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Preface

The continuance over the last twenty-five years of a high fertility rate, and of
a rapid fall in mortality, more particularly in infant mortality, has led to a rapid
population growth in the developing countries. As a result of this trend the
younger age groups occupy a predominant place in the age pyramid. The relative
size of the young population group and its steady growth mean that schooling
in these countries can be provided only at the cost of an effort proportionately
much greater than that made by industrialized countries, which have different
population characteristics.

Population expansion is beyond question a preponderant factor in the future
growth of education costs. It is not the sole factor, but nevertheless cumulates
the effects of other factors such as :

(a) the improvement of enrolment ratios, with a view, for example, to universal
first-level schooling;

(b) the need for a qualitative improvement in the education system implying
an improvement in the retention rate and in teacher qualifications;
(c) the long term trends of the unit costs of education systems and, in particular,
of salary costs.

One of the valuable features of the survey made by the International Institute
for Educational Planning, under the direction of Mr. Ta Ngoc Chau, is precisely
that it tries to isolate each of these factors. In doing this, it brings outand
this is its main purposethe effect on education costs of population growth
given various assumptions as to the future trend of fertility and mortality. At
the same time, this factor is set in a more general context within which its relative
importance can be assessed. The comparison of the various factors in cost
increases and their respective weight offers a considerable number of pointers
as to the educational development policy to be followed. It demonstrates the
considerable effort which will have to be made in order to extend and improve
education under conditions of rapid population growth.

Another original feature of this study is that it is based on concrete situations.
The conclusions are in fact founded on four national case studies carried out
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in Ceylon, Colombia, Tanzania and Tunisia. These case studies, conducted
on a standard pattern, have allowed a comparative analysis. This analysis shows
a very great diversity of situations, both in relative terms, i.e. in the comparison
of the present situation with that in 1989, and in absolute terms, that is to say,
in the assessment of the effort to be made by each of these four countries in
the horizon year.

If we take the intermediate population growth assumption, the recurrent
costs of first-level education in 1989 compared with present costs, will be multiplied
by 3.4 in Ceylon, 4.2 in Tunisia, 4.8 in Colombia and by 8 in Tanzania. These
wide differences are partly due to a different population trend, but they are
also due to the trend between the base year and the horizon year of a certain
number of variables, the most important of which are the intake rate, the retention
rate, the percentage of qualified teachers, and the average level of salaries.

The diversity of the situation also becomes manifest when one tries to assess
the effort which these countries must make to attain the same end, namely uni-
versal first-level schooling. If this effort is assessed in terms of the percentage
of gross domestic product (GDP) to be devoted to education in the horizon year,
it is found that this percentage (always on the intermediate population growth
assumption), which is only 2.4 per cent for Ceylon, amounts to 4.1 per cent for
Tunisia and 5.4 per cent for Tanzania. The main variables which explain these
differences arc the ratio of school-age population to working-age population,
the average real length of first-level schooling (which is different from the official
length because of repeating and drop-out) and above all, the relation be-
tween the average salary of teachers and the GDP per person of working
age.

Whatever may be the differences found in the relative weight of the growth of
the school-age population in the rise of educational expenditure, it emerges
clearly from the comparison of the three population growth assumptions used
in the case studies that population trends constitute one of the fundamental
consequences of the population policy followed by the countries studied; it is
clear that a slowdown in the growth rate of the young population group, combined
over the same period with an increase in the population of working age, would
diminish the financial burden of schooling and would encourage the establishment
of first-level. schooling for all, which is at present so ardently desired.

The four case studies, carried out by Messrs J. Hallak, C. Tibi and Ta Ngoc
Chau and Miss Frangoise Caillods, have been the subject of a synthesis report
written by Mr. Ta Ngoc Chau, the general content of which I have briefly com-
mented upon. This report does not in any way exhaust the subject, since it would
have been preferable to have a wider sample of case studies. The Institute intends
to go further along these lines, arid thanks to the financial aid of the Ford Founda-
tion two further national case studies are at present being carried out on the
Ivory Coast and on Ghana; while we do not wish to multiply this type of study to
any great extent, we hope that they will be followed by two others, so as to
arrive at a harmonious geographic distribution and to draw conclusions which
would better represent the variety of situations.
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The results of the first work by the IIEP are, in themselves, sufficiently important
to be submitted here and now to the attention of national policy-makers in the
fields of population and education and of all specialists in these questions.

I should like to express my gratitude to the Population Council of New York
which has been kind enough to provide the IIEP with the finance needed t..; embark
on this new line of research and whose own experience in this matter and
enlightened counsels have been invaluable to us in organizing and carrying out
this work. My thanks are also due to the Swedish International Development
Agency which also helped to finance this research.

RAYMOND POIGNANT
Director, IIEP
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Summary and conclusion

Over the last two decades education costs in the developing countries have
increased rapidly and their proportion both of the budget and of GDP 1 has
tended, to grow. This growth has been the result either of the pressure of private
demand or of concerted government policy designed, for example, to attain
within a given period of time universal first-level education. For all these reasons
a steadily increasing proportion of a given age group enters the various levels
of education.

Underlying this improved access to education (measured by the proportion
of an age' group enrolled) there is also population growth, which compounds
the problem. The effect of this population growth, however, is more or less
direct and more or less immediate, according to the degree of educational develop-
ment and depending on the level of education.

At the first-level, for example, if it is assumed that admission is normally at
the age of 6 and that the average duration of first-level education is seven years,
and if no allowance is made for late entries (which may be very substantial in
certain countries), it can be said that total first-level enrolments at any given
date depend on the trend over the previous seven years of:

(a) the sub-population of children aged 6;
(b) the intake rate of these children into first-level education;
(c) the retention rates in the system.
The influence of population growth is therefore limited to the intake stage

and total enrolments ultimately depend on the behaviour and characteristics
of the system.

In order to ascertain more precisely the possible effects of population growth
on educational development and costs, four national case studies have been
carried out on Ceylon, Colombia, Tanzania and Tunisia. These four countries
were chosen in order to have a wide geographical distribution and to be able
to obtain relatively satisfactory data on future population growth and educational
costs.

1. GDP: gross domestic product

13



Population growth and costs of education in developing countries

The experience of each of these countries is, of course, interesting in itself,
but from the point of view of this study what is particularly useful is the possibility
of making a comparative analysis. For this reason the first stage of the research
was devoted to working out a common method which coL,d be applied to all
case studies. Although four authors took part in drafting the different case
studies, the same method, with a few variations, has been used throughout.

For three reasons these studies are limited to first-level education and teacher
training.

The first reason is that, while the aim of mom. countries is to arrive sooner or
later at universal first -level education, access to second-level educaticu may
be limited. In Tanzania, for example, the growth of second-level enrolment
follows the trend of manpower needs. For this reason the planned increas,.t
in second-level entries is well below the figure of first-level school leavers, and
under present plans, the rate of transition from first- to second-level education,
which was already very low in 1968 (13.4 per cent) will have to fall even further
(to 5.9 per cent) in 1979. In the light of this possible limitation of access to
second-level education, the full effect of population growth is not felt at the
second-level. In other words, the increase in second-level enrolment is dependent
more on the government's educational policy than on the trend of the population.

The second reason is that in many developing countries the costs of first-level
education and teacher training already absorb half, and in ccrtain cases more
than half, of the total cost of education. That is why, even if the analysis is
limited to these two levels, it is possible to have a fairly precise idea of the effect
of population growth on future educational costs.

The third and last reason is that, given the age of entry into second-level educa-
tion and the duration of second-level schooling, any chanE/ in the present
population trend, such as a fall in fertility, would only take full effect on second-
level enrolment in eighteen to twenty years' time. Changes in population trends
come about gradually and their effects are felt only after an intervalsay ten
years or so. To ascertain the repercussions of various assumptions about the
fall in fertility on second-level enrolment, very long term projections must be
made with a time horizon of the year 2000. In making such projections one
obviously runs the risk of adopting unrealistic assumptions, and all the more
so since both the organization and the content of second-level education may
change completely in the meantime.

These case studies cannot be treated as estimates of future educational
expenditure. Where government targets exist and are clearly defined (as in
Tanzania) it is these targets which have been used. In their absence, assumptions
have been made. In any event, various alternatives have been taken for the
trend of the qualification profile of teachers, pupil/teacher ratio, teacher's salary
scales and, more generally, educational costs. These alternatives or sets of
alternatives are not related to any probable or desirable trend of educational
policy. The case studies are of interest in that they show not the probable le 'el
of costs but the sensitivity of educational costs to different assumptions of popula-
tion growth according to the policy chosen.
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Finally, it has not been possible for these case studies to take into account
possible changes in the technology of education. This does not mean that we
underestimate the importance of the question or that we overlook the benefits
which developing countries may derive from educational innovations. Available
information on the use of new media in teaching relates only to limited experi-
ments and it is difficult to forecast the level of costs when their application has
become general.1 To the best of our knowledge, apart from the Samoa Islands
which are relatively small, there is only one instance in which educational television
will be generalizect for all first-level classes. This project in the Ivory Coast,a
however, has only just been started.

Furthermore, in the countries selected for this research, while tentative reforms
are being introduced with a view to adapting the content of education to the
characteristics and needs of the country and in particular to the needs of rural
areas, there are no plans or projects for a radical change in the methods and
structures of first-level education. It would obviously be going beyond the
scope of the present study to explore the possibilities of applying new teachini
techniques in these countries and to estimate their repercussion on costs.

Population data of developing countries are, in general, imprecise. Fertility
and mortality are often measured indirectly and on the basis of incomplete data.

The future trend of fertility depends on a number of factors and it is always
hazardous to try to predict it. No doubt assumptions can be made about it
in the light of the present level of fertility, the attitude of the government towards
population growth and the possible reaction of individuals. The difference
between these assumptions may indicate the degree of success of population
policy. In Ceylon and Tunisia the difference is very great and the population
projections are also very different. In Tanzania, in the abseuice of any clearly
defined population policy, fertility is assumed to remain at its present level,
and the differences between the three population projections are relatively slight,
their only variation resulting from the more or less rapid fall in mortality. The
cost increase estimated for Tanzania must therefore be interpreted as being
that which would result if no population policy were applied.

The differential effect of thc.: various population projections on the school-age
population and consequently on the cost of education depends solely on the
difference between the assumptions made. It is nevertheless valuable to analyse
this effect, since it indicates that the achievement of the same objective, namely
universal first-level education, may call for relatively different efforts according
to the future trend of fertility.

Although the choice of countries was mainly guided by the reasons indicated
above, also allowed us to cover a fairly wide variety of situations. It is this

1. See W. Schramm et al, The new media: memo to educational planners, Paris, Unesco: IIEP,
1967.

2. See Ta Ngoc Chau, Ivory Coast: the cost of introducing a reform ic. primary education ',
in Eencational cost analysis in action: case studies for planners, Vol. II, Paris, Unesco: I1EP,
1972.
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variety which we should first like to emphasize. We shall then identify the variables
which play an important part in the increase in costs.

It is possible to estimate the effect of population growth on educational costs
in two different ways. The first is to calculate the cost increase between the base
year and the horizon year, trying to isolate that part of the increase which is
attributable to population growth. The second is to limit oneself to the horizon
year and to compare the effort required to develop first-level education (expressed,
for example, in terms of pmentage of GDP allocated to first-level educa-
tion and teacher training) for the various assumptions of population growth.

When one tries to isolate tho role of population growth in the increase of total
costs, one finds that this share differs widely both between the different population
projections in the same country and between countries.

In Ceylon, for example, on the low assumption, the cost increase accounted
for by population growth is nil in the sense that with the assumed rapid fall
in fertility the school-age population will be practically the same in 1989 as in
1968. In contrast, on the high assumption, the school-age population will be
multiplied by 1.6. This possible difference in the increase of the school-age
population indicates the magnitude of the incidence of a future fall in fertility on
the level of educational costs. In Tanzania, where it has been assumed that
fertility will remain at its present level, the increase in the school-age population
will be greater; it will be multiplied by 1.8 or 2.0 according to the projection.

Population growth, however, is not the only factor in the increase of total
costs. In Ceylon, even on the low assumption, where the increase in the school
population is nil, costs will nevertheless be multiplied by 2.7. On the high assump-
tion they will be multiplied by 4.0. This increase will be even higher in Tanzania
since costs at the horizon year will rise to 7.5 or 8.4 times their level in the base
year, according to the population assumption adopted. These figures speak for
themselves and it seems needless to stress the magnitude of the efforts to be made.

In addition to population growth, the factors which may influence the increase
of costs may be grouped in three main categories: factors connected with the
present level of educational development (measured for example, by the intake
rate); factors connected with the qualitative aspects of that education (as shown
by the qualification profile of teachers, the pupil/teacher ratio, or indirectly by
the wastage rate of the system) and possible future improvements; factors con-
nected with the effect of economic growth on the average level of teachers' salaries.

The time and effort required to achieve universal first-level education differs
greatly from country to country. Whereas in Colombia, owing to late entries,
new entries are well above the admission-age population, in Tanzania they
amount to barely half, and the effect of the gradual increase of the intake rate on
the increase of costs is even greater than that of population growth (even on the
high assumption). In Tanzania, it is above all this increase in the intake
rate which accounts for the considerable increase in costs over the next two
decades.

The present situation of education in the countries studied, in respect of the
qualification profile of teachers, the pupil/teacher ratio and expenditure allocated

16
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to teaching materials, is not always satisfactory, and various assumptions have
been made as to its improvement. The situation, of course, differs from country
to country and the incidence of this improvement on total costs varies. It is
particularly marked in Colombia, where the percentage of insufficiently qualified
teachers is high and where drop-out of pupils is considerable in rural areas.

If one assumes, as we have done, that salary scales will grow at the same rate
as GDP per person of working age, the effect of economic growth on cost increases
may also be fairly substantial in cases where economic growth may be faster than
the increase of the working-age population.

Instead of measuring the effort needed to develop first-level education in
terms of the cost increase from the base year to the horizon year, one can also
measure it by calculating the proportion of GDP which should be allocated to
this expenditure in the horizon year. Various alternatives have been adopted for
future economic growth, but in view of the importance of salary costs in total
costs and of the assumption adopted for the trend of salary scales, the proportion
of costs to GDP does not change very much with the rate of economic growth.
A faster economic growth, because of its effect on teachers' salaries, will lead to
a faster growth of salary costs. Conversely, a slower economic growth will lead
to a slower growth of salary costs.

The proportion of first-level education costs to GDP varies, of course, according
to ,population projections, but also to the situations of the various countries.
Here again, the two extreme cases are Ceylon and Tanzania.

In Ceylon, on the low population assumption, this proportion will be only
1.9 per cent in 1989, that is to say slightly less than at present, despite various
improvements which have been assumed. On the high assumption, however,
it will amount to 2.8 per cent or a difference of 47 per cent. This difference is
mainly explain.:d by the fact that the fall in the fertility rate, at a given date,
does not have the same effect on the numbers in the different age groups. Over
the next twenty years its fall will greatly affect the first-level school-age population,
but will have very little effect on the working-age population.

In Tanzania the proportion of GDP which must be assigned. to first-level
education in 1989 amounts to between 5 and 5.6 per cent. There is therefore
a wide difference compared with Ceylon, although the target of universal first-level
education is common to both countries. A detailed analysis of the different
variables which may influence this proportion of the GDP is made in the study
itself. It is however worth mentioning that, in comparing the situation of Ceylon
and Tanzania in the horizon year, two variables are particularly significant.

The first is the proportion of admission-age population to working-age popu-
lation. This variable is purely demographic in character. It depends on the
distribution by age of the population. At present the proportion is 5.3 per cent
in Ceylon and 5.5 per cent in Tanzania. This difference will, however, become
more pronounced in the future according to the population assumption adopted.
It may fall to 3.0 per cent in Ceylon on the low population assumption (or only
5 per cent on the high assumption). In Tanzania the situation is different, since,
for reasons which we have already indicated, it is assumed that the present fertility

17
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level will be maintained in the future. It follows that this variable, instead of
falling, will increase slightly as a result of the differential fall in mortality by age
groups. In any event, its level will remain high (5.6 per cent on the low assump-
tion and 6.5 per cent on the high).

The second variable is the ratio between average teachers' salaries and GDP
per person of working age. This ratio depends on a number of factors. It depends
in particular on the country's level of economic development and the degree of
educational development. It also depends on salary policy for civil servants and
more particularly for teachers. At present it varies in the relation of one to
three (1.74 in Ceylon and 5.43 in Tanzania). It is the projected value of these
two variables in the horizon year which explains both the difference in the propor-
tion of GDP allocated to first-level education on the two extreme assumptions in
Ceylon, and the wide disparity between the situation of Ceylon and that of
Tanzania.

The above are the main conclusions which can be drawn from the case studies.
In order to analyse them in greater detail, we shall look successively at population
growth; its effect on the increase of enrolment and teacher needs; its effect on the
growth of first -level education and teacher training; and finally, the trend of
the proportion of GDP which is to be allocated to these costs.

18



I Population growth

Population data of developing countries are generally imprecise. Fertility and
death rates are always measured indirectly on the basis of incomplete data.
Population projections, moreover, are based on various assumptions as to the
future level of fertility and mortality. They cannot therefore be regarded as
forecasts. In fact they are merely conditional projections and indicate what the
trend of the populatiOn might be if one of these sets of assumptions were to be
realized. It is in this sense that the projections given below should be interpreted.'

From the point of view of total population, the four countries chosen for these
studies are fairly comparable. Ceylon and Tanzania have a population of about
twelve million; Tunisia, on the other hand, has a smaller population and Colombia
a larger one.'

The age structure of the population of these four countries is also comparable,
as shown by figure 1, in which France has been included to give some idea of
the situation in the industrialized countries. This age structure is marked by
the high proportion of young people. The population under 20 accounts for
more than half the total population and the median age varies from 16.6 in
Colombia to 19.7 in Ceylon.'

As a result, the proportion of the school-age population to the active population
is high. It is, however, difficult to estimate precisely the relationship between
the two. The number of late entries and repeaters in certain countries make it
impossible to define the school-age population in the strict sense. Similarly,
the definition of active population varies from country to country (particularly
with regard to female and agricultural labour) and wide divergences in activity
rates are found, even for countries with comparable economic structures. That
is why, in table 1, to compare the situation of the four countries chosen and that
of an industrialized country, we have preferred to take the population from 5 to

1. See Ta Ngoc Chau, Demographic aspects of educational planning, Paris, Unesco: IIEP, 1969
(Fundamentals of educational planning, 9).

2. Tunisia (1966), population 4,533,000; Ceylon (1968), population 11,975,000; Tanzania (1967),
population 12,259,000; Colombia (1968), population 19,829,000.

3. The median age is the age which divides the population into two equal parts. By way of
indication, it may be noted that the median age in France was 32.4 in 1970.
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A synthesis report

14 as an approximate measure of the school-age population, and that from
15 to 59 as an approximate measure of the active population.

TABLE J. School-age population and working-age population (in thousands)

Country Population
5-14 (a)

Population
15-59 (b)

(a) as percentage
of (b)

Tunisia . 1 292 2 222 58.1
Colombia 5 255 9 115 57.7
Tanzania 3 244 6 218 52.2
Ceylon 3 078 6 454 47.7
France i 8 371 28 874 29.0

I. The figures for France are given simply to give an idea of the situation in industrialized countries.
SOURCE Tunisia: D.B. Johnson, Population of Tunisia, estimates and projections, 1967-2000, Washington, US

Bureau of Census, 1971.

Tanzania: The United Republic of Tanzania, Provisional estimates of fertility, mortality and population growth
for Tan:onia, Dar-es-Salaam, 1969.

Colombia: CELADE, &lean demografico, Santiago de Chile, 1969, (Ano 2, Vol. III)
Ceylon: S. Selnaratnam, N. Wright and G. Jones, Population projections for Ceylon, 1968-98, Colombo, Ministry
of Planning and Economic Affairs, 1970.

France: R. Pressat, ' La conjoncture demographique. La France.' in Population, March-Aptil, 1970, Paris,
Institut National d'Etudes Dmographiques

In these four countries the birth rate is generally fairly high. With the exception
of Ceylon, the crude birth rate amounts to around 45 per thousand. Substantial
differences are, however, to be found in the death rate (table 2).

TABLE 2. Crude birth rate and death rate, and natural growth rate

Country
Crude Crude Natural

birth rate death rate growth rate
(per thousand) (per thousand) (per thousand)

Tanzania (1967) 47.0 22.0 ...,.0
Tunisia (1967) 43.6 16.3 27.3
Colombia (1968) 44.6 10.6 34.0
Ceylon (1968) 32.2 7.1 25.1

SOURCE Sec table I.

It is in Colombia that the population growth is highest, although the crude
birth rate is slightly lower there than the rate observed in Tanzania. The death
rate in Colombia has gradually fallen in the past and is now relatively low.
Ceylon stands rather apart from the three other countries since both the birth
rate and the death rate are lower.
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The crude birth rate and death rate, however, are closely dependent on the
distribution of the population by age and sex. They do not therefore provide an
adequate measurement when comparing countries with different population
structures. In such a case, the gross reproduction rate and the expectation of
life at birth given in table 3 may be better indicators.2

TABLE 3. Crude reproduction rate and expectation of life in the four countries considered

Tunisia Tanzania Colombia Ceylon

Gross reproduction rate 3.60 3.20 3.20 2.60
Life expectancy 52 43 58 60

SOURCE See table 1.

These figures confirm to some extent what we have already voted with regard
to the crude birth rate and death rate. It seems, however, that it is Tunisia which
has the highest fertility rate of the four countries considered.

The population projections used in these four studies have not been made
by the IIEP. They come from various sources. The projections for Tanzania
were made by the United Nations Population Division, those for Colombia by
the Latin American Centre for Demographic Studies, those for Tunisia by the
International Demographic Statistics Centre, and finally, those for Ceylon by
the Ministry of Planning and Economic Affairs.3 They are based on data of censuses
taken at various dates in the past (1963 for Ceylon, 1964 for Colombia, 1966
for Tunisia and 1967 for Tanzania). They are based on various assumptions as
to the future population trend.4

With regard to mortality, the different projections are based on a gradual fall.
For Tanzania, three variants have been taken. For the other countries, only
one assumption was made. In general, the expectation of life at birth adopted
for 1990 is high, reaching or exceeding the age of 65.5

With regard to fertility, the range of assumptions is wider. These different
assumptions, expressed in the form of gross reproduction rate, are shown in

1. In the four countries selected thi.; structure is fairly comparable.
2. The gross reproduction rate indicates the average number of female births per woman during

the period of fertility, disregarding the effect of mortality during that period'.. The expec-
tation of life is the average number of years lived by a member of a fictitious cohort with the
same mortality by age as that observed in the population considered. For fuller details,
see Ta Ngoc Chau, The demographic aspects of educational planning, op. cit.

3. Tanzania: United Nations Population Division, Projection of the population of Tanzania,
1965-85, unpublished document. Colombia: J. Arcvalo, and A. Ortega, Colombia: Proyec-
clones de poblacion por sexo y grupo de edades, 1965-2000, Santiago de Chile, CELADE,
1968. Ceylon: S. Selnaratnam, N. Wright and G. Jones, cp. cit. Tunisia: D.B. Johnson,
Population of Tunisia: estimates and projections, 1967-2000, op. cit.

4. Details of the different population assumptions made will be found in appendix A, table 1.
5. Except for Tanzania.
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Population growth and costs of education in developing countries

figure 2. In the case of Tanzania, it has been assumed that the present level of
fertility will be maintained for the next fifteen years. The difference between the
three population projections for this country therefore arises solely out of the
different fall in mortality. A constant fertility is also adopted for the high assump-
tion for Tunisia. On the two other assumption, however, fertility should fall,
but will become stabilized from 1980 onwards. A steady fall in fertility is also
assumed for Colombia, but this fall is more or less accentuated according to the
projection. Finally, the three projections for Ceylon all assume that the gross
reproduction rate will fall to 1.2 in 1998. What distinguishes them from each
other in this case is the pace of this fall.

The fall in fertility has a different effect on the school-age population and the
working-age population. If we consider only the next twenty years, we can say
that the fall in fertility will have very little effect on the working-age population.
The people who will be between 20 and 59 in 1990 are already born and out of
the whole working-age population, any fall in fertility,ill only affect the 15-19
age group. In other words, the growth of the working-age population over the
next twenty years depends on past fertility and the future trend of mortality.
It depends very little on the future trend of fertility.

Conversely, the fall in fertility and the pace at which it occurs will have a
strong influence on the school-age population, and especially on the first-level
school-age population. As a result the growth in the working-age population
(always over the next twenty years) will follow more or less the same rate as at
present, but that of the school-age population, on the contrary, may follow a
much lower rate. Figure 3 illustrates this point.'

It will further be noted that the differences between the three projections are
greater for the school-age population than for the working-age population.
The situation is slightly different in Tanzania, since fertility is assumed to remain
at its present level. But the effect of the fall in mortality operates in the same
direction. The fall in mortality, in general, is greater for the younger age groups
than for the older and that is why, here again, the differences between the various
projections are greater for the school-age population than for the working-age
population.

Since a fall in fertility rate has a more immediate effect on the school-age
population than on the working-age population, we find that, at least over the
next twenty years, the percentage of school-age to working-age population is
reduced. This trend is shown in figure 4.2 In Ceylon, on the assumption of a
rapid fall in fertility, this percentage will drop from 47 in 1970 to 29.3 in 1990.
Similarly, in Colombia it will drop from 58.1 to 44.1. It is only in Tanzania that
this rate will increase from 51.7 per cent to 52.5 or 56.7 according to the projection.
This increase is mainly due to the fact that it has been assumed in the population

1. Appendix A, table 2 shows the comparative growth rate of the school-age population and
the working-age population in the four countries during the different five-year periods
between 1970 and 1990.

2. Appendix A, table 3 gives the figures from which this graph was constructed.
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projections for Tanzania that fertility will remain at its present level. Furthermore,
as we have indicated, the effect of the fall in mortality is greater for the younger age
groups than for the older ones and has the effect of slightly increasing the propor-
tion of school-age population.

In so far as educational costs are ' levied ' on the production of the active
population, the proportion of school-age population (defined here as the popu-
lation liable to compulsory education) to the active population, may be taken
as an indicator of the effort needed to establish universal first-level education.

In the above calculations we have related the population of 5 to 14 and the
population of 15 to 59. It is true that the population from 5 to 14 does not
constitute the school-age population and that the population from 15 to 59 does
not \-,eally represent the active population. But for the reasons already given and
in particular to allow comparison between countries, we have preferred to use
this rough indicator rather than a finer one, or one which seems to be finer.
In any event, rough as it is, this indicator does give an idea of the effort needed.

In this connexion, it is interesting to compare the situation of Ceylon with
that of Tanzania. In Ceylon the level of fertility is already comparatively low
and is expected to fall further. In Tanzania where the level of fertility is higher,
it is assumed that it will be maintained at its present level over the next fifteen years.
What will be the real trend of fertility? That is a question to which it is difficult
to giye a precise answer, in view of the complexity of the problem. It may be
anticipated that the population projections on which these case studies are based
constitute boundary limits and that population growth in the four countries
considered will lie between the two extreme projections. If this is true, taking
the extreme cases, it can be said that in 1990 the proportion of school-age popu-
lation to working-age population might be nearly twice as great in Tanzania
as in Ceylon (56.7 per cent and 29.3 per cent respectively). This means that
the same target of universal compulsory first-level education may require a very
different effort ir: these two countries.
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II The effect of population growth on
first-level enrolments and teacher needs

We shall look first at the effect of population growth on the growth of first-level
enrolments and then at its impact on teacher needs in the light of an improved
staffing formula and the qualification profile of the teaching force.

The growth of first-level enrolment

The method used in the case studies for the projection of enrolment 'is based
on one important variable: new entries into the system. As we have noted,
these entries constitute the only direct link between population growth and first-
level enrolment. Once admitted into the system, the behaviour of the cohorts
of pupils is dictated by the characteristics of the education system and does
not depend directly on demographic data.'

The modal age of admission into first-level education is 6 in Ceylon and Tunisia
and 7 in Colombia and Tanzania. The trend of the number of children attaining
admission age depends closely on the future trend of fertility. It varies enor-
mously according to the country and according to the projections. Figure 5 shows
the growth in the number of these children in the four countries over the next
twenty years.

It will be noted that the differences between the three population projections
are relatively slight for Tanzania, for the reasons previously given. In the other
countries, however, the differences are much wider. The effect of the fall in
future fertility on the trend of admission-age population is particularly evident
when the growth rates are compared as in table 4. They vary from nil for Ceylon
on the low assumption to 3.7 per cent fur Tunisia and Colombia on the high
assumption.

1. This would not be the case if education were compulsory for a given age bracket, but al-
though the countries analysed have arrived at universal admission or are moving in that
direction, they are still a long way from compulsory education in the strict sense.
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TABLE 4. Growth rates of admission-age population

Low assumption Medium assumption High assumption
(percentage) (percentage) (percentage)

Ceylon 1.4 2.4
Tunisia 0.8 2,3 3.7
Colombia 2.0 3.1 3.7
Tanzania 2.7 3.1 3.5

SOURCE See note I, page 19.

Growth of /Wit' entries

In order to move from admission-age population to new entries, account must
be taken both of the present and future level of the intake rate and of late entries.

THE INTAKE RATE

The intake rate may be defined in the narrow sense as the proportion of children
reaching the official admission age who are actually admitted to school. This
definition, however, has the disadvantage of disregarding late entries, which
may be very important in some countries. A more precise idea of total intake
can be obtained by defining a cohort intake rate. This rate is equal to the propor-
tion of children of the same cohort who, sooner or later, are eventually admitted
to school. With this second definition, it can be said that admission is practically
total in Colombia, and may be in Ceylon, though not yet in Tunisia and
Tanzania.

TABLE 5. New entries, total enrolment in the first grade and admission-age population

Colonola

Urban Rural
Ceylon Tunisia Tanzania

New entries

as percentage of admis-
sion-age population 118.2 134.1 78.9 43.0

First year enrolments

as percentage of admis-
sion-age population 146.5 183.9 126.3 114.4 43.0

... Data not available

SOURCE Calculated from the data in the four case studies.
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The rates shown in table 5 do not really constitute a cohort intake ratio. To
calculate such a ratio it would have been necessary to follow a cohort and see
what members of that cohort were successively admitted to school. The statistics
of the countries analysed are not sufficiently precise and detailed to allow such
a calculation. We have therefore related all admissions (whatever the age) to
the admission-age population. Late entries have the effect of swelling this per-
centage which, in some cases is well above 100.

In Ceylon, in the absence of data on new entries, we have had to use total
enrolment in the first grade. The rate obtained is therefore swollen both by
late entries and by repeaters. The mrignitude of repetition can be measured by
the difference between new entries and total first-grade enrolment. It is particu-
larly large in Colombia (especially in the rural areas) and in Tunisia.

The present intake rate is relatively low in Tanzania and tr growth of this
rate to the planned level of 95 per cent in 1989 implies a particularly substantial
effort. Figure 1, page 200, in the Tanzanian case study, indicates the compar-
ative trend of the school pyramid and the school-age population pyramid in
1968, 1979 and 1989.

LATE ENTRIES

Late entries are particularly marked in the rural areas of Colombia. The per-
centage of new entries compared with the population aged 7 is 118.2 in the urban
areas and 134.1 in the rural areas. The details of the intake ratio at different ages
are shown in table 10, page 134, in the Colombian case study.

These late entries, as they create a certain lack of uniformity of age in the
different grades, raise educational problems, and the Colombian govertuncnt
is making every effort to reduce them rapidly. Under present plans, all children
of 7 should be admitted to school as from 1974.

In Colombia the situation is complicated further by the existence of private
education, which is relatively widespread in the towns. In 1968 in urban areas the
percentage of admissions at all ages compared to the population aged 7 was
82.6 for public education and 35.6 for private education, giving the total per-
centage of 118.2. Naturally, when late entries are absorbed and only children
of 7 are admitted to school, this perct tage will fall back to 100. Assuming
that private education retains the same importance in future that it has today,
the intake rate foi children aged 7 will be around 70 per cent for public education
and 30 per cent for private education. In fact, in 1968 the intake rate for 7-year-old
children was only 35.2 per cent for public education and 21.9 per cent for private
education.' The absorption of late entries therefore implies that these rates must be
gradually increased to the level indicated above.

Naturally, as and when admissions at the official age increase, the proportion
of late entries will fall. In the light of past trends and the objectives of the

I. it will be noted that late entries are more numerous in public education than in private
education.
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Colombian government, the absorption of late entries has been projected as
shown in table 6.

TABLE 6. Trend of intake rate in the urban areas of Colombia (public and private schools)

Age 1968 1969 1970 1971 1972 1973 1974

Public schools

7 35.2 38.0 42.0 47.0 52.0 60.0 70.0
8 23.1 21.0 /9.0 17.0 16.0 13.0 10.0
9 11.7 11.0 9.5 9.0 8.0 7.0 5.0

10 7.5 6.0 4.0 3.0 3.0 , 2.0 -
11 and over 9.3 6.0 4.0 2.0 -- -
Private schools

7 21.9 22.5 23.5 24.5 26.0 28.0 30.0
8 6.8 6.0 5.8 5.5 5.0 4.0 2.0
9 3.3 2.4 1.5 1.3 1.0 0.5 -

10 1.9 1.5 1.2 0.6 0.4 -- -
H. and over 2.2 1.7 1.0 0.5 - - -
SOURCE 1968: see table 10, page 134.

1969: estimates
1970.74: 11EP projections.

It will be noted that in order to obtain the intake rate of a cohort, the intake
rates must be added diagonally (figures in italicin table 6). Thus the total intake
rate of the cohort born in 1962 is equal to the sum of the intake rates of children
aged 7 in 1969, 8 in 1970, 9 in 1971 and 10 in 1972.

The gradual rise in the intake rate of 7-year-old children during the period
1968-74, while late entries continue to exist (though in diminishing numbers),
will have the effect of increasing new entries at a rate higher than the increase in
the number of 7-year-old children. From 1975 onwards, when late entries are
entirely absorbed, new entries will follow the increase in the number of children
aged 7. This feature of the absorption of late entries is shown in figure 2, page 150,
in the Colombian case study.

There are various causes for late entries and it will probably take longer to
absorb them than provided for in the Colombian plan. But the length of the period
needed does not change the nature of the problem. It merely postpones the
moment when the curve of entries coincides with the curve of the 7-year-old
population.

GROWTH OF TOTAL ENTRIES

The future growth of entries depends not only on the population growth, but
also on the present level of the intake rate. As we have seen, this rate is very
different in the four countries. It is relatively low in Tanzania (43.0 per cent).
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Growth will therefore be much greater in Tanzania than in the other countries.
Figure 6 shows the comparative increase in new entries and in admission-age
population. This figure calls for the three following comments.

The first relates to the magnitude of the effort which Tanzania will have to
make in order to arrive at universal admission in 1989. In order to achieve this
target the growth rate of new entries will have to be practically double the growth
rate of the admission-age population.

The second concerns Ceylon. In this country, the statistics do not distinguish
between new entries and repeaters. The curve plotted therefore relates not to
new entries but to the total enrolment of the first grade.' That is why it is higher
than the population curve.

Finally, the third comment relates to Colombia. As we have noted, private
education is relatively well developed in that country. Since the present study
only relates to public costs we have taken account only of entries into public
education. The result is that the curve of entries into public education is below
the population curve.

The projection of first-level enrolments

The total number of first-level enrolments in relation to new entries depends
mainly on the length of first-level education. This may vary in different countries:
it is five years in Colombia, six years in Tunisia, seven in Tanzania and eight in
Ceylon.'

This official duration, however, does not correspond to the real average length
of schooling which is increased by repeating and diminished by drop-out.

The difference between the actual average length of schooling and the official
lengtha difference which varies widely in these four countriesdemonstrates
the relative character of the concept of official length of schooling between
countries. The comparison between Tunisia and Tanzania is particularly
significant in this connexion. Whereas the official length of schooling is shorter
in Tunisia than in Tanzania, the actual average length is greater (table 7).

TABLE 7. Official length and actual average length of first-level schooling

Ceylon' Tanzania Tunisia

Colombia

Urban Rural
areas areas

Official length 8 7 6 5 5
Actual average length 6.4 5.3 7.0 4.3 2.4

I. See footnote 2 below.
SOURCE Calculated from the data in the four case studies

I. Including repeaters.
2. In theory there are eight grades in first-level schools in Ceylon, but the eighth class is in

fact a preparatory class for second-level education.
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In Tanzania, promotion is automatic and the difference between official length
and real length is essentially explained by the fact that there is a selective examina-
tion between lower and upper stage first-level school, so that substantial drop-out
is found at the level of the fourth grade. In Tunisia there is little drop-out, but
on the contrary, repeating is very high which explains why the real length is
higher than the official length. In Colombia repeating is high, but drop-out is
such, particularly in the rural areas, that the real length or schooling is well
below the official length.

Table 8, by way of example, gives the promotion, repetition and drop-out
rates for Tunisia and Colombia.

TABLE 8. Promotion, repetition and drop-out rates for Colombia (rural and urban areas)
and Tunisia

Promotion
rate

Repetition
rata

Drop-out
rate

Colombia ( 1963-67)

Urban areas
Grade 1 to 11 0.59 0.23 0.18
Grade II to III 0.70 0.19 0.11
Grade III to IV 0.73 0.17 0.10
Grade IV to V 0.76 0.13 0.11
Grade V - 0.10 -

Rural areas
Grade Ito 11 0.37 0.30. 0.33
Grade II to 111 0.25 0.25 0.50
Grade III to IV 0.38 0.17 0.45
Grade IV to V 0.45 0.12 0.43
Grade V -- 0.12 -

Tunisia ( 1962-67)

Grade 1 to 2 0.68 0.32 -
Grade 2 to 3 0.77 0.22 0.01
Grade 3 to 4 0.69 0.27 0.04
Grade 4 to 5 0.66 0.28 0.06
Grade 5 to 6 0.60 0.32 0.08
Grade 6 0.39 0.43 0.18

SOURCE Colombia: DANE, ' La educacidn en Colombia' in Boleln mensual de estadIstica, Bogota, Departamento
Administrativo National de EstadlstIca, 1969
Tunisia: Republic of Tunisia, Stafistiques de l'enseIgnement, auntie scolaire 1966-67, Tunis, Secretariat d'etat au
plan et a reconomie national; 1968.

The phenomenon of repetition and drop-out can also be observed by analysing
the school pyramid as shown in figure 7. The magnitude of drop-out in the rural
areas of Colombia will be noted in particular. Owing to this drop-out, the different
steps of the school pyramid narrow very rapidly as one goes up the scale of grades.
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From the average rates of promotion, repetition and drop-out, the retention
rates of a cohort can be calculated.1 In view of the magnitude of drop-out and
the efforts being made by governments to reduce it, a certain improvement in
these retention rates has been assumed.

Allowing for the assumed improvement in retention rates, the average length
of schooling will increase. This increase is particularly noticeable in Colombia

1. Owing to repetition, the enrolments in each grade are made up of members of several cohorts
who have entered school successively. For this reason the average rates observed in successive
grades cannot be used directly to reconstitute the behaviour of a cohort. These rates should
therefore be readjusted.
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owing to the present high level of drop-out. It will also be substantial in Tanzania
because of the abolition of the selective examination between lower and upper
stage first-level school. It will be low in Tunisia, where the drop-out rates are
low and where the effect of the diminution in drop-outs on total enrolment is
partly offset by the reduction in repetition.

If entries are constant, the ratio between new entries and total enrolment is
equal to the average length of schooling. If entries are increasing in number,
the ratio between new entries in a given year and total enrolment for the same
year is less than the average length of schooling. More generally, it can be said
that the higher the growth of entries, the greater the difference between the
average length of schooling and the ratio between new entries and total enrolment.'

This ratio will therefore depend on population growth, as shown in table 9,
which indicates the average length of schooling in 1968, the estimated average
length for 1989 and the ratio between new entries and total enrolment in the
four countries studied.

In the case of the low population assumption, and of the consequent small
increase in new entries, the ratio between new entries and total enrolment is
very close to the average length of schooling. There is, however, one notable

TABLE 9. Average length of schooling and ratio between new entries and total enrolment

Ceylon Tanzania Tunisia

Colombia

Urban
areas

Rural
areas

Official length of schooling 7.0 7.0 6.0 5.0 5.0

Average length of schooling
in 1968 6.4 5.3 7.0 4.3 2.4

Average length of schooling
in 1989 7.2 6.6 7.2 5.1 4.9

Ratio between new entries
and total enrolment:

Low population
assumption 7.5 5.5 7.0 4.9 4.8

Medium population
assumption 7.0 5.4 6.6 4.8 4.7

High population
assumption 6.7 5.3 6.3 4.7 4.6

SOURCE Calculated from the data given in the four case studies.

1. The effects of the growth of entries on the ratio between new entries and total enrolment
are analysed in detail in the Model on p. 305.
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exception to this, namely Tanzania. There are two reasons for the difference
observed here. The first is that in Tanzania it has been assumed that fertility
will remain at its present level, so that even on the /ow population assumption
the growth rate of the admission-age population remains high (2.8 per cent per
annum). The second is that the intake rate in public education is only 43 per cent
and that the aim of the Tanzanian government is to increase it to 95 per cent in
1989. This increase can, however, only be gradual. The cohorts which will be
in first-level schools in 1989 will be those which entered between 1983 and 1989.
Between these two dates the intake rate, according to present plans, should rise
from 73.6 per cent to 95 per cent. As a result, even under the low population
assumption, the annual growth rate of entries from 1983 to 1989 should be
7.4 per cent per annum, and it is this high growth rate which explains the difference
between the average length of schr cling and the ratio between new entries and
total enrolment.

Finally, it can be said that the growth of enrolment is the combined effect of
population growth and of the trend of the intake rate and the retention rates.
The combined effect of these three variables is illustrated in figure 8 for Ceylon
and Tanzania, which are to some extent the two extreme cases of our sample.
Between 1968 and 1989 total enrolment in Ceylon will be multiplied by 1.16 to 1.75
according to the population assumption adopted, while those of Tanzania will
be multiplied by 4.28 to 4.87. This big difference is partly due to the population
trend projected for Ceylon and Tanzania (a more or less rapid in fertility in
Ceylon and a constant fertility rate in Tanzania). More importantly it is due
to the present degree of development in first-level education. Admission is
already total in Ceylon, whereas in Tanzania it covers only 43 per ccnt of 7-year-old
children.

Projection of teacher needs

The projection of teacher needs is an essential part of assessing the effect of
population growth on educational costs. This projection should make it possible,
first to calculate the salary costs of first-level education, which form the greater
part of total costs at this level, and secondly, to project teacher-training enrolment
and therefore the costs of teacher training.

The projection of teacher needs can be effected in three stages: projection of
total teacher needs; breakdown of teachers by level of qualification; breakdown of
teachers by length of service.

Projection of total teacher needs

The simplest way to project total teacher needs is to use an average pupil/teacher
ratio. This method, however, is not altogether satisfactory for three reasons.

The first is that, as a result of repetition and above all of drop-out, the average
size,of classes may differ in the various grades.
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The second is that the number of teachers needed may not be the same as the
number of classes. In Tunisia, this difference is due to the fact that the, number
of hours taught per week varies from fifteen in the first grade to twenty-seven
and a half in the sixth grade. On the other hand, teachers are required to teach
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thirty hours. The result is that, in general, a teacher teaches in two different
classes.' In Tanzania the difference is due to similar reasons. Standards I and II
are half-day classes, and in general, the same teacher takes both classes. On the
other hand, an additional teacher is appointed for each group of standard VI
and VII, in view of the heavier work-load.a

The third reason is that the level of qualification of teachers sometimes depends
on the level of class which they teach.

From what has been said previously, it follows that the average pupil/teacher
ratio is too crude a measurement, and one which closely depends on the pattern
of enrolment by grade. This pattern may, on the other hand, change, because
of a change either in the growth rate of new entries or in the retention rates.

It is for this reason that in projecting total teacher needs, we have preferred
first to project the number of classes at the different grades and then go on to
project the number of teachers needed on the basis of the staffing formula adopted.
Needless to say, current staffing formulae must take account of the number of
teachers available and the existing training facilities of teacher-training colleges.

CEYLON

COLOMBIA

1969

1979

1989

TUNISIA

TANZANIA

1969

1979

1989

Poitlarlon amtroptIon

100 200 300 400 500 600

FIGURE 9. Trend of teacher needs on different population assumptions, in Ceylon, Colombia,
Tunisia and Tanzania ( 1969 = 100)

1. See page 243.
2. See pages 187 and 203.
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They are therefore not immutable. In long -ter -I projections of the type we
have to make here, the possibility of an improvement in the staffing formula
should be taken into account. Various alternatives have been used on this point
in the four case studies.

The influence of population gmwth on total teacher needs resembles its influence
on total enrolment. These two variables are, moreover, closely linked. Figure 9
shows the trend of teacher needs on the various population assumptions. For
the sake of clarity, only one staffing formula has been adopted; the highest
alternative.

The delayed effect of a fall in fertility on the trend of teacher needs will be
noted. In 1979 the differences between the different population assumptions will
be relatively slight, but they will be much more marked in 1989.

In Ceylon the growth in teacher needs is almost entirely due to population
growth and an improved staffing formula. In Colombia an improvement in the
retention rates, particularly in rural areas, must be added to these two causes,
while in Tunisia, and above all in Tanzania, we should also take into account the
increase of the intake rate. It is these differences which account for the fact
that the growth rate of teacher needs is far from being the same in the four coun-
tries. Over the next twenty years the number of teachers needed will be doubled
in Ceylon (on the high population assumption), whereas in Tanzania it will
be practically multiplied by five.

Breakdown of teacher needs by level of qualification

In the four countries studied, as indeed in most developing countries, there
are various categories of first-level school teachers with differing levels of qualifi-
cation. There are several explanations for this diversity of qualifications. In
Tanzania the diversity is due to the fact that the staffing formula provides for
teachers with varying kinds of training at different grades of first-level education:
for example, in the first four years of first-level schooling the teachers are, in
principle, grade C teachers who have two years of teacher training after completing
first-level education. In the higher classes the teachers also have two years of
teacher training, but after a lringer period of general education.

In Colombia, the diversity arises from the substantial wastage of teachers and
the low percentage of certificated teachers who do in fact teach. Because of the
relative unpopularity of teaching as a career, partly explained by salary levels,
it has been necessary to recruit a high proportion of' unqualified teachers.

In Tunisia, increased needs due to increased enrolment have outrun teacher-
training facilities. Table 10 illustrates the qualification profile and median salary
level of different categories of teacher in Colombia, Tanzania and Tunisia.

In view of the differences between teacher-training systems and recruitment
methods, it is very difficult to compare the relative level of teacher qualification
in these four countries. The various assumptions made in the case studies as
to the progressive improvement of the qualification profile of teachers have
therefore been based on the particular situation of' each country, and the policies
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TABLE 10. Percentage of teachers by qualification and median salary

Category Percentage in 1970 Median salary

Colombia (pesos)

Category I 27.7 16 900
Category 2 32.4 14 950
Category 3 12.2 13 000
'Category 4 7.0 11 700
Unestablished 20.7 9 100

Tanzania (shillings)
Category A 19.8' 10 020
Category B 14.4 9 050
Category C 65.8 6 240

Tunisia (dinars)

Assistant teacher 64.9 948
Monitor 1 777
Monitor 2 35.1 593

SOURCE Calculated from the data given in the case studies on Colombia. Tanzania and Tunisia.

envisaged by the different governments. The pay differentials between varying
categories of teacher are relatively large, and the improvement of the teacher
qualification profile will, as we shall see later, have important repercussions
on cost.

Breakdown of teacher supply by length of service

The current salary scales for teachers in most countries provide for progressive
pay increases according to merit and experience but, owing to the difficulty of
assessing the merit of teachers, length of service is the main criterion.

The difference between minimum and maximum salary within one category
of teachers may be relatively large. Table II gives the summary salary scale for
category C teachers in Tanzania.

TABLE 11. Average salary by length of service for category C teachers in Tanzania (shillings)

Length of service Average salary

0 to 4 years 3 800
5 to 9 years 4 980

10 to 14 years 6 300
15 to 19 years 8 040
Over 20 years 8 880
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Any change in the structure of the teaching staff by length of service is therefore
likely to have a marked effect on costs. The trend of this structure naturally
depends on the present breakdown of teachers by length of service, wastage
and the relative magnitude of wastage for different lengths of service (expressed
by the rate of wastage according to length of service). But it mainly depends on
the rate of increase in newly recruited teachers and therefore on the growth of
school enrolment.

In general, it can be said that an increase in the growth rate of enrolment
compared with past trendsmeans a :eduction in the average length of service.
Conversely, a slowing down in the growth of enrolment means an increase in
average length of service. The result is that the length-of-service structure of
the teaching force depends on the population assumption adopted.

TABLE 12. Trend of average salaries of category C teachers according to population assump-'
tions in Tanzania (shillings)

Year Population assumptions Avaage salary

1970 5 652

1979 low 5 239
medium 5 203

high 5 170

1989 low 4 897
medium 4 852

high 4 821

The effect of the various population growth assumptions for Tanzania on the
structure of the teaching force by length of service and therefore on their average
salary level is shown in table 12. In order to single out the consequences of a
progressive reduction of length of service, we have assumed that salary scales
remain at their present level. We have taken account of only one category of
teacher.

It is true that in Tanzania the average length of service of teachers as measured
by average salary level, varies little frontnne projection to another since these
projections themselves do no differ greatly,' and the effect of the rate of increase
in c.nrolment on the average length of service of teachers is not very marked if,
we compare one projection with another. But the effect is much more marked
when the situation in 1970 is compared with the that in 1989. Over this period,
as a result both of the growth of school -age population and of the increase of
the intake rate, enrolment will rise very sharply, involving considerable recruit-
ment of new teachers and consequently a marked fall in the average length of
service. The result is a significant fall in average salaries (on the assumption that
salary scales remain unchanged).

1. Owing to the hypotheses adopted for the trend of fertility.
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III The effects of population growth on
the cost of first-level education and
teacher training

The effect of population growth on the recurrent costs of first-level education
is somewhat different from its effect on capital and teacher-training costs. Whereas
recurrent costs depend on the level of total enrolment, capital and teacher-training
costs depend on the growth of total enrolment. The result is that the last two
types of cost are much more sensitive to the various population assumptions,
as we shall see below.

Projection of the recurrent costs of first-level education

In projecting recurrent costs, it is useful to distinguish between salary, teaching
material and social costs. This distinction is necessary because the factors which
may influence these three types of cost are different and induce specific trends.
The present breakdown of these costs is shown in table 13.

TABLE 13. Percentage breakdown of recurrent costs of first-level education

Colombia Tunisia Tanzania

Salary costs 93.0 90.7 76.4
Teaching material costs 7.0 2.5 14.9
Social costs 6.8 8.7

100.0 100.0 100.0

SOURCE Case studies on Colombia, Tunisia and Tanzania

Salaries constitute unquestionably the greater part of the costs of first-level
education, but the relative share of the other sectors varies widely from country
to country. Teaching materials seem particularly low in Tunisia. It is somewhat
difficult to compare levels of expenditure in so far as part of the teaching material
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costs may be borne directly by parents (e.g., books and other school supplies).
Social costs consist mainly of canteens, as in Tunisia, or boarding facilities,
as in certain first-level schools in Tanzania.

Projection of salary costs

In order to isolate the different factors which may influence salary costs, we
shall analyse first the average per teacher and then total salary costs.

AVERAGE COST PER TEACHER

As we have already noted, average teacher cost depends on the trend of the
qualification profile of the teaching force and the structure by length of service.
It also depends upon the effect of economic growth on salary levels.

The growth of costs resulting from improved qualifications depends on the
present structure of the teaching force and the policy for future changes. In the
case studies various assumptions have been adopted for the progressive improve-
ment of teacher qualifications, and the increase under each of these assumptions
has been estimated to show possible variations of these costs in relation to the
different changes in the qualification profile.

It is not easy to assess the effect of economic growth on the level of teachers'
salaries; the way in which these salaries are determined, especially in the developing
countries, means that they depend much more on the influence of the teachers"
trade unions and the general trend of civil service pay than on the labour market
situation, and still lcIs on average productivity.

In the absence of precise information as to salary trends, it has been assumed
that the relative level will be maintained. In other words, it has been assumed
that their growth will keep pace with the growth of GDP per person of working
age.' The effect of a fall in fertility is more or less delayed, according to the age
group considered. If, during the next twenty years, a more or less pronounced
fall in fertility has a marked ,-ffeA on the size of the school-age population, it will
have only a slight effect on the working-age population. This is why, given the
same economic growth, over the next twenty years the trend of GDP per person
of working age varies little from one population assumption to another.

In the case studies, a number of assumptions were made as to economic
growth with a view to indicating the proportion of first-level education and
teacher-training costs under these different assumptions. To avoid complicating
the presentation with the various alternatives of economic growth and the various
alternatives of improved teacher qualification, and merely to give an order of

1. GDP per person of working age has been used in preference to GDP per capita because it
affords a better representatation of the trend of average productivity. No doubt it would
have been even better.to take the GDP per active population, but in view of the character-
istics of production in the developing countries, particularly in the rural areas, it is difficult
to estimate the rates of activity by age and sex. Furthermore, it seems somewhat arbitrary
to forecast the future trends of these rates.
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magnitude to the effect of these two factors on costs per teacher, we have indicated
in table 14 only the increase corresponding to the highest assumption.

TABLE 14. Increased costs per teacher resulting from improved qualification and the effect
of economic growth (1969-89)

Factors of increase Colombia Tanzania

Increase due to improved
qualification 1.548 1.131

Increase due to economic growth 1.327 1.486

TOTAL 2.054 1.681

SOURCE Calculated from the data given in the case studies on Colombia and Tanzania.

In the countries studied, increases due to economic growth are fairly com-
parable; these increases are the result of differences between the economic growth
rate assumed and the growth rate of the working-age population. Differences in
growth of salaries due to improved qualifications vary considerably, however,
from country to country.

These differences arise mainly from the fact that the percentage of teachers
judged to be insufficiently qualified varies from country to country.1 The effect
of the improvement in qualification and of economic growth on teachers' salaries
will lead to an increase in the average salary cost per teacher of 50 to 100 per cent.
over the next twenty years.

OTAL SALARY COSTS

The increase of salary costs per teacher will have a considerable effect on the
increase of total salary costs, but total costs will also depend on the trend of
teacher requirements.

Figure 10 shows the increase of total salary costs from 1968 to 1989. As will be
seen, the trend is very different from one country to another.

It will be noted in the first place that the difference in total salary costs between
the low and high population assumptions is far from being the same in the four
countries concerned. In Tunisia, for example, total salary costs in 1989 are
almost twice as much on the high assumption as they are on the low assumption.
This shows the considerable effects which a rapid fall in fertility may have on
educational costs. In Tanzania the differences are much slighter since, as we
have seen, the differences between the projections are themselves small.

I. It should be made quite clear that it is not our intention to compare the relative level of
teacher qualification in these countries. The differences in training systems and recruiting
methods would make such a comparison somewhat arbitrary. Our object is simply to show
the increase in costs resulting from the gradual replacement, in each of these countries, of
teachers deemed to be insufficiently qualified.

46



CEYLON

1968

TUNISIA

1968

COLOMBIA

1968

1989

TANZANIA

1968

A synthesis report

PoPulwlnn arsuneprion

III

1989

1

0 100 200 300 4011 500 600 700 800 900 Y 001

FIGURE 10. Growth of total salary costs on different population assumptions in Ceylon, Tunisia,
Colombia and Tanzania ( 1968 = 100)

The point which should be particularly stressed is that, even on the high popu-
lation assumption, total salary costs for first-level education in Ceylon will be
multiplied only by 3.7 between 1968 and 1989, whereas in Tanzania they will
be multiplied by nearly 10. The effort to be made in the two countries over
the next twenty years is therefore very different. Whereas in Ceylon, as we have
previously noted, first-level admission is already totalwith the result that the
growth in salary costs is due entirely to the improved retention rate, improved
teacher qualification and better staffing formulain Tanzania the intake rate
is barely 43 per cent. The progressive increase of the intake rate is therefore
an additional and significant factor in the total increase of salary costs.

In order to bring out clearly tin respective role of the different variables which
influence the growth of total salary costs, we have indicated in table 15 the
rest ;dye growth rates of admission-age population, total enrolments, number
of teachers and total salary costs.

It will be noted in the first place that the growth rate of the admission-age
population differs greatly from country to country and according to the popu-
lation assumption adopted. It varies from nil in Ceylon on the low population
assumption to 3.7 per cent in Tunisia and Colombia on the high assumption.
But it is mainly in the growth rate of salary costs that the differences are
greatest.

47



Population growth and costs of education in developing countries

TABLE 15. Annual growth rate of admission-age population, total enrolments, number of
teachers and total salary costs (1968-89)

Country
Population

assumption
Admission-age

population
(percentage)

Total
enrolments

(percentage)

Number of
teachers

(percentage)

Total salary
costs

(percentage)

Ceylon low -- 0.7 1.5 4.4
medium 1.4 1.9 2.8 5.6

high 2.4 2.7 3.5 6.4

Tunisia low 0.7 1.9 2.9 6.2
medium 2.3 3.1 4.2 7.5

high 3.7 4.3 5.4 8.7

Colombia low 2.0 . 2.7 3.2 6.7
medium 3.1 3.7 4.3 7.7

high 3.7 4.2 4.8 8.1

Tanzania low 2.7 7.2 8.7 10.9
medium 3.1 7.5 9.1 11.2

high 3.4 7.8 9.4 11.5

SOURCE Calculated from the data given in the four case studies.

The difference between the growth rate of admission-age population and that
of total enrolment also varies from country to country. In Ceylon, Colombia,
and Tunisia. this difference is relatively slight, since it is mainly due to the improve-
ment in the retention rates.' In Tanzania it is very large because the rapid growth of
the first-level intake rate must be added to the improvement in the retention rates.

The difference between the growth rate of the number of teachers and that of
enrolments is explained by the improvement of the staffing formula. It is again
in Tanzania that this difference is greatest, owing to the relatively high level of
the present pupil /teacher ratio.

The difference between t1.4 growth rate of the number of teachers and that
of salary costs arises out of the improvement of teacher qualification and the
effect of economic growth on the average level of teachers' salaries. It is in Colombia
that this difference is greatest, owing to the assumptions adopted about the
improvement of thE, qualification profile of the teaching force.

It can be said that, even in the absence of any population growth, the need
to improve the quality of first-level education and the effect of economic growth
on the average salary level will involve a substantial increase in salary costs.
The magnitude of this increase can be measured in the case of Ceylon, where,
in spite of the fact that the admission-age population is constant, the annual
growth rate of salary costs is 4.4 per cent.

1. The effect of this difference is, moreover, partly reduced by the absorption of late entries
in Colombia and Ceylon.
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Projection of other recurrent costs of first-level education

The growth of the other recurrent costs of first-level education (i.e. essentially
maintenance, teaching materials, and social costs) depends on the specific situation
and the present level of these cost in the different countries. In general, it can be
said that maintenance and teaching material costs are often too low and schools
are not always provided with all the facilities they need. This is particularly true
for teaching materials and school supplies.

Although it may be arbitrary to estimate the future trend of these costs, an
effort has been made to do so in the case studies, in the light of the special charac-
teristics of each country. In Colombia and Tunisia,' and above all in Ceylon,
a fairly substantial increase in these costs is projected. Tanzania is the only
country in which these costs will fall, owing to the gradual suppression of boarding
facilities due to the development of first-level education.

TABLE 16. Recurrent costs of first-level education in 1968 and 1989, by country and population
assumption (thousands of monetary units)

1968
1989

Assump. 1 Assump. II Assump.III

Ceylon

Salary costs
Other costs

TOTAL

Index

Colombia

196 000
25 000

488 100
99 600

623 400
128 600

725 100
150 400

221 000

100.0

587 700

265.9

752 000

340.3

875 500

396.1

Salary costs 782 500 3 119 300 3 754 500 4 073 800
Other costs 58 900 234 800 282 600 306 600

TOTAL 841 400 3 354 100 4 037 100 4 380 400

Index 100.0 398.6 479.7 520.5

Tunisia

Salary costs 13 313 47 216 60 248 77 071
Other costs 2 049 3 898 5 005 6.442

TOTAL 15 362 51 114 65 253 83 513

Index 100.0 332.7 424.8 543.6

Tanzania

Salary costs
Other costs

TOTAL

95
29

405
413

835
105

462
781

886
113

473
091

930
120

352
162

124 818 941 243 999 564 1 050 514

Index 100.0 754.1 800.8 841.6

1. Note that in Tunisia non-salary costs are estimated to increase less quickly than salary costs.
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Table 16 shows the increase in total expenditure of first-level education from
1968 to 1989. Even where an appreciable improvement in maintenance and
teaching material expenditure has been assumed, the proportion of salary costs
remains very high, and it can be said that the increase in total costs largely depends
on the increase in salary costs, the causes of which have been analysed above.

Projection of capital costs

As capital costs do not depend on total enrolment but on the growth rate of
enrolment, their trend over a period of time may be very different from that of
recurrent costs. For obvious reasons, recurrent costs tend to grow fairly regularly
over a given period. Capital costs, on the contrary, may fluctuate very widely
from one year to another, as shown in figure 11, which plots the trend of recurrent
and capital costs in Tunisia from 1962 to 1968. For this reason, the level reached
by capital expenditure in the course of a given year has little significance and it
is somewhat arbitrary to select a base year for comparison with the horizon year.

Projection of needs for new buildings

The growth of needs for new classrooms naturally depends on the growth of
enrolments, which we have already analysed.' It also depends on the progressive
reduction of the average size of classes where they are thought to be too large.

It must, however, be noted that at the present time there may be a fairly wide
difference in the size of classes at different levels. Owing to drop-out there may
be fewer pupils in the higher grades. An improved retention rate would therefore
have the effect of narrowing these differencesso as to result in the creation of
fewer new classrooms in the upper grades than might be expected from a simple
analysis of the increase in enrolment.

In addition to the new classrooms required by increased enrolment, allowance
has also to be made for the number of classrooms which have to be replaced
because they are no longer adequate for teaching. This has been very difficult
to estimate because information on the state and age of the existing buildings
is frequently lacking. Assumptions have therefore had to be made about the
cost of replacement.

Projection of the cost of school building

Estimating the cost of building classrooms also raises problems in so far as
costs financed by the government do not always cover the full cost. Very often
they are limited to the supply of building materials, the cost of building proper
being met by the local authorities, especially within the framework of community
development programmes. Furthermore, the time-lag between the commitment of

1. See above, pages 28-38.
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expenditure and the completion of the building means that expenditure in a.
given year cannot always be related to the number of classrooms built. For
these reasons when estimating capital expenditure in the case studies, we have
used either central government block grants for building a classroon (in the case
of Tanzania) or the building standards laid down by the Ministry of education
(in the case of Ceylon, Colombia and Tunisia).

Finally, it should be noted that capital expenditure is incurred not only in the
building and equipment of new schools but also, in many cases, in providing
housing for teachers. The proportion of this housing in total expenditure may
be very high. In Tanzania, for example, it absorbs almost half of the capital
expenditure.

Projection of teacher-training costs

Projection of teacher-training enrolment

The increase in teacher-training enrolment depends on four main factors. The
first is the increase in teacher needs which we ha already analysed above. On
this point, as in the case of capital costs, teacher' raining costs vary considerably
according to the different population growth ssumptions.

Teacher-training enrolment depends on the policy for improving teacher
qualifications. This policy may lead either to an hicrease in the percentage of
newly recruited teachers who have, in fact, had teacher training (as in the case
of Colombia and Tunisia) or to the recruitment of teachers with a higher standard
of teacher training (as in Ceylon) or to the application of a staffing formula
providing for different levels of teacher qualification for different grades (as in
Tanzania). In this last case, the improved retention rate, by changing the pattern of
enrolment by grade, may speed up the need for more highly qualified teachers.

The rate of increase also depends on the wastage rate for teachers (leaving the
profession, death and retirement). The question of wastage of teachers becomes
rather complicated where there are in-service training programmes for teachers.
In this case, the teacher's absence is purely temporary and the effective result
is merely a change of category. The extent to which teachers leave the profession
varies from country to col:ntry.' The reasons for leaving are numerous and
are different for men and for women. Some are connected with age (marriage,
childbirth, retirement), others with length of service (choice of another career). But
there is a close correlation between age and length of service and it is for this
reason that, in the case of Tanzania, an attempt has been made to assess the wastage
of teachers according to length of service. This method has the additional advan-
tage of making it possible to assess the change in the structure of the teaching
force by length of service, and therefore to make a better calculation of salary
costs. It should, however, be noted that, in many developing countries, the

1. It is particularly marked in Colombia, apparently because of the policy for teachers' pay.
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structure of the teaching force and the rate of wastage by length of service are
not available, with the result that wastage has had to be estimated indirectly. ,

The level of teacher-training enrolment depends on the length of teacher
training. This varies in different countries. It is two years in Tanzania and six
in Colombia. It is true that in Colombia the first four years of teacher training
are mainly devoted to general education and teacher training proper is given
only in the last two years. Students are recruited on the completion of their
first-level education.

The cost of teacher training

The cost of teacher training varies widely from country to country (table 17).
The differences arise mainly from the type of benefit accorded to student teachers,
which may take the form of boarding facilities or of a certain remuneration
which is in fact equivalent to a pre-salary. In Colombia these costs are practically
nil. In Tanzania, and especially in Ceylon, they are particularly high and account
for the greater part of teacher-training costs.

TABLE 17. Breakdown of teacher-training costs in Tanzania and Ceylon in 1969 (thousands
of monetary units)

Tanzania Ceylon

Amount Percentage Amount Peraentage

Teachers' pay 5 242 42.5 2 598 22.1
Board and lodging 2 M3 17.4

1,Allowances to student-teachers 2 871 23.3 8 064 68.7

Others 2 064 16.8 1 075 9.2

12 320 100.0 11 737 100.0

Total cost of first-level education and teacher training

We can now sum up the various costs of first-level education and teacher training
and show their relative share in the total (table 18).

In all countries, whatever the demographic projection, recurrent costs of
first-level education form the predominant part of total costs (from 85.7 to 94.7
per cent). It is, however, interesting to analyse the share of capital costs and
teacher-training costs, since they vary widely from one demographic assumption
to another.

Since these costs depend on the growth rate of enrolment and not on total
enrolment, it is clear that they are much more sensitive to population assumptions
the progres;ive change in fertility having a marked influence on the growth rate
of enrolment. In Tunisia and Colombia, the share of these costs in the total cost
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TABLE 18. Total cost of first-level education and teacher training in 1989 according to the
different population assumptions (thousands of monetary units)

Population assumption

Low Medium High

Amount Percent. Amount Percent. Amount Percent.

Colombia (pesos)
Recurrent costs of first-

level education 3 354 000 93.7 4 037 100 91.9 4 380 400 88.6
Capital costs 90 900 2.5 15:7 600 3.5 260 200 5.3
Teacher-training costs 135 500 3.8 200 h10 4.6 305 200 7.1

Total 3 580 400 100.0 4 393 500 100.0 11 945 800 100.0

Tunisia (dinars)

Recurrent costs of first-
level education 51 114 95.4 65 253 92.3 83 513 89.8

Capital costs 1 687 3.1 3 848 5.4 6 690 7.2
Teacher-training costs 794 1,5 1 620 2.3 2 750 3.0

Total 53 595 106.0 70 721 100.0 92 953 100.0

Tanzania (shillings)

Recurrent costs of first-
level education 941 243 86.4 999 564 86.0 1 050 514 85.8

Capital costs 69 379 6.4 76 951 6.6 82 983 6.8
TeacIter-t raining costs 79 276 7.2 86 282 7.4 90 710 7.4

Total 1 089 898 100.0 1 162 797 100.0 1,224 207 [00.0

increases substantially from one assumption to another. In fact, the high assump-
tion is almost double the low assumption.

The case of Tanzania is somewhat special, since the population growth is
assumed to be relatively high whatever the :emographic projection, and the
differences between the projections are slight.1 Furthermore, the effect of this
rapid population growth is increased by the improvement in the intake rate,
so that total enrolment grows very fast, at a rate of 7.2 to 7.8 per cent according
to projections. With such a growth rate, it is not surprising that the costs of new
building and teacher training are always high.

Figure 12 shows the effect of the various population assumptions on the level
of recurrent, capital and teacher-training costs. It should be noted that this
graph relates to the situation in 1989. It does not show the increase between
now and 1989, but merely indicates the difference in the levels of costs in 1989,
taking the low population assumption as the base (i.e. 100).

1. Because of the assumptions adopted on the trend of fertility and mortality.
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Population growth and costs of ciucation in developing ;ountries

Except in the case of Tanzania, whose situation is relatively specific and has
already been analysed, the varying sensitivity of these different costs to the
three population growth assumptions is quite evident.

In Tunisia, for example, where the differences between the rrojcctions are
great because of the assumptions made as to the future fall of fertility, recurrent
costs increase by 60 per cent between the low and the high projection. This is
a large figure, but the difference is even greater for capital costs which are, in
effect, practically quadrupled in the high assumption as compared to the low
one. In other words, rapid population growth has the effect not only of increasing
recurrent costs by larger enrolments, but also of increasing the efforts needed to
accommodate the enlarged cohorts admitted into first-level education.
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IV The effect of population growth on
the effort needed to develop
first-level education

There are two possible approaches for measuring the effort needed to develop
first-level education in the context of population growth. The first is to assess
the increase in cost between the base year and the horizon year and to isolate
the various components. The absolute increase in cost must also be set in the
context of economic growth, in order to take into account the proportion of
resources which could be allocated to education. It is for this reason that, in
a second approach, we shall try to ascertain the trend between the base year and
the horizon year of the proportion of GDP which should be allocated to first-level
education.

Although the capital and teacher-training costs fluctuate according to the
various population assumptions, and although their share in the total varies
widely between one assumption and anotheras we have seen in the preceding
chapterit is nevertheless true that recurrent costs absorb the predominant part ;
around 90 per cent, of the total. In explaining the increase in costs and the trend
of their share in GDP, the analysis can be limited to recurrent costs, on the
understanding that under the high population assumption the effect on capital
and teacher-training costs is amplified.

The growth of recurrent costs of first-level education from
the base year to the horizon year

If we compare the recurrent costs of first-level education in the base year and the
horizon year (period 1968 to 1989), we find that they are multiplied by a coefficient
ranging from 2.5 to 8 according to country and population assumption. The
object of this section is to explain both this substantial increase and the consider-
able differences of situation. Table 19 shows the total increase in costs and the
coefficients of increase attributable to the various influencing factors.

The different factors in the variation of total recurrent costs have been grouped
under seven main heklings. The coefficients attributable to each of these factors
may be interpreted as the change in total costs which would have resulted had this
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/1 synthesis report

factor operated in isolation. If all the factors operate simultaneously, the
coefficients are multiplied by each other and the total variation is equal to the
product of the coefficients. It is clear that when the coefficient is higher than
unity, the corresponding factor involves an increase in cost, and a reduction
when it is less than unity.

Population growth

When the base year is compared with the horizon year, the admission-age popula-.-
tion may be slightly less (in the case of Ceylon on the low population assumption)
or may be multiplied by 2.2 (in the case of Colombia and. Tunisia on. the high.
assumption). This indicates the very different effect of population growth in
the various countries and on the various assumptions.

The difference between the various population projections is particularly high
in Ceylon and Tunisia, moderate in Colombia; and relatively small in Tanzania.
Here, even on the low population growth assumption, the admission-age popula-
tion will be multiplied by 1.8. These differences are principally explained by 'the
assumptions adopted for the fall in fertility.

These differences in population growth are reflected in full by the total costs
and this accounts for their different level under the three population assumptions.
Thus, in Ceylon, total costs are multiplied by 2.7 or 4.0 and in Tunisia by 2.9
or 4.8 between the low assumption and the high. As we shall see, certain other
factors, though to a lesser extent, also depend on the population growth rate.

Higher intake rate

Here again, the situation is very different in the four countries. In Ceylon, and
above all in Colombia, as a result of late entries, total admissions are well above
the number of children reaching admission age. The absorption of thcse late
entries will therefore have the effect of reducing costs. In Tunisia, and above
all in Tanzania, the improvement in the intake rate will involve a considerable
increase in costs. In fact, in the latter country, the proportion attributable to
the improved intake rate is higher than that attributable to the population growth,
even on the high assumption.

Improved retention rates

It is in Colombia that 'improvement in retention rates has the greatest effect,
owing to the present high drop-out rate, especially in rural areas.

The effect of improved retention rates on the increase in enrolments differs
slightly according to the population assumption. It is reflected in practice by
a change in the pattern of enrolments by level of grade, with an increase in the
numbers for the higher grades. The faster the population growth, the larger will
be the cohorts who successively enter first-level education, thus widening the
base of the school pyramid. Sincc the improved retention rate will mainly affect
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the higher grades its effect is somewhat nigher in the low population assumption
than in the high assumption. In practice, the real effect of improved retention
rates can be measured only when admissions are constant.

Improved pupil /teacher ratio

An improvement in the pupil/teacher ratio may result either from a reduction
in the size of classes (as in Ceylon and Colombia) or from changes in the number
of hours taught in the different grades (as in Tunisia) or, finally, from a change
in the staffing formula (as in Tanzania). In these two fields, since the changes in
hours and staffing formula may differ according to the level of classes, the different
population growth rates may, for the same reason as given above, influence this
coefficient of increase.

Improved qualifications.

The effect on total costs of improved teacher qualifications depends mainly on
the variation in the salary scales for teachers with different qualifications. It also
depends on the percentage of teachers judged to be insufficiently qualified and
the policy followed with regard to the change in the structure of the teaching
force by level of qualification. The increase in costs arising out of improved
teacher qualification therefore varies from country to country. It is particularly
high in Colombia, because it has been assumed that the percentage of unqualified
teachers, which is at present high, will fall gradually, and that by the horizon year
all teachers will be qualified.

Higher salaries

In the case studies it has been assumed that the average salary of teachers would
grow at the same rate as GDP per person of working age. This growth will
therefore depend on the difference between the rate of economic growth assumed
and the growth of the working-age population. If this hypothesis proves correct,
i.e. an increase in the salary scales at the same rate of increase as the GDP per
person of working the cost increase resulting from the effect of economic
growth on salary levels will be fairly substantial and will partly absorb the increased
resources which economic growth may make available. It should also be noted
that the increase indicated corresponds to the high economic growth assumption
used in the case studies. It would certainly be less under a lower assumption.

Ratio of total costs to teacher costs

In the four countries studied, expenditure on teaching materials and school
maintenance is relatively low and assumptions have been made as to its growth.
It is important to note that the coefficient indicated in table 19 does not relate
to the growth in teaching materials and maintenance costs, but to the change of
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the ratio between total costs and teacher costs. If teaching materials and main-
tenance costs grow faster than teacher costs, the ratio between total costs and
teacher costs will rise and the coefficient will be greater than unity. Conversely,
it will be less than unity in the case of Tunisia and especially in that of Tanzania,
where the gradual suppression of boarding facilities at first level will to some
extent reduce the growth of non-salary costs.

In conclusion, it can be said that the major growth factors common to all
countries are population growth (although the magnitude of this growth varies
from one assumption to another) and the increase in salaries resulting from
economic growth) The influence of the other factors depends on the situation
of the country. In Tanzania the most important one is the increase in the intake
rate; in Cc" ,mbia, both the improved retention rate and the improved teacher
qualification are important.

Trend of the proportion of GDP devoted to first-level
education costs

As we have seen, the growth of first-level education costs will be very substantial
especially for a country such as Tanzania. This growth should, however, be
compared yvith economic growth, in so far as that growth may provide additional
resources which can be allocated to education. Another way of assessing the
effort required to develop first-level education will therefore be to evaluate the
proportion of GDP which should be allocated to education at that level. This
approach is, to some extent, a cross-check on the analysis previously made of
cost increases, and some of the variables we have already referred to will be
found again, though hi a different form.

It should be noted at the outset that in view of the size of the share of salaries
in total costs and of the assumption we have adopted as to their trend (namely
that they will grow at the same rate as the GDP per person of working age)
the proportion of GDP to be allocated to the recurrent costs of first-level education
varies little with the rate of economic growth. A high rate of economic growth
will have the effect of pushing up salaries faster; conversely a lower rate of
economic growth will result in a slower rise. Table 20 shows recurrent costs of
first-level education as a percentage of GDP on two assumptions of economic
growth in Tunisia and Ceylon..

The proportion of recurrera costs to GDP is higher on the low economic
growth assumption than on the high assumption. But this variation is extremely
slight (of the order of 5 per cent) between one assumption and the other. It is
for this reason' that, in the following paragraphs, we shall take into account
only the high assumption of economic growth.

I. To the extent that the hypothesis made proves to be correct, i.e. an increase in the salary
scales at the same rate of increase as the GDP per person of working age.
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TABLE . 20, Percentage of GDP allocatgdtr-recurrent costs of first-level education in 1989 on
two assumptions of goon oftc growth

Low Medium High
population population population
assumption assumption assumption

Tunisia

Low econoTic assumption 3.27 4.18 5.35
High econohlic assumption 3.23 4.12 5.27

Ceylon

Low economic assumption 1.95 2.49 2.90
High economic assumption 1.88 2.40 2.80

In relation to GDP the present proportion of recurrent costs of public first-level
education differs widely in the four countries studied, ranging from 1.05 per cent
in Colombia to 2.76 per cent in Tunisia, that is to say, almost in the proportion
of one to three.

Similarly, if the trend from 1968 to 1989 is analysed, it will also be found to
be very different. In general, the proportion will increase 1 but the increase is
very slight for Ceylon, moderate for Tunisia and Colombia and high for Tanzania.

-A comparison between the different population assumptions also shows
considerable differences; it in Ceylon and Tunisia that the effect of the different
population assumptions on the effort needed to develop first-level education
is most marked. In these two countries, on the low population assumption,
the proportion of recurrent costs of public first-level education will remain
constant or even fall slightly. Conversely, the growth will be particularly large
on the high assumption and the difference between these two assumptions may
reach 60 per cent. In Tanzania, the difference is relatively small.

In order to explain the present level of the proportion of GDP allocated to
recurrent costs of first-level education, its trend from 1968 to 1989, and its sensi-
tivity to differe.nt population assumptions, it is useful to analyse the different
variables which may infuence this proportion.

It can be shown that this proportion (expressed as a percentage) is equal to
the product of the six following N a ria bles ; 2

(a) the ratio between admissio7i-age population and working-age population:

(b) the intake ratio in public education ;

(c) the ratio between new entries and total enrolment in the same year;

(d) the pupil/teacher ratio;

1, Except on the tow population assumption in Ceylon.
2, A simple demonstration of this'relation will be found in appendix B.
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(e) the ratio between average teacher's salary and GDP per person of working
age;

the ratio between total recurrent costs and teacher costs.

It may seem surprising that these variables do not include the growth rate
of school-age population, the growth rate of working-age population nor the
economic growth rate. These growth rates are in fact taken into account, though
indirectly. As we have indicated, a fall in fertility, at least over the next twenty
years, will have little influence on the working-age population. It will, on the
ccntrary, have a marked effect on the admission-age population. The difference
between the growth of these two age groups will therefore be reflected in a change
in the ratio between admission-age population and working-age population.

The effect of economic growth can, moreover, be indirectly estimated through
the trend of the GDP per person of working age. Variations in the GDP per
person of working age depend on the difference between economic growth and
the growth of the working-age population.

The trend of the proportion of GDP which should be allocated to recurrent
costs of first -level education, and of the six variables which may influence it
between. 1968 and 1989, is shown in table 21. It will be noted in particular that
the same target, namely universal first-level education, may lead to a very different
percentage of GDP according to country and to population assumption. In
Ceylon, on the low assumption it is only 1.9 per cent, whereas in Tanzania on
the high assumption it is 5.62 per cent.

Total intake rate and intake rate in public education

In the projections it has been assumed that admission will be total in the lour
countries in 1989. This assumption is quite, probable for Ceylon, Colombia and
Tunisia, in the light of the present level of development of their first-level educa-
tion. It has been adopted for Tanzania because it is the target set by' the
government.

While the intake rate is the saner for all countries in 1989, its present level
is in fact very different. It amounts to 125.2 per cent in Colombia owing to
late entries; it is only 51.6 per cent in Tanzania.' With the absorption of late
entries this ratio will fall, in Colombia, whereas it should grow fast in Tanzania.
Independent of other factors in the total, this increase in the intake ratio alone
largely explains the considerable increase in the proportion of GDP which must
be allocated to first-level education. In Tanzania it rises from 1.70 per cent in
1968 to 5.04 or 5.62 per cent in 1989, according to the population assumption
adopted, whereas the growth is much less in the other countries.

In Tunisia and Ceylon, the total intake rate and the intake rate in public educa-
tion are identical, since private education is negligible: In Tanzania, and especially

I. Including private non-aided schools.
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in Colombia, private education plays a significant part; it has, however, been
assumed that its relative sha-e will tend to fall in the future.

Ratio of admission-age population to working-age population

As we have seen, the fall in fertility, at least over the next twenty years, will
affect the various age groups differently. The result is that the ratio of admis-
sion-age population to working-age population varies according to the assumption
adopted for the fall in fertility.

The present age structure of the population of the four countries studied is
fairly comparable and the }ado varies only from 5.24 per cent in Ceylon to 6.43
per cent in Tunisia (or a difference of the order of 20 per cent).1 But the differences
will be more marked in 1989. The assumption of constant fertility and of a gradual
fall in mortality will have the effect of slightly increasing this ratio, since the
fall in mortality is greater for the younger age groups thPn for the older ones.
This is what is found on all three population assumptions in Tanzania and on
the high assumption in Tunisia. In all the other projections a fall in fertility
has been assumed and the decline in the ratio of admission-age population
to working-age population will be greater or smaller according to the rate of
this fall.

It is in Tunisia and Ceylon that the difference is greatest (from 3.80 to 7.03
per cent in Tunisia and from 3.03 to 4.97 per cent in Ceylon). It is this difference
which explains the differences in the recurrent costs of first-level education under
the different population assumptions. In practice, there is a close link between
the ratio of admission-age population to working-age population and the per-
centage of GDP allocated to recurrent costs of first-level education, as is shown
by table 22.

TABLE 22. Relation between admission-age population and working-age population and per-
centage of GDP allocated to recurrent costs of first -level education.

Low
population

assumption

Medium
population
.ssuatption

High
population

assumption

Ceylon

Admission-age population as percentage of working..
age population 3.03 4.12 4.97

Recurrent costs as percentage of GDP 1.88 2.40 2.80

Tunisia

Admission-age population as percentage of working-
age population 3.80 5.20 7.03

Recurrent costs as percentage of GDP 3.23 4.12 5.27

1. Which means that the Tunisian population is younger' than the population of Ceylon.

65



Population growth and costs of education in developing Countries

Ratio between total enrolment and new entries into first-level
education

We have already analysed this variable.' It may simply be recalled that if admis-
sions are constant and the different cohorts who enter first-level education during
the whole of the cycle are identical, the ratio between total enrolments and new
entries is equal to the average length of schooling. If, on the contrary, admissions
are growing, this ratio is less than the average length of schooling and the greater
the growth of admissions, the greater will be the difference. That is why, on the
low population growth assumption, especially in Ceylon, the ratio between total
enrolment and new entries is almost equal to the average length of schooling.
On the high population assumption, it is well below.

The average length of first-level schooling is, of course, different from the official
length; it is increased by repeating and diminished by drop-out. It has been
assumed that retention rates will improve in all countries, so that the average
length will increase between 1958 and 1989, but even in the horizon year it will
remain fairly different between the four countries (5 years in Colombia and
7.2 years irr Tunisia).

Pupil /teacher ratio

The pupil/teacher ratio is relatively different in the four countries studied. At
present it varies from 33.2 to 1 in Ceylon to 52.2 to 1 in Tunisia. Here again, it has
been assumed that the staffing formula will improve between 1968 and 1989.
As we have already noted, the pupil/teacher ratio differs according to the different
grades, either because drop-out reduces the number of pupils in the upper grades,
or because the number of teaching hours is different in the various grades (as in
Tanzania and Tunisia). The average pupil /teacher ratio for the whole of first-
level education therefore depends on the pattern of enrolment by grade. A rapid
population growth has the effect of widening the base of the school pyramid
and consequently of widening the difference between enrolment in the various
grades, to the benefit of the lower grades. The result is that the pupil/teacher
ratio is slightly higher on the high assumption than on the low assumption. This
difference is, however. fairly slight, as shown by the examples of Tunisia and
Tanzania.

Ratio between average teacher's salary and GDP per person of
working age

In all the case studies it has been assumed that salary scales will increase at the
same rate as GDP per person of working age. The result is that the increase in the
ratio between average salary and GDP per person of working age depends only
on the improvement of teacher qualifications.

1. See page 37.
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This ratio depends on a number of factors. It depends in particular on the
country's level of economic development and the level of educational development.
It also depends on the policy for civil service pay, and particularly for teachers'
pay. It differs greatly from country to country. At present it varies almost in
the proportion of one to three between Ceylon and Tanzania (1.74 compared with
5.43). It is mainly this difference which explains why the proportion of GDP

.ocated to recurrent costs of first-level education differs widely in the four
countries in 1989 (table 23).

TABLE 23. Average salary as multiple of GDP per person of working age and recurrent costs
of first-level education in 1989 as percentage of GDP (medium population assumption)

Ceylon Colombia Tunisia Tanzania

Average salary in relation to the GDP
per person of working age 1.93 2.69 4.72 5.67

Costs as percentage of GDP 2.4O 1.79 t 4.12 5.35

I. This figure is not entirely significant in so far as it relates only to the cost of inikiic first-level education and does
not take into account the cost of private first-level education,

Ratio between total recurrent costs of first-level education and
salary costs

This ratio is also relatively different from country to country. It depends on
teaching materials and maintenance costs. It also depends on the level of social
costs such as canteens or boarding facilities.

The main conclusion which can be drawn from this analysis of the different
variables which affect the proportion of GDP which must be allocated to recurrent
costs of first-level education is that the same objective, namely universal first-level
schooling may have very different cost implications, and therefore require a
very different degree of effort according to the trend of population and to the
'country considered. These differences are mainly explained by the trend of two
key variables:

(a) the percentage of admission -age population in relation to the working-age
population;

(b) average salary as a multiple of GDP per person of working age.

The ratio of admission-age population to working-age population reflects
the future population trend. According to the rate of the fall in fertility this
ratio may vary from 3.80 to 7.08 per cent in Tunisia, so that the proportion of
GDP allocated to first-level education may range from 2.77 to 4.53 per cent
(or a difference of more than 60 per cent) according to the population assumption.

The average teacher's salary as a multiple of GDP per person of working age
reflects the differences which exist in the policy for teachers' pay and the relative
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level of pay in the different countries. It is relatively low in Ceylon (1.93) and
much higher in Tanzania (5.67). This relative level naturally reacts on the pro-
portion of GDP assigned to recurrent costs of first-level education (2.4 per cent
for Ceylon and 5.35 per cent for Tanzania in 1989).
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APPENDIX A

TABLE 1. Assumptions adopted on the different demographic projections (Tunisia, Tanzania,
Colombia, Ceylon)

Gross reproduction rate Expectation of life

Men Women Men Women Men Women

Tunisia

1970 3.31 3.48 3.70 51.1 56.5
1975 2.66 3.11 3.70 53.4 59.0
1980 2.02 2.74 3.70 55.8 61.5
1985 2.02 2.74 3.70 58.1 64.1
1990 2.02 2.74 3.70 60.4 66.6

Tanzania

1970 3.20 38.9 42.1 40.2 43.4 41.4 44.6
1975 3.20 40.2 43.4 42.7 45.9 45.2 48.4
1980 3.20 41.4 44.6 45.2 48.4 48.9 52.1
1985 3.20 42.7 45.9 47.7 50.9 52.9 55.9

Colombia

1970 3.04 3.20 3.20 56.9 60.2
1975 2.72 3.06 3.20 59.0 62.4
1980 2.40 2.93 3.20 61.1 64.7
1985 2.08 2.65 3.06 63.8 67.1
1990 1.76 2.37 2.93 66.0 69.4

Ceylon

1970 2.20 2.36 2.57 62.7
1975 1.60 2.14 2.53 64.4
1980 1.36 1.90 2.41 66.1
1985 1.26 1.62 2.04 67.8
1990 1.21 1.38 1.54 69.5

NOTES

I: Low assumption
II: Medium assumption

III: High assumption

sotraca Tunisia: D.B. Johnson, Population of Tunisia, estimates and prolections, 1967-2000, op. cit.
Tanzania: United Nations, Population Division, Projection of the population of Tanzania 1965-85, Unpublished
document.
Colombia: J. Arevalo and A. Ortega, Colombia: Proyecciones de poblacion por sexo y grupo de edades, 1965-2000,
Santiago de Chile, CELADE, 1968.
Ceylon: P.. Lesthaeghe and P.S.K. Chi, Ceylonl population projection, Brown University, Colombo.
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APPENDIX B

Identification of the principal variables which determine
the proportion of GDP allocated to recurrent costs
of first-level education

It is not the purpose of this appendix to give the detailed list of equations from which
it is possible to measure the effects of population growth on the costs of first-level edu-
cation and teacher training. This question is dealt with elsewhere in this book.' Its
only object is to identify, from a set of simple equations the key variables which deter-
mine the proportion of GDP which should be allocated to recurrent costs of first-
level education.

I. Admissions = Intake rate x Admission age population 2
ADMI = INRA x ADPO

2. Enrolment = Admissions x Average length of primary schooling
ENRO = ADMI x ALPS

INRA x ADPO x ALPS

3. Teachers Enrolments x Teacher/pupil ratio
TEAC = ENRO x TPRA

INRA x ADPO x ALPS x TPRA

4. Teacher costs = Teachers x Average salary 4
TECO = TEAC x AVSA

INRA x ADPO x ALPS x TPRA x AVSA

I. See Model, p. 279.
2. The intake rate is defined as the ratio of new entries to the official admission-age population.

When late entries are numerous this ratio may exceed 100 per cent. The question of late
entries is discussed in deta:1 in the model cited abort,.

3. This equation is strictly accurate only when admissions are constant for the different cohorts
which make up primary enrolments. When admissions are rising (or falling) the average
length must be adjusted. It then becomes he ratio between new ent es and total enrolments.
This question is discussed in detail in the model cited above.

4. Average salary depends on a number of factors including the qualification profile of teachers,
the differential between minimum and maximum salary for teachers of different categories,
the structure of teachers by length of service and its trend over time. This question is discussed
in detail in the model cited above.
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5. Teacher costs Average salary
Teachers x

Gross domestic product Gross domestic product

TECO

GDP

AV SA
INRA x ADPO x ALPS x TPRA x

GDP

Equation 5 will not change if it is divided and then multiplied by the working-age
population (WAPO). This equation can then be written as follows:

TECO ADPO AVSA
:NRA x x ALPS x TPRA WAPO

GDP WAPO GDP
or alternatively:

TECO ADPO AV SA
INRA x x ALPS x TPRA x

GDP WAPO GDP /WAPO

6. Recurrent costs = Teacher costs -I- Non-salary costs
RECO = TECO -I- NSCO

NSCO
= TECO (1 +

TECO

RECO TECO NSCO
(1 +

GDP GDP TECO

ADPO AVSA NSCO
= INRA x x ALPS x TPRA x X (1 +

WAPO GDP/WAPO DECO

As can be seen, the level of recurrent costs in relation to GDP depends on six key
variables:

1. INRA = intake ratio

2. ADPO

WAPO

3. ALPS = average length of first-level schooling

4. TPRA = teacher-pupil ratio

5. AVSA = average salary as multiple of GDP per person of working age

admission-age population as percentage of working-age population

GDP/WAPO

6. NSCO

TECO

74
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EXPLANATORY NOTE

This report haS been prepared from materials supplied by the Ministry of Education and
from the findings of a research mission to Colombo car-Lied out during May 1970.
The Institute is very grateful to Mr. J. Alles, Deputy Director-General of Education,
Mr. Warnasurya, Deputy Director-General of Education, Mr. W. D. Fernando, Re-
gional Director of Education and Mr. Wijegoonesekera, and to numerous members
of the Ministry of Education for their total co-operation and assistance.

This report was prepared during 1970 and, therefore does not include the changes
which have occured in the Ceylonese system during 1971.
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General information on Ceylon

THE COUNTRY

Ceylon has an area of approximately 25,000 square miles, three quarters of which
lie in the dry area where the soil is poor. Three of the four million acres already
under cultivation are in the wet zone.

THE PP OPLE

There are 12.2 million inhabitants, of which 7 i per cent are Singalese, 21 per cent
Tamils, the remainder being Muslims and Burghers. The population increases at
2.4 per cent per annum; the density is about 480 per square mile.

THE ECONOMY

The gross domestic product (GDP) at current market prices averages $150 per
capita (the official rate is $1 US = Rs.5.95). The growth of real income over

TABLE 1. Gross domestic product at factor cost, 1969 (millions of rupees)

Industry Amount Percentage

Agriculture 3 801 34.8
Mining 51 0.5
Manufacturing 1 274 11.7
Construction 655 6.0
Electricity 18 0.2
Transport and communications 1 091 10.0
Trade 1 715 15.7
Banking and insurance 148 1.4
Ownership and dwelling 375 3.4
Administration and defence 469 4.3
Services 1 327 12.0

TOTAL 10 924 100.0
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the period 1968-69 averaged 3.1 per cent. The economy of the country depends
heavily upon agriculture, which constitutes as much as 34.8 per cent of the GDP.
There is, as yet, little industry, its share of GDP being only 11.7 per cent, but

some rapid expansion of manufacturing has recently taken place.

EDUCATION

The literacy rate in Ceylon is high; excluding children in the 0-4 age group,
80 per c-nt of the population is literate.
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Introduction

Educational systems of the developing world have expanded at a strikingly high
rate during the last fifteen years. The demand for further expansion is still
enormous, since all countries aim at eliminating illiteracy and providing first-level
education to the whole school-age population.

Our assumption here is that high rates of demographic growth in developing
countries make it more difficult for these nations to reach their educational targets.
Or, to put it differently, increasing the school enrolment ratio is more difficult
and more expensive in the case of rapidly growing populations than in the case
of stable populations.

To test this hypothesis and to illustrate the impact of demographic growth
on the long-term development of educational systems, four case studies have
been undertaken on Colombia, Ceylon, Tanzania and Tunisia. The purpose
of this report is to describe the analysis made on Ceylon with a view to estimating
the cost of first -level schooling in 1979 and 1989, using three population projec-
tions with different trends of fertility rates.

The reason for concentrating on first-level education has been discussed at
great length in another report of this series. 1 In our view, no change in the
fertility rate during the coming years will have its full effect on second-level
education before the early nineties, and on third-level education before the late
nineties. This goes beyond the twenty-year period of projections dealt with
in the study, i.e., 1969 to 1989. Consequently, we shall estimate the impact of
population growth on educatknial expenditures by confining ourselves to first -level
schooling and first-level teacher training.

Let us state at the outset that this report is not aimed at forecasting future
expenditure on first-level education. It is not a long-term plan for first-level
education, nor is it a set of projections which can be used by Ceylonese planners
as a basis for their own forecasts. It is no more than an exercise in sensitivity
analysis which helps in estimating very broadly the cost for alternative hypotheses
regarding demographic growth. Thus, although the figures are related to Ceylon,
they are of significance for any other country.

1. See page 14.
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There are, however, two major advantages in using the Ceylonese figures for
making this analysis.

Firstly, a national family-planning programme has been in operation in Ceylon
since 1965. Its stated objectives are to reduce the birth rate from 33 to 25 per
1,000 by 1975 so as to decrease the population growth from 2.4 per cent to 1.6 per
cent. Thus, the assumptions made in the study concerning the reduction of the
fertility rate are not entirely imaginary and correspond, in some respects, to
what Ceylon might actually experience.

Secondly, the school enrolment ratio in Ceylon is over 100 per cent for grade 1
classes; the intake ratio of first-level education (i.e., the proportion of the children
admitted to school 2 in the b- year -old group) is already around 100 per cent,
and any change in the school-age population will automatically affect first-level
school enrolments. Thus the effect of demographic growth on the development
and cost of education will be easy to assess with the data on Ceylon, since there
is not, as in the case of other developing countries, a conjunction of two
phenomena; the demographic increase and the increase in the enrolment ratio.

The report is divided into four parts. Part I describes the progress of the
educational system in Ceylon within the general economic setting. Part II is
more specifically devoted to the development of first-level education. Part III
examines the consequences of three alternative demographic projections, on
first-level school enrolment and teacher requirement, by paying due attention
to the problem of teacher training. Part IV analyses the cost of the various alter-
natives, and deals separately with the salary cost, non-salary recurrent cost,
and capital cost for first-level education and teacher training.

I. Including repeaters
2. At the ages of five and six.
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I Progress of the educational system

In 1959, the Ceylon government published a ten-year plan which had, in fact,
very little operational significance. The country's planning was reorganized
in 1965, and special efforts for development planning followed. By taking stock
of the development of Ceylon's economy since 1960, and in more detail since 1965,
we shall try to assess the effort made by the country for the development of
education.

,The growth of the gross domestic product

According to the 1969 estimate, the gross domestic product was equal to Rs.10,596
million in 1968. The total population is estimated at about 12 million inhabitants.
The gross domestic product per capita is thus around $149 US (the official rate
being Rs.5.95 to the US dollar).

The target set by the Ministry of Planning implies an average annual growth
rate of real income of 4.5 per cent during the period 1967-77.

For the first half of the 1960s, the average rate of growth of GDP is estimated
at about 3.6 per cent per annum. In the following yea's, Ceylon managed to raise
the rate to an average of 6 per cent per annum.

As in many developing countries, the public sector constitutes a very large part
of total GDP (20 to 25- per cent). Throughout the period starting from 1960-61,
the government has been reasonably successful in mobilizing revenue; Rs.1,481
million in 1960-61, and Rs.2,773 million, according tothe 1969-70 budget
estimates.

An analysis of the development of public expenditure shows the increased share
of capital outlay. Until 1964-65, only 14 per cent of the aggregate increase in
total outlays went into additional capital expenditure. Since then, the share has
always been more than 20 per cent. In addition, the government succeeded,
at least for a time, in reducing the large share of resources traditionally devoted
to social purposes. Whereas such- expenditure averaged about 58 per cent of
the total before 1965, the government has made a determined effort to lower
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this share, and succeeded for a time in bringing it down to 51 per cent. However,
it proved difficult to sustain this rate, and in subsequent years it increased, reaching
54 per cent in 1968-69. On the other hand, current and capital expenditure on
economic services increased from its pre-1965 level of around 20 per cent to about
25 per cent during the period from 1965-66 to 1967-68 and to as much as 30 per
cent in 1968-69.

A broad comparison between total government revenue and expenditure
shows a net deficit throughout the recent period. This deficit, which was of the
order of Rs.400 million a year until 1965, has increased at a very high rate and
is estimated at Rs.764 million for 1968-69.

Educational expenditure

Current expenditure

GOVERNMENT RECURRENT EXPENDITURE AND GDP

Total educational recurrent expenditure has increased steadily during recent
years. Considering only public sources of financing and the budget of the Ministry-
of Educationthe private contribution being a very minor proportion of the
totalthe trend of total educational recurrent expenditure is as shown in table 2.

From 1964-65 to 1968-69, the government succeeded in limiting the increase
in recurrent expenditure devoted to education to a rate lower than the rate of
growth of GDP. However, according to the estimates of the Ministry of Educa-
tion and assuming an annual rate of growth of GDP of 4.5 per cent, the recurrent
expenditure on education is likely to increase faster than GDP up to 1976-77
and to be of the order of 4.5 per cent.'

DISTRIBUTION OF RECURRENT EXPENDITURE AMONG THE VARIOUS LEVELS OF
EDUCATION

Table 3 indicates the evolution of recurrent expenditure by level of education;
available data do not permit a broader distinction between general education
for the first and second levels. (Later in this report we shall make separate esti-
mates of the expenditure for first-level education.)

As can be readily seen from the table, while public expenditure for all levels
increased over the period 1952-66 by 183 per cent, it increased by 178 per cent
in genera' first and second levels, and by only 128 per cent in second-level technical
educati gin. In the case of third-level education, the increase is strikingly high,
330 pe, rent; expenditure on third-level education, which represented less than
3.6 per cent of the total in 1952, exceeded 5.4 per cent in 1966, a significant shift
in the distribution of the educational expenditure.

1. For first-andsecond-level education only, the proportion of GDP would amount to 3.46
per cent.
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TABLE 2. Total educational recurrent expenditure and GDP (millions of rupees)

't car

Recurrent
educational
expenditure

GDP at market
prices

Per cent
of GDP

1963-64 309.3 7 775 3.98
1964-65 324.7 8 013 4.05
1965-66 329.3 8 334 3.95
1966-67 340.0 9 052 3.76
1967-68 396.6 10 596 3.74
1968-69 (estimates) 415.2 11 770 3.53
1969-70 (estimates) 470.0 12 300 3.32

Long-term projections

1969-70 387.5 12 300 2 3.14
1970-71 416.6 12 850 3.24
1971-72 447.3 13 420 3.33
1976-77 579.5 16 772 3.46

1. First- and second-level general education government schools only.
2. Estimated 4.5 per cent per annum,

SOURCE Central Bank of Ceylon
J. Alles, ' Ceylon: costing first- and second-level general education ', in Educational cost analysis in action: case
studies for planners, Vol. 1, Paris, Uncsco: 11EP, 1972.
0. P. Wijt.g0cdesekt.ra and I. Alles, An analysts of the recurrent costs of education for 1968-69 and recurrent cost
projections of first- and second-level general education programmes (Ministry of Education, Colombo, internal
document).

GOVERNMENT EXPENDITURE ON EDUCATION AND TOTAL GOVERNMENT EXPENDITURE

Another way of assessing the relative effort made by Ceylon to finance education
is by comparing recurrent expenditure on education with total recurrent
expenditure financed by the government (table 4).

TABLE 3. Recurrent expenditure on education by levels, 1952-66 (thousands of rupees)

Year

First and
second level

general
Second level

technical
Third level
university Total

1952 114 664 1 063 4 285: 120 012
1956 162 681 850 6 516 170 047
1960 269 716 1 291 10 771 281 778
1962 271 984 1 696 13 059 286 739
1964 308 052 1 764 14 932 324 748
1965 311 301 2 025 16 000 329 326
1966 319 119 2 426 18 466 340 011

SOURCE J. Alles, S.V. de Silvaand F.W.W. Kulatunga, Financing and cost of first- and second-level education In
Ceylon 1952-64 and 1965-66, Colombo, Division of Secondary Education, Ministry of Education, 1967.

83



Population growth and costs of education in developing countries

Recurrent expenditure on education grew from Rs.264 million in 1960-61 to
Rs.415 million in 1968-69, or by more than 6 per cent per annum, a significant
increase. However, the total government recurrent expenditure increased at an
even higher rate over the same period. Thus, since the mid-1960s, the government
policy for limiting its budget allocations to tilt; social sector seems to have been
successful.

The share of education decreased from about 18 per cent in 1965 to about
16 per cent in 1969, as table 4 shows.

ikTABLE 4. Recurrent educational t enditure and total government recurrent expenditure
(millions of rupees)

1960-61 1964-65 1966-67 1967-68 1968.69

Education
Total
Education as percentage

1

264
471
17.9

1

328
890
17.4

2
340
093

16.2
2

397
383

16.7
2

415
610

15.9

SOURCE Central Bank of Ceylon. Annual repor: 1968, Colombo, 1969.

Capital expenditure

Table 5 compares the capital outlay in the educational sector with the total
gross domestic capital formation (GDCF) and th' public capital expenditure
during recent years.

Between 1964 and 1966 capital expenditure on education decreased both in
absolute terms and as a proportion of gross domestic capital formation and
of total government capital expenditure. Only 3.8 per cent of the capital expendi-
ture was devoted to education in 1966, as against 10.0 per cent in 1964.

A change occurred in 1968; the 1969 budget estimate shows an increase of
64 per cent in capital expenditure on education, which should thus reach 4.8 per
cent of total public capital expenditure.

Financing the educational system

The organization, administration, control and supervision of education are the
province of the central government.

For all 1-eels, the central government is by far the most important source of
finance, th..; funds being annually voted by parliament. Additional funds (by way
of fees) may be assumed to be negligible as far as recurrent costs are concerned.

Although the main responsibility lies with the Ministry of Education, other
departments and ministries also contribute to the financing of education. They
include the Ministry of Health (around Rs.8 million in 1966-67), the Ministry

84



Ceylon

TABLE 5. Capital expenditure (millions of rupees)

Ycar

Capital
expenditure A as Public A as

on education Total percentage capital percentage
(all levels) GDCF of B expenditure 1 of C

A

1964 48.5 1 113 4.4 483 10.0

1965 31.0 1 013 3.1 537 5.8

1966 22.0 1 195 1.8 597 3.7

1967 26.4 1 377 1.9 699 3.8

1968 33.4 1 668 2.0 792 4.2
1969 31.8 2 232 1.4 912 3.5

1970 52.2 - - 1 081 4.8

1. This includes ' acquisition of financial assets '.

SOURCE Central Bank of Ceylon, Annual report 1969, Colombo, 1970.

of Agriculture (Rs.3 million of recurrent expenditure) and the Ministry of Labour
(Rs.2 million of recurrent expenditure). A rough estimate of expenditures
of departments other than the Ministry of Education gives a total of Rs.22 million
for recurrent expenditure and Rs.3 million for capital expenditure in 1966-67.

In addition, according to thc Ministry of Education's own estimates, other
public sources of financing outside the budget contributed some Rs.20
million in 1966-67.

No significant contributions are derived from local authorities. Insofar as
foreign aid is concerned, Ceylon receives support in the form of grants. No
estimates are available of recurrent expenditure financed by aid, but according
to the Ministry of Education, it would represent some 5 per cent of the educational
budget. As for capital expenditure, up to 30 September 1967, around Rs.1,133
million were channelled to Ceylon, particularly from the United States, Australia,
New Zealand and Canada. Private sources are numerous but their share is very
small. Among general first and second levels there is still a small number of private
schools with about 6 per cent enrolment and a correspondingly small proportion
of expenditure. The voluntary sums collected annually as facility fees' do
not exceed Rs.2 million. As for capital costs, the contribution made by the
denominational schools for first and second levels may be significant, but no
systematic records are available to provide an accurate estimate. At the third
level, a few private institutions administer programmes, with fees levied from
students, but the contribution of these institutions to third level education is
estimated at approximately 5 per cent.
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II The development of first-level education

The main features of the development of first-level education can be seen by
examining the trend of enrolments, the structure and qualifications of the teaching
staff, and the cost of first-level education.

The structure and quantitative expansion
of first-level education

Until 1964, the first -level in the Ceylon educational system referred to elementary
education of nine years' duratiorrfor the 5 to 14 year age group. More specifically
grades 1k and 113 were called pre-first-level; grades 2, 3, 4 and 5 first-level; and
grades 6, 7 and 8 second level, lower stage. In 1964 the pre-first-level school
system was reduced by one year, and first-Ievel education became of eight years'
duration instead of nine. In September 1966, proposals for reform of general
and technical education were presented to parliament by the Minister of Educa-
tion and Cultural Affairs. According to the new pattern of the school system,
first-level education corresponds to grades 1 to 7 (age group 5+ to 12+), and
second-level general education to grades 8 to 12 (age group 12+ to 17+). Grade 8

.is, normally, the final grade in the first - Level, yet it is planned within the second-
level. This has been done to provide for appropriate articulation of the grade 8
' output' with diversified programmes from grade 9 onwards.1 Figure 1 gives a
schematic representation of the evolution of the first-level school system.

At present, schooling for first-Ievel pupils is provided in approximately 9,000
first-level schools distributed reasonably evenly over the island. As in many other
countries, there is a marked heterogeneity in the availability of physical plant;
even where physical plants are of a comparable type, there are significant varia-
tions in standards of education. The variations depend to some extent on rural/
urban factors and on the socio-economic level of the communities in which the
schools are located.

1. After the elections in 1970, the new government decided to consider grade 8 as belonging,
strictly speaking, to the first level.
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Age

Up to
1964

1964-66

1966-70

1970

I 5 I 6 I 7 1

1A 1B 2
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1 2
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8 1 9 I 10 I 11 I 12 I 13 I

3 4 5 7 8
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First level

Second level, lower stage .

5 6 7

-1- -1-- -T-

4 5 6 7 8

-T- -T- -T-
First level

FIGURE 1. Schematic representation offirst-leve' chool system

In line with other developing countries, f..iroiment in the first-level of general
education has increased rapidly during the last fifteen years. In 1955, 1,530,500
pupils were enrolled in grades 1 to 'is; in 1969, the corresponding number was
2,298,000. The net increase is thus approximately 50 per cent riser the period.
At the same time, the efficiency, roughly measured by the retention rate, seems
to have been improving slowly, as shown in table 6.

TABLE 6. Retention rates, 1960-65

1960 1961 1962 1963 1964 1965

Grade IA 100.0 100.0 100.0 100.0 100.0 100.0
Grade 1B 75.4 74.3 76.1 * 90.8 88.3 86.2
Grade 2 69.7 69.1 69.1 74.8 88.2 73.8
Grade 3 63.6 64.5 64.3 65.7 70.5 73.3
Grade 4 60.8 57.3 58.0 58.0 59.3 60.7
Grade 5 52.3 54.2 50.0 50.8 52.7 51.8
Grade 6 45.8 47.4 48.4 44.3 45.0 44.8
Grade 7 35.1 39.7 40.9 40.5 38.3 39.0
Grade 8 30.5 32.0 36.1 34.3 38.9 35.6

SOURCE .1. Alles, op. c1 :able 8.
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Another interesting feature of first-level enrolment is the profile of grade
intake with reference to tie official minimum admission age of 5 years.

In 1967, age-grade classifications were worked out on the basis of data given
by school census. The enrolment in grade 1 was 419,789. The official age of
enrolment is 6 years, but only 47.2 per cent of the pupils enrolled belonged to
this age group. Many pupils are below the official entry age; thus 26.3 per cent
of grade 1 enrolments are only 5 years old. In addition, because of high repetition
rates, 18 per cent of the enrolments are pupils aged 7, and 8.3 per cent are pupils
aged 8 or more. It is, therefore not surprising that the ratio of enrolments in
grade 1 to the total 6-year-old population was 126 per cent in 1967. (See table 7.)

TABLE 7. Age distribution in grade 1 in 1967

Agc Enrolment Percentage
Percentage of

corresponding age-group

5 110 768 26.3 33.0
6 198 978 47.4 59.9
7 75 447 18.0 23.0
8 and over 34 596 8.3

TOTAL 419 789 100.0 (age 6) 126.3

The first-level participation rate (or enrolment ratio) averaged 91 per cent
in 1969. It is one of the highest in Asia and has increased significantly during
the past ten years. However, it is expected to increase further'with the improve-
ment of the retention rate, as the enrolment ratio is already over 120 per cent
in grade 1.

The development of the general education system during the next decade has
been examined in a short-term plan (1966-70) and in terms of a ten-year perspective
extending to 1977. More recent projections up to 1980 are being prepared by
the Ministry of Education, taking into account school census returns, demographic
projections and socio-economic hypotheses. Two main assumptions concerning
first-level education should be noted: (1) an improvement in the distribution of
the ag, groups in grade 1, to include less and less pupils of 5, 7 and 8 years of
age and more and more of 6-year-olds, whose ratio would increase from 64.4
per cent in 1969 to 75.0 per cent in 1980; (ii) an improvement in the retention rate,
which would lead to an average in grade 8 schools of 47.4 per cent in 1980, as
against 36.8 per cent at present.'

The stricture and qualification of the teaching force

The number of teachers in the different kinds of first-level classrooms is of the
order of 65,000, a very large proportion of which is still unqualified despite

1. See Ministry of Education, Perspectives for the development of second-level general education
1970-80, Part 1I, Colombo, Division of Secondary Education, 1970.
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efforts made to improve their qualifications, especially by increasing the output
of non-specialist teacher-training colleges. There are twenty-five such colleges,
of which fifteen are for teaching through the medium of Singalese, and ten with
Tamil.

Owing to the very large number of untrained teachers and the inability of
the training colleges to meet the demand for training, the National education
commission recommended in 1965 that a new, category of ' preliminary trained
teacher ' be recognized. To qualify for recognition, an applicant must have
four credits in appropriate subjects at 0 ' level, have taught for at least one
year, taken in-service courses of fitly hours in each of the four subjects, and passed
written and practical examinations on methods of teaching them. Pupil-teachers
who qualify as preliminary trained ' are eligible to take the training college
entrance examination. Although this category of teachers has not yet been created,
students may already follow This sequence: selective examination to become a
pupil-teacher; entrance- c::aenination to, a training college; two-year training
course, and final examinations. After three years of .satisfactory service, a
second-class teacner may be promoted to the grade-trained teacher (first class).

During the perild 1963-69, the teacher staffing in the schools remained relatively
steady and the avetage pupil/teacher ratios for the first level were in the neighbour-
hood of 33 to 1 in ;953 and 1969.1

Until recently teachers received a number of allowances in addition to their
salaries. In 1969 a new system of consolidated salaries ' was introduced and
no further allowances have been granted. The distribution of the teaching force
by salary scale and level of qualification in first-level education is given in the
appendix, table 1.

The financial aspects of first-level education

Recurrent cost

It should be noted at the outset that the structure of accounts of the government
of Ceylon and the mode of budgeting as practised do not permit a direct calcula-
tion of separate recurrent costs for first- and second-Iv,e1 general education.
Nor is it possible to separate them by using internal criteria alone. Since it is
important to ascertain the individual crst of these two levels, attempts have
been made to do so on the basis of a selected number of assumptions regarding
the comparative unit cost between first and second levels by using results of
sample cost surveys and by making alternative assumptions about the teacher
salary component of recurrent cost.

According to a survey carried out during the early 1960s, the ratio of unit
recurrent cost of second-level to first-level education is about 2 to 3. Using
more recent information on the distribution of teachers by salary level and

I. See table 15.
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examining the other elements of the recurrent cost, one can estimate the ratio
as approximately 3 to 2 in 1969. It is thus possible to estimate their recurrent
cost for each level separately (see appendix, table 2).

Table 8 shows that from 1963 to 1966 recurrent expenditure on first-level
education decreased slightly from Rs.217.8 million to Rs.210.8 million.

TABLE 8. Expenditure on, and cost per pupil of first-level education (grades 1-8 government
schools only)

Year
Cost per pupil Enrolment Expenditure

(rupees) (thousands) (millions of rupees)

1963 106,1 2 052.5 217.8
1966 102.8 2 050.6 210.8
1968 103.1 2 142.9 220.9
1969 102.8 2172.6 223.3

sotrace IIEP estimates.

From 1963 to 1969, the recurrent expenditure 1.emained almost stagnant
(with only a 6 per cent increase over the period). Such a bend can easily be
explained by examining the trend of enrolments and of the unit cost. From 1963
to 1967 there was a decrease in enrolment because of the reduction of the pre-first-
level, school system from two years to one. Simultaneously, there was a slight
decrease in unit cost. Since 1967, enrolment has been increasing very slightly,
whilst cost per pupil has been decreasing slowly.

TABLE 9. Indices of unit cost and enrolment in first-level education

Year Unit cost Enrolment Year Unit cost . Enrolment

1963 100.0 100.0 1968 97.2 104.4
1966 96.6 100.2 1969 96.9 105.8

The evolution of the cost per pupil is parallel with that of teachers' salaries,
since the latter constituted about 85 per cent of the total recurrent cost in both
first and second levels in 1969.

Capital cost

With regard to capital cost, three items are normally distinguished in the so-called
' module ' system which is followed by those responsible for school building:
land; classrooms; other rooms. A school with six classrooms and 240 pupils costs
Rs. 54,000, distributed as follows: land, Rs. 2,500; classrooms, Rs. 24,000; other
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rooms, Rs. 27,500. Thus the cost per pupil-place averaged Rs. 225 in 1964-65.
More recent information gives an average cost of Rs. 280 (1969-70).

The financing of first-level education

Pupils in the first-level in Ceylon receive free education ', i.e. they do not pay
tuition fees. While a minimum midday meal is provided, books and other supple-
mentary items are not available free of charge.' A very small percentage of
pupils receive bursaries which partially cover such needs, and a further small
percentage of needy children obtain assistance by way of grants, The total
amount of fees collected ticAs not exceed Rs. 2 million, which are used mainly
for sports and other co-curricu'um activities. The contribution of local authorities
is negligible. Some suggestions for a more active role by local communities
have been made from time to time, but so far no appropriate legislative machinery
has been set up.

For all practical purposes, government revenue has been the sole source of
educational finance (funds voted by parliament for the specific purpose of educa-
tion in the annual Appropriation act).

In addition to government schools, there are three categories of first-level
schools: private non-fee levying ', ' private fee-levying ' and ' estate schools '.
But altogether these schools play a very minor role in terms of enrolment (5 per
cent of the total) and in terms of raising non-government funds to education.
For the sake of simplicity, we will not make separate estimates for these schools
in the enrolment and cost projections made in Parts III and IV of the _present
study.

1. A few free textbooks in the ewe subjects are given to needy children; in 1969-70 the amount
spent on this was Rs. 250,000.
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III The impact of demographic growth
on the development of education
during the next two decades

We shall now describe step by step the methods followed and the assumptions
underlying the long-term projections of the development of first-level and teacher-
training education up to 1979 and 1989.

It may be argued that it would perhaps have been more satisfactory not to
make new projections for both 1979 and 1989, but simply limit the study to
discussing the available 1977 projections of the Ministry of Education prepared in
1969 and in 1970 1 and to exploring the horizon in 1989. But such an approach
can be misleading insofar as the work of the ministry is in fact a forecasting study,
whereas this report is a simulation exercise. We shall thus refer to the Ministry
of Education projections as a basic frame for assessing the validity of our assump-
tions, without however using these projections themselves in the sequel.

The 1965 report of the Unesco Regional Advisory Team for Educational
Planning in Asia, Long-term projections for education in Ceylon .71cludes projec-
tions up to 1981. Yet it cannot replace our 1979 projections for tl .e same reasons.

With regard to the method followed, three steps can be diblinguished:.
I. Assessment of the demographic expansion under alternative hypotheses

of fertility rates;
2. Projection of first-level school enrolments;

3. Teacher requirements and teacher-training needs.

Each step will be described separately.

Ceylon population projection

We have used in this study the three population projections made by the Ministry
of Planning and Economic Affairs, Colombo.2 These projections are based

I. Ministry of Education, Perspectives for the development of second-level general education
1970-80, Colombo, Part I, 1969, (Mimeo); Part II, 1970, (Mimeo).

2. S. Selnaratnam, N. Wright and G. Jones, Population projections for Ceylon, 1968-98, Colombo,
Ministry of Planning and Economic Affairs, 1970.
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on the same assumption of a slowly declining mortality rate, and on three sets
of assumptions regarding the future behaviour of fertility: constant fertility;
slow fertility decline; rapid fertility decline.

Taking into account the age specific fertility rates and their change according
to the previous assumptions and taking into account the change in the distribution
by age of child - bearing women, the crude birth rate by quinquennium has been
estimated as shown in table 10. Similarly, the crude death rate by quinquennium
is estimated in table 11.

TAELE 10. Average crude birth rate:.

V..-"

Assumption I
Rapidly declining

fertility
(Low assumption)

Assumption II
Slowly declining

fertility
(Medium assumption)

Assumption ill
Constant fertility

(High assumption)

1968-73 29.4 31.3 32.2
1973-78 25.3 30.2 33.0
1978-83 22.8 29.1 33.4
1983-88 21.4 27.5 33.1
1988-93 20.9 25.5 32.3
1993-98 20.4 23.9 31.8

SOURCE Selnaratnam, Wright and Jones, op. cit.

MLLE II. Average crude death rates

Years

Assumption I Assumption II
Rapidly declining Slowly declining

fertility fertility
(Low assumption) (Medium assumption)

Assumption III
Constant fertility

(High assumption)

1968-73 7.0 7.0 7.1
1973-78 6.6 6.7 6.8
1978-83 6.4 6.5 6.5
1983-88 6.4 6.3 6.2
1988-93 6.7 6.4 6.3
1993-98 7.1 6.6 6.4

SOURCE Selnaratnam, Wright and ]ones, op. cit.

It is to be noted that in the constant fertility assumption, the birth rates increase
slightly .during the first decade of the projections because of an increase in the
proportion of females in the main productive ages, but by 1993-98 the birth rate
is slightly below the 1968-73 1:,vel. It is also to bf: noted that the death rate of
the low projection in 1993-98 will exceed the average rate for 1968-73 in spite
of the declining mortality assumption. This is explained by the ageing of the
population.
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Ceylon

The total population of Ceylon in 1978 would vary from 14.7 million on the
low assumption to 15.4 million on the high assumption, a difference of 0.7 million.
In 1988, the result is more striking, since the total population of Ceylon would
be 17.7 per cent or 3.1 million higher in assumption III than in assumption I.

Let us examine more closely the age-groups which correspond, broadly speaking,
to first-level education, namely 5-9 and 10-14. On the low assumption, the popu-
lation of each of the 5-9 age group would increase until the end of the 1970s,
and decrease thereafter until 1988, while the 10-14 age group population will
keep :vowing up to the mid-1980s and decline thereafter. Thus the first-level
enrolment would increase at a very moderate rate, and it can be anticipated that
the cost of first-level schooling would not change significantly in the long run.

If one considers the medium assumption, the groups aged 5-9 and 10-14 would
grow uniformly until 1988, then start to decline. The pupils belonging to the
two age groups will number about 4.45 million in 1988, as against 3.3 million
on the low fertility assumption. The total first -ievem enrolment and relevant costs
can thus be expected to be significantly higher if the enrolment ratio is to remain
the same.

Lastly, the high assumption emphasizes further the potential implications of
the demographic factor. In 1978, there would be 3.6 million children belonging
to the age groups 5-9 and 10-14; whereas in the low assumption the population
of this age group is less than 3.4 million. In 1988, there will be :',out 4.9 million
children, as compared with about 4.25 million on the medium assumption.

Let us examine the consequences of these demographic patterns on the develop-
ment of the first-level school system.

First-level school enrolments

The projection of first-level school enrolments was based upon hypotheses
regarding school admission rates and retention rates.

Retention rates

In order to estimate the retention rates in the first level for 1979 and 1989, we
extrapolated the official projection figures of the Ministry of Education and
used them as a basis to ensure consistency with the government policy of endeav-
ouring to improve first-level schooling.

According to. table 13 the retention rates are to increase over the period 1969-79;
a similar pattern is assumed up to 1989. It is interesting to note that the evolution
between 1969 and 1979 is rather erratic, i.e. for some grades the apparent reten-
tion rate increases, for others it decreases. The origin of these divergent trends
can be found in the reduction of the pre-first-level schools from two grades to
one, whereby two groups of pupils have been put together in 1966. Thus the
apparent retention rate changed very considerably for each of the seven grades

95



12
0

10
0

11
0

60 40 20 0

1i
.4

G
ra

de
 I

1B

I
I

I
I

I
1

19
66

19
69

19
73

12
0

lo
o 80 60 40 20 0

12
0

10
0 80 60

1
20 0

G
r
a
d
e
 
5

G
nd

c 
2

I
1

i
I

19
66

19
69

1
I

I

19
66

19
69

,

10
0

80 60 20 0

19
73

12
0

12
0

G
ra

de
 3

G
ra

de
 4

lo
o

10
0

80
80

60
60

40
40

20
20

0
1

I
I

0
19

66
19

69

G
la

de
 6

19
73

19
66

F
IG

U
R

E
2.

A
p7

:a
re

nt
 r

et
en

tio
n 

ra
te

s 
by

 g
ra

de
s,

 1
96

5-
75

12
0

10
0

80 60 20 0

19
73

19
66

19
69

G
ra

dc
7

1
1

19
69

19
73

19
66

19
69

19
73

19
75



Ceylon

during the years 1966-75. After a preliminary increase, the apparent retention
rate decreased over a period of' two years, so that the effect of the ' bulge' is
absorbed. Afterwards, some improvement in the retention rates is expected.
This is well illustrated in figure 2.

For the period from 1979 to 19" we have assumed a steady improvement
in the rates, as shown in table 13.

.TABLE 13. Retention rates, 1969-89

1969 1979 1989

Grade 1 100.0 100.0 100.0
Grade 2 88.1 95.5 97.7
Grade 3 72.1 90.3 95.5
Grade 4 79.5 78.5 83.5
Grade 5 79.9 71.2 74.0
Grade 6 61.1 64.0 66.1
Grade 7 41.2 53.5 60.8
Grade 8 36.8 52.2 54.2

SOURCE 1969: Estimates or the Ministry of Education. Sce Perspectives for the development of second-level
general education, 1970-80, OP. cit. (Par. 11, pp. 53-54)
1979 and 1989: IIEP projection.

School admission rates and enrolments for the first-level

Following the policy of the Ministry of Education, it is considered highly desirable
to eliminate the present age disparity between the pupils enrolled in grade 1;
some are 5 years-old, others 6 years-old, and a large proportion of pupils are 7,
8 or even older.

In the report of the planning committee on education, health, housing End
manpower (1962), the participation rates in grade 1 are assumed to be increasing
for 5 and 6-year-old pupils and decreasing for older pupils, so that a less uneven
age distribution of grade 1 enrolments may be expected.

We have followed these recommendations in our assumptions on admission
rate:, In 1969, the enrolment ratio in grade 1 for the 6-year-old group was 129.2.
The Mh:;stry of Education in its latest estimates (February 1970) assumed that,
in 1979, the ratio will be 121.8. We have further assumed that the ratio will
decrease to 114.4 in 1989. Such an assumption corresponds in effect to an accel -
ration of the concentration of grade 1 enrolments around the age of 6, which is
in line with government policy and also to a reduction of repetition in grade 1.
Using the admission rates (121.8 and 114.4) and the retention rates, it is ,Jossible
to relate the enrolment in grade 1 to the enrolment in grades i to 8. Table 14
summarizes the results. It illustrates very clearly the impact of the population
growth on first-level school enrolments.
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Population growth and costs of education in developing countries

On the low assumption, the school enrolment will be approximately at the
same level during the next two decades. It is even slightly higher in 1979 than
in 1989. This can have direct consequences on cost and quality improvement of the
education system insofar as the cost is not likely to grow at a high rate, which
gives the Ministry of Education the opportunity of improving teacher qualifica-
tions and the quality of the system.

On the medium assumption, the increase in enrolment is significant with approxi-
mately 450,000 pupils in each decade. On assumption III, as expected, the growth
in enrolment is even higher with about 600,000 pupils for the period 1969-79 and
more than 860,000 for the following decade. If one compares first-level enrolment
for the three assumptions, the ratios are 1 to 1.08 and 1.13 in 1979 and I to 1.29

-and 1.52 in 1989.

TABLE 14. Population and first-level enrolments

Assumption I Assumption 11 Assumption III

1979 1989 1979 1989 1979 1989

Population aged 6 347.1 333.13 387.2 458.5 409.3 557.31
Enrolment grade 1 422.8 381.10 471.60 524,5 498.83 637.56

Admission index over
10 years 97.7 90.13 109.0 111.2 115.2 127.9

Multiplier B' 6.10 6.53 5.90 6.13 5.81 5.90
First-level enrolment. 2 579.00 2 489.00 2 782.00 3 215.00 2 896.00 3 761.00

Effect of population on
enrolment 100 100 107.9 129.2 112.3 151.1

1. Sec page 288-9.
SOURCE 11EP projection.

Does this mean that the enrolment ratio will be higher with higher enrolment ?
The answer is no, since, as we have seen previously, the schoc -:Ige population
increases at diverse speed. In fact, the effect of population growth on first-level
enrolment has no bearing whatsoever on the enrolment ratio.

Teacher requirements

The present situation

The pupil/teacher ratio statistics are not available separately for the first and
second levels. One way of estimating the ratios for first- and second-level schools
separately is to make reasonable assumptions re ording the qualifications of
teachers at each of the two levels.
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Population growth and costs of education in developing countries

Table 15 shows the situation in 1963 and 1969. Graduate teachers as well
as a certain proportion of the trained non-graduates teach in second-level schools;
the other categories are employed in first-level schools. In 1963, the total number
of teachers in that level is assumed to be 63,115 or 77.8 per cent of the total
teaching force. The pupil/teacher ratio was 32.5 to 1 in the first-level and 13.2
to 1 in the second.

In 1969, according to the data available, the total number of first-level teachers
amounted to 65,420 and second-level teachers numbered 20,666. On the whole,
the pupil/teacher ratio stagnated in the first level, with an average of 33.2. In
the second level, however, the increase in the average pupil/teacher ratio from
13.2 to 15.6 in 1969 can be interpreted in a sense as an improvement in the utiliza-
tion of the teaching force.

With regard to the distribution of teachers by qualification, a comparison
between 1963 and 1969 shows a significant improvement. It is notable that
the proportion of graduates increased from below 6 per cent in 1963 to over 9
per cent In 1969. Similarly, the proportion of trained teachers in the first- and
second-levels increased from 33.9 per cent to 45.0 per cent, owing mainly to an
increase of enrolment in the teacher-training colleges ovet the period (from around
5,000 to about 6,000).

The assumptions

For the purpose of making the computation, we shall assume a slight improve-
ment in the average pupil/teacher ratio during the coming two decades, namely,
an average in the first-level of 30 to 1 in 1979 and 28 to 1 in 1989. These assump-
tions are valid for two main reasons.

Firstly, the Ministry of Education defined very clearly its aim of improvit.. the
level of qualification of the teaching force and of employing a larger proportion
of teachers having received some sort of training. This would explain the trend
observed during the past six years, but complete fulfilment of such policy will,
in the long run, require a slight decrease in the pupil/teacher ratio.

TABLE 16. Average number of pupils per teacher in first-level education, 1967

Country Pupils per teacher Country Pupils per teacher

Afghanistan (1965) 54 Iran 32
Burma 55 Japan 27
Cambodia 50 Korea 60
Ceylon 1 33 Laos 35
India 52 Thailand 34
Indonesia 45 Viet-Nam 58

1. 11EP estimate.

SOURCE Unesco Regional Office for Education in Asia, Progress of Education in the Asian Region: a studs:kat
review, Bangkok, 1969.
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Secondly, when the pupil/teacher ratio in Ceylon is compared with the ratios
of other Asian countries, it can be seen that it is at the lower end of the scale.
(See table 16.) It would be reasonable to assume a slight decrease in the ratio,
enabling Ceylon to maintain her position at the lower end of the table with Iran,
Japan and Thailand.

It should be noted that the Unesco long-term projections for education in
Ceylon assumed an average pupil/teacher ratio of 29 to I in 1976 and 27 to 1
in 1981, on the basis of a compounded average for the first- and second-level,
h:Ince our assumption of a moderate decrease.

On these assumptions (pupil/teacher ratio equalling 30 and 28), the estimated
teacher stock will be as shown in table 17 on three different demographic hypo-
theses for 1978, 1979, 1988 and 1989.

TABLE 17. Str,:,K of teachers

Assumption I Assumption II Assumption 111

1978 1 86 680 91 110 93 500
1)79 86 000 92 740 96 600
1988 2 88 620 113 360 130 780
1989 2 88 900 114 820 134 320

I. Pupil teacher = 30:1
2. Pupil/teacher = 28:1

This table shows wide variations in the evolution of the teacher stock from
one assumption to another. Under assumption I, a decrease will occur from the
1970s until the early 1980s, followed by an increase in the teacher stock to 88,900
in 1989. This is due to a combined effect of demographic factors and staffing
conditions. Under assumptions II and III, on the other hand, a steady increase
in the stock of teachers will occur until 1989. In addition, the stock of teachers
is significantly different for each of the assumptions. By 1989, the ratio will
probably be as high as 1.5 to 1 if one compares assumptions III and I.

Teacher requirements

The total requirement for teachers for the years 1979 and 1989 can be estimated
on the basis of the replacement of teacher wastage and of the changes which
will occur in the estimated stock between 1978 and 1979 for the first decade,
and between 1988 and 1989 for the second decade. (See table 18.)

On the basis of the crude data available, the wastage is assumed to be 1 per
cent per annum for teachers without certificates, 4 per cent per annum for untrained
teachers, and above 3 per cent per annum for trained teachers. Because of the
trend in the distribution of teachers by categories and the fact that the avorage
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age of the teaching force will increase, we shall assume an average wastage rate
of 4 per cent per annum. 1

Thus the order of magnitude of the requirement 2 for replacement is given
in table 18 which also includes the net requirements.

TABLE 18. Teacher requirements

1979 1989

Replacement Change Total net Replacement Change Total net

Assumption I 3 460 -- 450 3 010 3 545 1- 280 3 825

Assumption II 3 645 +1630 5 275 4 535 +1 460 5 995

Assumption III 3 740 +3 100 6 840 5 230 +3 540 8 770

It is interesting to note that, in 1979, the annual demand for teachers is likely
to vary from 3,010 to approximately 6,840, or from one to two, depending upon
the demographic assumption. This means that the need for teacher training
will, at one extreme, require to increase very nightly the present capacity of the
teacher-training system, while, at the other extreme, a particularly high annual
requirement should be foreseen for the 1970s and the beginning of the 1980s. These
requirements should be met, otherwise the policy of improvement in qualification
for the teaching force will have to be postponed until the end of the 1980s.

Apart from the net requirements, the characteristics of the teaching force
will also differ greatly. This can be seen by analysing the composition of the
teacher stock by qualification for each assumption.

Teacher qualifications and staffing formulae

Two hypotheses were put forward regarding the increase in capacity of produc-
tion of the teacher-training system: A and B.

TEACHER-TRAINING HYPOTHESIS A

One pattern* of output of trained teachers (from non-specialist colleges) employed
in first-level education is shown in table 19. In 1979 and 1989, the stock employed
will amount to 34,036 and 60,060 respectively.

We assume, in the absence of any data, that the proportion of other qualified
teachers will slightly decrease over the period. In 1969 they were 26.8 per cent
(17,519 out of 65,423) of other qualified teachers '; in 1979, they will be only
20 per cent.

1. The Unesco long-term projection used the same average rate of 4 per cent.
2. Assuming no change will occur in the distributiori of teachers by qualification.
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1979 1989

Amnia !Inn t As umption It Ass mission III Assumption I As nmption II Assumption III

Willow
certificates

Other
certificates

Trained

Ceylon

FIGURE 3. Distribution of teachers by qualification on the assumption of a moderate rise in output

TABLE 19. Projection formulae for trained non-specialist teachers

Year
First -level

recruitment Stock Wastage Available

1969 ...,
1 410 22 145 886 22 669

197J 1 440 22 669 907 23 202
1971 1 280 23 202 928 23 554
1972 1 590 23 554 942 24 202
1973 2 000 24 202 968 25 234
1974 2 500 25 234 1 009 26 725
1975 2 700 26 725 1 069 28 356
1976 2 900 28 356 1 134 30 122
1977 3 100 30 122 1 205 32 017
1978 3 300 32 017 1 281 34 036
1979 3 500 34 036 1 361 36 175
1980 3 700 36 175 1 447 38 428
1981 3 900 38 428 1 537 40 791
1982 4 100 40 791 1 632 43 259
1983 4 300 43 259 1 730 45 829
1984 4 500 45 829 1 833 48 496
1985 4 700 48 496 1 940 51 256
1986 4 900 51 256 2 050 54 106
1987 5 100 54 106 2 164 57 042
1988 5 300 57 042 2 282 60 060
1989 5 500 60 060 2 402 63 158

sot.racc IIEP projection.
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TABLE 20. Distribution of teachers by qualification given the hypothesis A of rise in output
and B of equi-distribution

Assumption I Assumption II Assumption III

Amount Percentage Amount Percentage Amount Percentage

Hypothesis A
1979

Trained
Non-specialists 34 036 34 036 34 036
Specialists and

graduates 17 564 17 564 17 564
Sub-total 51 600 60.0 51 600 55.6 51 600 53.4

Other certificates 17 200 20.0 18 550 20.0 19 320 20.0
Without certificates 17 200 20.0 22 590 24.4 25 680 26.6

TOTAL 86 000 100.0 92 740 100.0 96 600 100.0

1989

Trained
Non-specialists 60 060 60 060 60 060
Specialists and

graduates - - -
Sub-total 60 060 67.5 60 060 52.3 60 060 44.7

Other certificates 17 780 20.0 22 960 20.0 26 860 20.0
Without certificates 11 060 12.5 31 800 27.7 47 400 35.3

TOTAL 88 900 100.0 114 820 100.0 134 320 100.0

Assumption I Assumption II Assumption III

Amount Percentage Amount Percentage Amount Percentage

Hypothesis B
1979

Trained
As 1979 above

Non-specialists 55 650 37 960
Specialists and

graduates
Sub-total 55 650 60.0 57 960 60.0

Other certificates 18 545 20.0 19 320 20.0
Without certificates 18 545 20.0 19 320 20.0

TOTAL 92 740 100.0 96 600 100.0

1989 As 1989 above

Trained
Non-specialists 77 500 90 670
Specialists and

graduates - -
Sub-total 77 500 67.5 90 670 67.5

Other certificates 22 970 20.0 26 860 20.0
Without certificates 14 350 12.5 16 790 12.5

TOTAL 114 820 100.0 134 320 100.0

SOURCE NEP projection.
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The distribution of teachers shown in table 20 is based on these assumptions;
and the real impact of demographic growth on the quality of staffing appears
clearly.

With hypothesis A regarding the rise in the output of the teacher-training
system, the quality of the staff will improve significantly under assumption I,
since the percentage of qualified teachers will reach 87.5 per cent in 1989, as
against 80 per cent in 1979 and 65.8 per cent in 1969. Under assumption
there is a smaller improvement in the distribution of qualified teachers by 1989,
the total proportion will have increased from 65.8 per "ent in 1969, to 75.6 per
cent in 1979 and 72.3 per cent in 1989. Under assumption III, the picture deterior-
ates, the percentage of qualified teachers becoming lower in 1989 than in 1969
(64.7 per cent, as against 65.8 per cent), unless there is a significant increase in
the output of the teacher-training system. (See figure 3.)

TEACHER - TRAINING HYPOTHESIS B

A more likely assumption is, therefore, that the pattern of projection of the
teacher-training system-asgiven in table 20 is consistent only with assumption
i.e. that hypothesis A on teacher-training enrolments is accepted only if the
demographic increase is moderate.

For assumptions II and III, there should be sharper increases in the output of
teacher-training colleges to help maintain the same distribution of qualifications
in teachers as in assumption I, i.e. 60 per cent, 20 per cent and 20 per cent for the
three categories in 1979, and 67.5 per cent, 20.0 per cent and 12.5 per cent in 1989.
This hypothesis, assuming equal distribution of teachers between the hree cate-
gories under assumptions I, II and III is called the equi-distribution ' hypo-
thesis.

Obviously to maintain this staffing formula, the stock of trained teachers will
have to be increased significantly under assumptions II and III. In 1979 it should
be 57,960 under assumption III, and in 1989 it should number 90,670. This would
be a substantial increase requiring a corresponding expansion of the teacher-
training system.
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IV The impact of demographic growth on
the cost of education during the next
two decades

After having examined the impact of demographic growth on first-level school
enrolment and teacher training, we shall now go on to discuss the cost and
provide separate estimates for first-level schooling and for teacher training.

Cost of first-level education

Recurrent cost

On account of its major share in the
merits separate analysis.

TEACHER SALARY COST

recurrent budget, the teacher salarry cost

In order to estimate the future salary cost, it is necessary to study the probable
trends of teacher categories in salary terms. (There are ten categories of teachers
and four categories of headmasters.) The only way to make an accurate estimate of
the incremental rise over a ten or twenty-year period would be to add the annual
intake of teachers to the total existing teaching force, deduct the wastage, and
calculate the salary cost for each category of teachers.

However, in spite of its obvious validity, this approach has not been used in
our estimates for two reasons. Firstly, it is unlikely that the present salary structure
of teachers will remain unchanged in the course of the next ten or twenty years.
The work of the Salaries and Codes Commission, resulting in the ' consolidated
salary system ', will tend to unify the salary scaling system by introducing broader
categories. This means that, in the long run, there will perhaps be only two
or three categories of first-level teachers. Secondly, for practical reasons, it is
impossible to estimate the present distribution of the teaching force by position
on the salary scale.

For these reasons, we have used a rather crude approach for estimating the
salary cost which, in spite of its lack of precision, is more appropriate for the
purpose of making a sensitivity analysis. By comparing the teacher salary budget
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for first-level education with the distribution of teachers between the various
categories, we found that, on average, these teachers are at the lower end of
the scale. In the light of the changing intake into the teaching force and of the
rate of wastage, it was reasonable to assume that the average salary for each
category of teachers will be equal to the median position on the scale in 1979
and 1989. We have reduced the fourteen existing categories to three categories:
' trained *, which includes headmasters and the assistant teachers, other certi-
ficates ', which includes the ' teacher's certificate ', ' service certificate ' and
the senior school certificate ', and the remaining categories known as untrained '.
We estimated the average salary for each of these three categories. Taking into
account the distribution of teachers by category under the various assumptions,
total teachers' salary cost can be estimated. Adjustments are then introduced to
take into account the salary increase in real terms due to the evolution of the
real gross domestic product per worker over the period. The results are shown
in table 21.

TABLE 21. Teachers' salary cost, including pensions (millions of rupees)

Year

Hypothesis A Hypothesis B

Assumption I Assumption II Assumption IfI Assumption it Assumption Ill

Unadjusted

1979 289.4 307.4 317.6 312.1 325.1
1989 307.0 376.0 428.0 396.4 463.7

Adjusted ( high)

1979 353.9 375.9 388.5 381.7 397.5
1989 488.1 591.3 669.1 623.4 725.1

Adjusted ( low)

1979 321.8 341.8 353.2 347.0 361.5
1989 403.1 488.4 552.6 514.8 598.8

SOURCE IMP projection

The results are most signiLnt: without taking into account salary adjustments
reflecting the evolution of productivity, it is Qlear that the teachers' salary cost
is likely to vary considerably depending upon the demographic assumption
chosen. In 1979, the budget should be 10 per cent highekunder assumption III
than under assumption I. For 1989, the difference is obviously larger: i.e. 39 per
cent more money will be needed. Although, as has been said above, the average
qualification of the teaching force will bz lower under assumption III than under
assumption I.

If, however, the government intends to maintain the present pattern of
improving the qualification of the teaching force, the budgetary impact of alter-
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native hypotheses becomes even greater, with a rise of about 13 per cent in 1979
and more than 50 per cent in 1989.

Other recurrent cost

According to the IIEP estimates, in 1969, other recurrent costs for first-level
education amounted to about Rs.25 million, of which 38.5 per cent were adminis-
tration costs and 40.5 per cent pupil welfare costs, and the rest for miscellaneous
costs including debt services, facilities and maintenance.

The average unit cost per pupil was about Rs.10. We have assumed that
other recurrent costs for administrative services, equipment and maintenance
will average in real terms Rs.20 in 1979 and in 1989. This is consistent with
the estimates made by the Ministry of Education in Perspectives for the develop-
ment of second-level general education in February 1969, and with the more
recent projections of February 1970.1 Taking into account in addition canteen
services cost, the othet recurrent costs can be estimated as shown in tabl 22.

TABLE 22. Other recurrent costs (thousands of rupees)

Assumption I Assumption II Assumption 111

1979 103 160 r III 280 115 840
1989 99 560 128 600 150440

Capital cost of first-level education

The cost of the increase in enrolment should be computed separately from the
cost of replacement of buildings. Table 23 gives the requirements in terms of
number of pupil places. It is interesting to note that, under assumption III,
the net requirements will be over twice that under assumption II.

TABLE 23. Increase in enrolment

Assumption I Assumption II Assumption III

1978/79
1988/89

15 000
+ 8 000

+49000
+41000

+91 000
+99 000

NET REQUIREMENT FOR REPLACEMENT OF BUILDINGS

In theory, one should examine the existing school facilities by age and type,
in order to assess the replacement need; unfortunately no data is available for
this purpose. Therefore, the life duration of the school building has been estimated

1. Op. cit., see page 92.
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arbitrarily at an average of thirty years. Thus the stock of pupil places required
in 1979 and 1989 is considered to be equal to the increase in enrolment in 1949
and 1959. Referring back to the enrolment statistics, the figure is 58,180 for
1979 and 111,700 for 1989.

ESTIMATING CAPITAL COST

Using the capital cost figures given in Part the average capital cost per place
is estimated at Rs.280. Thus the total capital cost is calculated as shown in
table 24.

It should be noted that the demographic growth assumption has little effect
on the capital cost for the horizon years 1979 and 1989, as the capital replacement
cost depends to some extent on the past evolution of the total amount of school
facilities. The other main factor which determines the level of capital cost in
1979 and 1989 is basically the net expected increase or decrease in enrolment
between 1978 and 1979 on the one hand and 1988 to 1989 on the other.

TABLE 24. Capital cost of first-level schools (thousands of pupil places, millions of rupees)

Assumption I Assumption II Assumption lI1

Year Pupil places Amount Pupil places Amount Pupil place. Amount Replacement

1979 43 180 12.1 107 180 30.0 149 180 41.7 16.3

1989 119 700 33.5 152 700 42.8 210 700 59.0 31.3

SOURCE IIEP projection.

Cost of teacher training

Unit cost of teacher-training colleges : past and future trends

Appendix, table 3 shows the evolution of recurrent costs of non-specialist teacher-
training colleges during the period 1965-70. Using the college enrolment, one can
estimate the unit cost by type of expenditure as in table 25.

TABLE 25. Unit costs of teacher-training colleges (in rupees)

1965 1967 1968 1969

Salary unit cost 406 447 607 618
Stipend 1 920 1 920 1 920 1 920
Other costs 81 102 205 427
Total recurrent (unit costs) 2 407 2 469 2 752 2 965

1. See page 90-91.
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The estimates of future unit costs, i.e. in 1979 and 1989, are made separately
for each item. Salaries will vary according to GDP per person of working age.
The stipend is assumed to remain constant. Other recurrent unit costs are
assumed to average 15 per cent of the total recurrent cost. fable 26 gives the
projection.

TABLE 26. Total recurrent unit cost of teacher-training colleges (in rupees)

1989

1979 Assumption 1 Assumption II Assumption III

Hypothesis A 3 148 3 415 3 402 3 395
Hypothesis B 3 067 3 211 3 203 3 197

Recurrent cost of non-specialist teacher-training colleges

In order to obtain the total recurrent cost of non-specialisf teacher-training
colleges, we need to estimate their enrolment in 1979 and 1989. We have assumed
that no wastage will occur and that the enrolment of 1979 and 1989 will be equal
to the number graduating in the three following years, namely, 11,700 in 1979
and 17,700 in 1989, in the case of moderate expansion of teacher-training output.
In the equi-distribution case, the enrolment should be 12,640 in 1979 and 22,830
in 1989 under assumption H and 13,140 in 1979 and 26,730 in 1989 under assump-
tion III. Thus, the total recurrent cost of teacher training will var., from Rs.35.8
million on hypothesis A in 1979 to Rs.60.4 million on hypothesis B in 1989
(assumption I). In the equi-distribution hypothesis, the total current cost would
vary from Rs.35.8 million to Rs.41.3 million in 1979, and from Rs.56.8 million
to Rs.90.7 million in 1989.
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Conclusion

Comparing recurrent costs and GDP

One way of assessing the effort necessary to reach the 1979 and 1989 targets
is to express it as a proportion of GDP.

In 1968, the total gross domestic product at current market prices was estimated
at Rs.11,770 million, and the share of first-level education and teacher-training
expenditures represented 1.89 per cent.' In order to follow the increase of this
share in the future, it is necessary to estimate the growth rate of total GDP,
the growth rate of GDP per head of the working-age population, and to assess
the possible effect of the latter on the level of teachers' salaries and other costs.

Two assumptions are made: a high assumption with a growth rate of GDP
equal to 5 per cent per annum; a low assumption with a growth rate of 4 per cent.
(The rate chosen in the 1966-67 projection of the Ministry of Planning was 4.5
per cent.) In both cases, the rate of growth of teachers' salaries is assumed to
be equal to the rate of growth of GDP per head of the working-age population.
The share of GDP devoted to first-level education and teachcr training can
be estimated as shown in table 27.

A comparison between 1969 and the horizon years might at first sight appear
surprising. The percentage of GDP devoted to first-let ! education and teacher
training will increase until 1979, and decrease thereafter until 1989, except for
assumption III. This is partly due to the trend of enrolments. However, when
analysing the assumptions in more detail, one finds that their effect on cost
expressed as a percentage of GDP is somewhat compensatory. For example,
the higher the growth rate of population the lower the rate of increase of salaries
in real terms 2 which will be reflected by a correspondingly lower cost in terms
of the percentage of GDP. In addition, as enrolment in the first level does not
increase under assumption I, and the unit cost is expanding at a lower rate than

I. Rs.223.3 million, excluding capital expenditure.
2. Because of an assumption that teacher salaries will increase at the same rate as the GDP

per person of working age.
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GDP per worker, it is not surprising to iind a decrease in the percentage of GDP
going to first-level education and teac.ier training from 1979 to 1989.

Another striking point prises when one compares the various percentages
under assumption II. They are all equivalent, ranging from 2.49 to 2.80. Again,
this can be explained by the fact that, while the school population will increase
steadily over the period, the alternative hypotheses concerniii' the staffing
formulae and the rate of growth of GDP per worker lead to compensatory effects.

The most interesting comparisons observed here are those between the three
demographic assumptions for each horizon year.

High economic growth assumption

Either no measures will be taken to maintain a reasonable pattern of distribution
of teachers by qualification (hypothesis A), in which case the percentage of
GDP required for first-level education will vary from 2.57 per cent to 2.82 per cent
in 1979, and from 2.07 per cent to 2.81 per cent in 1989. Alternatively, minimum
efforts will be made to maintain such a pattern of distribution, in which case
the proportion of GDP devoted to education should be increased up to about
2.89 per cent in 1979 and even 3.09 per cent in 1989. When compared with the
figures under assumption I (2.57 in 1979 and 2.07 in 1989), it is clear that demo-
graphic expansion will increase the share of GDP for first-Ievel schools and
teacher training by as much as 50 per cent in 1989.

Low economic growth assumption

The results here are similar to the preceding ones. Depending upon the growth
of GDP, the school budget can vary in the ratio of 1 to 1.11 in 1979, and 1 to 1.49
in 1989. Or, to put it differently, the difference between the minimum cost
assumption and the maximum cost assumption is Rs.57 million in 1979 and as
much as Rs.216 million in 1989. This last figure is higher than the total actual
budget of first-level education and teacher training in 1969. In terms of per-
centage of GDP, the difference is over 1 per cent ! In short, if the population of
Ceylon continues to evolve according to assumption III until 1989, the enrolment
will be as high as 3,761,000 pupils (or 1,272,000 more than under assumption I),
and will cost Rs.835 million (or 276 million more than under assumption I),
which represents 3.23 per cent of GDP (or 1.07 per cent of GDP more than
under assumption I).

On the whole, it can be said that the higher the rate of growth of GDP the
easier it is to finance the expansion of the education system; this appears clearly
from table 27. With a 4 per cent rate of growth, nearly 3 per cent of GDP will
be required to finance first-level education in 1989 under the extreme demographic
assumption.
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Population growth and costs of education in developing countries

TABLE 1. Non-university graduate teachers teaching in elementary classes (i.e. gradds 1-7;
age group 5-11 years) in all schools 1 with their salary scales as at 31 December 1969

Category Salary scale
(rupees) 2

Number

0. Headmasters/headmistresses Several 5 426
(Min: 3 180 Max: 6024)

1. Assistant teachers:

(a) General trained: 1st class 1 272 3 000 21 200 1
(3 360 5 592)

(b) General trained: 2nd class 1 056 1 700
(3 090 3 450)

2. (a) Teachers' certificate: 1st class 1 050 1 512
(3 060 3 720)

(b) Teachers' certificate: 2nd class 864 1 008 13 640
(2 820 3 060)

(c) Teachers' certificate: 3rd class 768 823
(2 640 2 748)

3. Service certificate 768 1 410 156
(2 640 3 450)

4. Uncertificated 768 Fixed 15 722
(2 424 3 126)

5. Senior school certificate (English) 804 876 733
(2 694 2 856)

6. Senior school certificate (Science) 864 928 189
(2 890 3 060)

7. Pupil teachers 1 800 Fixed 6 324
(1 8C0)

TOTAL 63 390

Total net in grade 1-7 61 200 1

Total of first-level teachers 65 423

1. There are 1,494 'elementary' schools where second-level classes are temporarily allowed to continue, and the teachers
for grades 8, 9 and 10 in these schools are also included in this statement. We assume that 2,190 teachers are teaching
in these grades; thus the net total in grades 1-7 is 61,200.

2. In each category, the first figure is the basic salary scale; the figure in brackets, immediately below, is the
consolidated salary. Previously some allowances were added to the basic salary. However, with effect om 1 Oc-
tober 1969, consolidated scales were established.

SOURCE Departmental records, Ministry of Education.
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Population growth and costs of education in developing countries

TABLE 3. Current cost of the teacher-training systems (thousands of rupees)

Non-specialist
training colleges 1965 1967 1968 1969 1970 1

Salaries 2 1 601.9 1 804.8 2 507.5 2 597.5 2 700.9

Student stipends 3 7 576.3 7 751.0 7 929.6 8 064.0 8 661.1

Other costs' 319.5 413.8 848.6 1 075.2 1 926.4

TOTAL 9 497.7 9 969.6 11 285.7 I 1 736.7 13 288.4

1. Estimate derived from Ceylon government estimates 1969.70, Head 145, Vote 4, Sub-heads 27 and 55 to 61.
2. Salaries include those of teaching and non-teaching staff only.
3. Student stipends include payments made to teacher-trainees.
4. Other costs include expenditures incurred for maintenance of and improvements to training colleges. They also

cover general expenditure, curriculum development, payments to experts, library books, etc.

SOURCE Financing and costs of first-level general education programme, including teacher education, 1964-65, 1967-68
and 1968-69, Secondary Education Division, Ministry of Education, Colombo.
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General information on Colombia

GEOGRAPHICAL LOCATION AND CLIMATE

Colombia, with an area of 455,335 square miles, is situated at the northern point
of the continent of South America, bounded on the west by the Pacific Ocean
and on the east by the Caribbean Sea. The three chains of the Cordilleras of the
Andes running from north to south, divide the country into three very different
zonesin the north and west the humid and tropical coast, in the centre the
fertile and temperate plains between the mountain chains, and in the south-east the
Amazonian jungle.

POPULATION

The 1964 census recorded a population of 17,482,000. The 1968 population
was estimated at 20,686,000. The population growth rate is 3.4 per cent per
annum. This extremely fast growth is mainly due to a fall in the death rate.
The population is extremely young: in 1964, 46 per cent of the population were
under 15. There is very substantial migration from the countryside to the towns;
in 1951 the rural population was 61.1 per cent of the total, but in 1964 it had
fallen to 47.2 per cent only. The greater part of the population is concentrated
in the part of the country which lies between the three Cordilleras of the Andes.
The capital, Bogota, has a population of 1,700,000 and there are three other cities
with a population of more than 500,000.

Most of the population are of European or mixed origins, but there are some
Negro communities on the west coast and some Indian communities in the.
Amazon region.

PRINCIPAL RESOURCES

Colombia is mainly an agricultural country. Coffee accounts for about 60 per
cent of total exports. Other crops, such as corn, yucca, rice and potatoes are
grown mainly for local consumption.
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Colombia is the fourth oil producer in Latin America. The other mineral
resources are of minor importance; coal, of mediocre quality, gold, silver, copper,
platinum, uranium.

GROSS DOMESTIC PRODUCT

Between 1962 and 1967 the gross domestic product (GDP) in real terms (constant
1958 pesos) grew at an average annual rate of 4.4 per cent. Agriculture accounts
for 29.7 per cent of the GDP, and manufacturing industry, in spite of its rela-
tively rapid growth, for only 18.8 per cent (table 1). (US $ 1 = 17.50 pesos,
October 1969.)

TABLE I. Gross domestic product (millions of 1958 pesos)

1962 Percentage 1967 Percentage

Agriculture 8 219.0 32.1 9 491.9 29.7
Mining 827.5 3.2 1 054.3 3.3
Manufacturing industry 4 676.6 18.3 6 000.3 18.8
Construction 845.1 3.3 1 118.3 3.5
Electricity, gas 239.0 0.9 352.0 1.1

Commerce 3 939.7 15.4 4 990.1 15.6
Transport 1 547.6 6.0 1 908.2 6.0
Communications 162.2 0.6 272.9 0.9
Government 1 227.4 4,8 1 550.3 4.8
Others 3 931.2 15,4 5 208.7 16.3

TOTAL 25 615.3 100.0 31 947.0 100.0

EDUCATION SYSTEM

First-level education, lasting five years, is free in the state schools and, in prin-
ciple, compulsory. More than 80 per .cent of firsi-level school enrolments are
in the state schools.

Second-level education generally lasts six years; there are five streams, namely,
general, teacher-training, industrial, commercial and agricultural, but the majority
of pupils follow the general stream. It is at this level that private education is
most highly developed, accounting for more than half the enrolments.

Third-level education is co-ordinated by the Colombian institute for the develop-
ment of higher education (ICFES). There are national, provincial and private
universities (with 46.7 per cent of enrolments in 1966).
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Introduction

Over the last fifteen years, the education systems in most developing countries
halve evolved very fast. The evolution has mainly taken the form of increased
enrolments at the different levels of education, without always being accompanied
by an improvement in quality. One major cause of increased enrolments is
the increase in the school-age population. Its effect, however, is not always
clearly recognized since it is combined with other factors such as higher intake
ratios or improved retention rates.

In order to assess the true effects of population growth, four case studies
have been conducted in Ceylon, Colombia,Tanzania and Tunisia. These case studies
are not designed to forecast the future development of education in these countries,
and still less the future level of educational expenditure. They are merely designed
to indicate the proportion of the increase in educational expenditure which may
be attributed to population growth, given various assumptions about the develop-
ment of education.

It is also important to note that these studies are based on the existing organi-
zation of education and the methods currently applied. Although, in certain
cases, a reform of that organization and changes in methods are desirable, and
although these qUestions are particularly important in the present context of edu-
cational development, they cannot be dealt with in the framework of these studies.

Finally, for various reasons, these studies are limited to first-level education
and teacher-training. In the case of Colombia, which is the subject of the present
study, it is a very delicate matter to forecast the possible future rate of transition
from first- to second-level education. At the present time, the wastage in first-level
education is very substantial. In the urban public schools, for example, out of
1,000 pupils entering the first-level cycle, only 507 will reach the fifth class. In
the rural zones the situation is even worse. The figure for those who will reach
the fifth class is only 40 ! As a result of this high wastage at first level, although
the rate of transition from first level to second level is relativeiy high, the propor-
tion of children of a given age group who can be admitted to second-level educa-
tion is low.

The problem of drop-out is causing great concern to the Colombian authorities,
and considerable efforts are being made to reduce it. If their policy were to

123



Population growth and costs of education in developing countries

succeed, the proportion of children in an age group who would complete their
first-level studies would greatly increase. The problem of access to second-level
education would then arise and it may be relevant to consider whether the rate
of transition from first- to second-level education could be maintained at its
present level. It is all the more hazardous to forecast the trend of this transition
rate, since second-level education, unlike the first-level, is not free.

Furthermore, more than half the enrolments in second-level schools are in
private schools (table 2). Unfortunately, the available data on the cost of private
education are fragmentary and incomplete, and it is scarcely possible to make
anything like a precise estimate of the average cost of private education.

TABLE 2. Comparative enrolments in public and private general second-level education
(bachillerato)

Public Private

Numbers Percentage Numbers Percentage

1960 50 727 36.1 89 602 63.9
1961 55 635 35.6 100 644 64.4
1962 63 177 36.1 111 789 63.9
1963 15 683 37.5 126 297 62.5
1964 89 703 39.2 138 943 60.8
1965 111 138 41.8 155 002 58.2
1966 130 895 40.1 10 392 59.9

sotracE DANE, La educacion en Columbia in Boletin mensuat de estadistica, Bogota, Departamento Adminis-
trativo Nacional de Estadfstica, 1969,

In addition to these reasons, which are rather particular to Colombia, another
much more general one must be mentioned. Since the average age of admission
to second-level education is 12, and it normally lasts six years, any change in
fertility during the 1970's will not begin to influence numbers in the first grade
of second-level education until 1982 onwards, and will not affect all second-level
grades until the end of the 1980's and the beginning of the 1990's. In estimating
the effects of changes in fertility on the numbers and cost of second-level education,
therefore, projections must be made more than twenty years ahead. Over such
a long period any assumption as to the trend of costs would be particularly
hazardous, especially since the structure and content of second-level education
might change completely in the meantime.

But before studying the effect of various population growth assumptions
on enrolments and cost in first-level education, on demand for teachers and
development and cost of teacher training, we must analyse the state of education
in Colombia in recent years, to show the level of expenditure and how it has
been financed, and, finally, to go more deeply into the development and cost
of first-level education.
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I Financing educational expenditure

Although private education plays an important role in Colombia, at the first
and second levels as well as at the third level, the data on the cost of private
education are very fragmentary and imprecise. In the following remarks we
shall therefore limit ourselves to public expenditure on education.

We shall start by analysing expenditure according to source of finance, and,
then go on to break it down by level of education.

Breakdown of expenditure by source of finance

The system of financing educational expenditure in Colombia is relatively complex,
and the sources of finance are numerous. The four main sources of public finance
are the state, the provinces, the municipalities and the decentralized establish-
ments (table 3). But other institutions also share in financing; for example,
the Coffee Planters' Association and the Provincial Distilleries contribute to
some extent to the financing of educational expenditures.

There are also transfers and giants from one source of finance to another.
In order to avoid double-counting, an attempt must be made to estimate the
real contribution of each of these sources, i.e., its expenditure net of transfers
received. In part, because of recent changes in the system of educational financing
in particular the creation of decentralized establishmentsand in part, because
of the lack of precise information about these transfers, we have only been able
to reconstitute the expenditure of all sources of finance for a relatively short
period.

It has been impossible to obtain information about the net expenditure of
decentralized establishments for the years 1962 and 1963. Full data for all sources
of finance therefore exist only for the period 1964-67. Over this period, the
state share has been predominant, although tending to fall gradually from 53.4
per cent of recurrent expenditure in 1964 to 48.5 per cent in 1967. The share
of the provinces, on the other hand, has progressively increased. This increase
in the role of the provinces in financing educational expenditure encounters
difficulties mainly because their resources do not increase as fast as their
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Population growth and costs of education in developing countries

expenditure.' The state share may therefore be expected to increase in the
future.

The decentralized establishments have developed rapidly in recent years.
Most of them are concerned with third-level education, but one important
establishment, the SENA (Servicio nac;onal del aprentizage) deals with voca-
tional education. The share of the decentralized establishments has increased
noticeably, in particular, in capital expenditure.

It should finally be noted that, while educational expenditure from all sources
has increased steadily in constant pesos, this increase is less marked if account
is taken of the rise in prices. In fact growth stabilized between 1966 and 1967.
In real terms it has been about 5 per cent per annum.

Another way of assessing the educational development effort made by the
various levels of government is to compare their educational expenditure with
their total expenditure. In order not to distort the comparisons, we have taken
the expenditure commitments of each level, and not the net contribution.
Transfers and grants exist for educational expenditure as much as for other
items of expenditure. The figures in table 4 are not therefore of the same nature
as those in table 3.

Compared with expenditure in other countries, the proportion of educational
expenditure within the total state expenditure seems relatively modest; it averages
13 per cent. It is at provincial level that this proportion is highest, and is,
moreover, tending to increase gradually. It seems unlikely that this tendency
can persist in future without an increase in transfers from the state for the benefit
of education in the provinces.

The proportion of educational expenditure in the municipalities aizi decen-
tralized establishments is relatively low. Attention should, however, be called
to the fast development of the whole sector of decentralized establishments,
whose total expenditure is even greater than that of the state.'

Finally, it is interesting to compare total public educational expenditure with
the gross domestic product (table 5).

TABLE 5. Public educational expenditure and gross domestic product (millions of current pesos)

1964 1965 1966 1967

Total educational expenditure
Gross domestic product
Percentage

53
264.8
760

2.35

1

60
471.1
797

2.41

1

73
947.8
612

2.65

2
83

113.9
525

2.53

SOURCE Educational expenditure: see table 3.
Gross domestic product: Banco do la Republica, Cuentas A'acionales 1950-67, Bogota, 1969 (p. 28).

1. The provinces contribute to the construction and equipment of educational buildings, pay-
ment of the expenditures of any first-, second- or third-level establishments for which they
are responsible and partially to the payment of first-level teachers' salaries.

2. It should be remembered that the reference is to the total expenditure of decentralized
establishments and not their net contribution.
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Population growth and costs of education in developing countries

Once again, compared with percentages in other countries, this percentage
is low, at around 2.5 per cent. It relates, however, to public education only, and
would certainly be higher if the cost of private education, which is very substantial
at the second and third level, were included.

Breakdown of public expenditure by level of education

We shall analyse, in turn, recurrent expenditure and capital expenditure.

Recurrent expenditure

The breakdown of expenditure by level and type of education is known only
for the state, provinces and decentralized establishments. For the municipalities
only aggregate educational expenditure is available, but, as we have seen, municipal
educational expenditure is a relatively small part of the total (about 7 per cent).

The breakdown of recurrent expenditure by level of education is shown in
table 6 (with municipal expenditure excluded).

The period under study is not long enougl, to reveal trends, and what is more,
we have to be aware of the fact that the lack of data on private expenditure
distorts the structure of expenditure by level of education. Two important facts,
however, are worth noting for public expenditure. The first is the large share
of first-level education and teacher training, which together account for nearly
50 per cent of the total recurrent expenditure. The second is the relatively modest
share of second-level education, precisely because of the importance of private
education at this level.

TABLE 7. Public capital expenditure by type of education (millions of pesos)

1964 1965 1966 1957

State and decentralized
. establishments

First level 51 421 43 651 39 089 40 514
Second level 20 380 23 234 18 478 56 357
Third level 1 12 073 79 857 125 860 91 996
Others 49 152 25 448 65 032 76 303

Sub-total 133 026 172 190 248 459 265 170

Provinces 9 624 17 007 10 541 20 468

GRAND TOTAL 142 650 189 197 259 000 285 638

1. Not including the ' capital' expenditure of ICETEX, which mainly consists of repayable loans to students for
study in Colombia or abroad.

SOURCE Expenditure calculated from the appropriation accounts of the state, provinces and decentralized estab-
lishments.
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Colombia

Capital expenditure

The breakdown of capital expenditure by level of education exists only for the
state and decentralized establishments and not for the provinces (table 7).

Contrary to what we have found for recurrent expenditure, capital expenditure
in first-level education %s relatively low.' Third-level education expenditure,
on the other hand, is high. It fluctuates widely from year to year as a result of
the overlap of the development programmes of the different universities, so that
the level of expenditure in any given year has little significance. A substantial
part of this expenditure is, moreover, financed by international loans. A large
increase in capital expenditure in second-level education can be noted between
1966 and 1967. This tendency will, in all likelihood continue in future with the
gradual implementation of the reform of second-level education. It is proposed
that all new school buildings shall be of the INEM type (Institutos nacionales
de educaci6n media), which are generally larger than the existing second -level
schools and will group together the general, technical, commercial and industrial
streams (comprehensive school).

1. First-level school building is not exclusively carried out by the state. A certain number of
other institutions take part in it, particularly the Provincial Distilleries and the Coffee Plan-
ters' Federation.
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II The development of first-level education
in recent years

First-level education is in principle compulsory for all children between the
ages of 7 and 11. The situation, however, differs widely from the rural areas
to the urban areas. To give an idea of the development of this education, we
shall analyse, in turn, the growth of enrolment, the wastage found in the system,
the teacher qualifica :ion profile, and finally, costs and financing.

Growth of enrolment

Total first-level enrolments went up from 2,096,406 in 1963 to 2,733,432 in 1968,
an average annual growth rate of 5.45 per cent (table 8). This growth is due
partly to an increase in new entries, but mainly to a certain improvement in
the retention rate which has brought about a progressive growth in all classes,
and especially in the top classes.

TABLE 8. Enrolments in public and private first-level education, 1963-68

Year Grade I Grade 11 Grade 111 Grade IV Grade V Total

1963 910 097 539 030 298 145 201 271 147 863 2 096 406
1964 936 972 561 748 327 012 221 251 166 440 2 213 423
1965 922 056 574 162 349 324 244 309 184 163 2 274 014
1966 949 341 592 152 379 930 272 547 208 060 2 402 030
1967 1 005 932 625 814 414 541 295 203 229 466 2 570 956
1968 1 056 078 659 468 449 150 317 862 250 874 2 733 432

SOUP CE 1963-66: DANE, ' La educacidn en Columbia ', op. cit. (pp. 112-119)
1967: Ministerio de educaciOn nacional, unpublished documents
1968: DANE, Censo de establecindentos educallvos 1968, Bogota, Ministerio de educaciem nacional, 1968. (p. 54).

The growth of enrolment nevertheless differs from the urban to the rural
areas. Table 9 shows the enrolment ratio by age in these two areas in 1968.
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Colombia

TABLE 9. Enrolment ratios by age in 1968 in public and private first-level schools in urban and
rural areas

Urban areas Rural areas

Age Population Enrolments
Enrolment

ratio in
percentage

Population Enrolments
Enrolment

ratio in
percentage

7 364 300 257 837 70.8 284 000 165 729 58.4
8 351 300 255 660 72.8 273 800 163 141 59.6
9 338 300 249 282 73.7 263 600 153 665 58.3

10 325 400 254 340 78.2 253 600 154 233 60.8
11 312 500 223 227 71.4 243 500 119 072 48.9
12 300 000 200 611 66.9 233 100 107 021 45.9
13 287 000 135 121 47.1 223 700 67 218 30.0
14 274 400 158 585 57.8. 213 800 68 510 32.0

SOURCE Population cal:Alio:A from data supplied by Boletin demogrdphico, Santiago, Celade, 1969 (Ado 2, Vol. 111)
Enrolments: Censo de establecimientos educativos, op. cit., (p. 138 and following).

The enrolment ratios in the urban areas are definitely higher than those in
the rural areas and the gap tends to widen after the age of 10. These ratios,
however, do not give a true picture of first-level education, partly because of
late entries, and partly because of the magnitude of drop-out.

Table 10 gives the breakdown by age of new entries into public and private
first-level education in the urban and rural areas.

Late entry seems more marked in public schools than in private ones, and
in rural more than in urban areas. The range of age of new admissions shown
in table 10 gives an idea of the size of this late entry. It is to be noted that total
admission as a percentage of the 7-year-old population has already reached
118 per cent in urban areas and 134 per cent in rural areas. These percentages
show that the pattern and rhythm of admissions is changing rapidly and that
all children end up by entering first-level school with varying degrees' of delay.
The problem for Colombia, therefore, is not to increase new entries into first-level
education, but to reduce the number of late entries and to improve the retention
rate.

Wastage in the first-level system

The pyramids given in figure 1, covering public and private first-level education
in urban and rural areas, give an idea of the volume of wastage. In private educa-
tion, drop-out is not high, but in public education it is considerably higher,
particularly in the rural areas. The base of the pyramid is wide, but it narrows
rapidly as it rises, and the apex is very narrow. Drop-out is found early on from
the end of grade I; the enrolment in grade II is barely half that in grade I.
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FIGURE 1. Pyramid of first-level education, 1968

With a view to more precise measurement of the wastage in first-level education,
we have calculated (table 11) the rates of promotion, repeating and drop-out
in public and private' schools.

These rates confirm what has already been noted, namely the heavy drop-out
in public education. Taking the public sector alone, which accounts for more
than 80 per cent of total enrolments,' it can be said again that, out of 1,000 pupils
entering first-level education, only 507 reach the level of the fifth grade in urban
areas, while in the rural areas this figure is only 40.2

This serious wastage in rural areas, particularly after the second and third
grades, is partly explained by the fact that many schools have only two or three
classes (table 12).

Thus, in the rural areas nearly two-thirds of the schools have only one or
two classe. The proportion of schools with the full five grades is, in fact, only
5.8 per cent.

1. Private education is mainly developed in the urban areas; its importance in the rural areas
is slight (see the pyramids given in figure 1).

2. See also table 27, p. 152,
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TABLE 11. Rate of promotion, repeating and drop-out in public and private first-level educa-
tion in urban and rural areas, 1965

Grade 1-11 Grace II-III Grade III-IV Grade IV-V

Public urban
Promotion 59.7 70.4 70.3 76.1

Repeating 21.8 19.1 16.0 12.3

Drop-out i 8.5 10.5 13.7 11.6

Public rural
Promotion 36.3 24.8 37.5 45.2

Repeating 29.0 25.6 16.6 12.1

Drop-out 34.7 49.6 45.9 42.7

Private urban
Promotion 71.3 90.5 87.0 90.6

Repeating 7.7 8.3 7.6 6.9

Drop-out 21.0 1.2 5.4 2.5

Private rural
Promotion 49.4 71.6 7 ".5 76.1

Repeating 19.0 19.7 15.0 10.1

Drop-out 31.6 8.7 5.5 13.8

SOURCE Rates calculated from information given in DANE, ' La educar.5n en Columbia ', op. cit. (pp. 114, 115
and 117)

TABLE 12. Breakdown of public first-level schools by number of classes, 1966

Number of classes

Urban areas Rural areas

Number Percentage Number Percentage

1 316 4.2 775 4.6

2 588 7.7 9 897 58.8

3 711 9.3 3 604 21.4

4 953 12.5 1 580 9.4

5 or more 5 046 66.3 988 5.8

TOTAL 7.614 100.0 16 844 100.0

SOURCE Oficina de planeamiento, Plan de desarrollo educaclonal 1970-74, Ministerio de educacitha nacional, 1969.
(Vol. I, p. 16).
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In the light of this serious wastage, it is quite evident, even apart from any
population growth, that considerable efforts are needed if all children are to
have full first-level education.

The structure of the teaching force

In 1966, there were 67,764 first-level school teachers, of whom 52,793 were in
the public schools. The average number of pupils per teacher is 35, but the
situation is relatively different in the public schools and the private schools.
Table 13 shows how the pupil/teacher ratio has evolved in recent years.

TABLE 13. Pupil/teacher ratio in first-level education

1962 1963 1964 1965 1966

Public urban
Pupils 960 950 1 018 771 1 102 249 1 160 023 1 244 312
Teachers . 22 782 24 406 27 109 28 258 30 517
Pupil/teacher ratio 42 42 40 41 41

Public rural
Pupils 708 631 767 782 797 807 795 964 808 262
Teachers 17 903 19 844 21 432 21 189 22 276
Pupil/teacher ratio 39 39 37 38 36

Private'
Pupils 279 191 309 852 313 367 318 027 349 456
Teachers 12 066 13 564 13 617 13 803 14 971
Pupil/teacher ratio 23 23 23 23 23

All schools

Pupils 1 948 772 2 096 405 2 213 423 2 274 014 2 402 030
Teachers . 52 751 57 814 62 158 63 250 67 764
Pupil/teacher ratio 37 36 35 36 35

I. Private education is mainly developed in the urban areas; it is negligible in the rural areas.
soma DANE, ' La educacion en Colombia ', op. cit., pp. 84-86.

Compared with the ratio in other developing countries, the pupil/teacher
ratio is relatively satisfactory. In the public schools of rural areas, the number
of pupils per teacher is tending to fall steadily. To all appearances, this results
from the need to open new schools even in regions where the population is less
dense.'

While the pupil/teacher ratio is relatively satisfactory, teacher qualifications,
on the other hand, are sometimes insufficient. The ....eakdown of teachers by
level of education is given in table 14.

I. The number of pupils per teacher is lower in private schools, but this may be partially ex-
plained by the existence of part-time teachers.

137



'1
:1

O 'o
l

...
.

O
i.,A

T
A

B
L

E
 1

4.
 B

re
ak

do
w

n 
of

 f
ir

st
 -

le
ve

l s
ch

oo
l t

ea
ch

er
s 

by
 th

ei
r 

le
ve

l o
f 

ed
uc

at
io

n,
 1

96
6

Z
S' z cr

Pu
bl

ic
 e

du
ca

tio
n

<
Pr

iv
at

e 
ed

uc
at

io
n

.'
U

rb
an

R
ur

al
U

rb
an

R
ur

al
T

ot
al

9.

L
ev

el
 o

f 
ed

uc
at

io
n

N
um

be
r

Pe
rc

en
ta

ge
N

um
be

r
Pe

rc
en

ta
ge

N
um

be
r

Pe
rc

en
ta

ge
N

um
be

r
Pe

rc
en

ta
ge

N
um

be
r

Pe
rc

en
ta

ge
o c, :-

Fi
rs

t l
ev

el
53

1
1.

7
3 

47
0

15
.6

11
4

0.
8

43
5.

:
4 

14
8

6.
1

"-
... ro

Se
co

nd
 le

ve
l

.?
..-

i"
;

N
on

-g
ra

du
at

e
6 

66
5

21
.8

7 
37

3
33

.1 9.
6

2 
57

6
18

.1
16

6
22

.9
19

.1
18

6 
87

48

Z
S-

30

24
.8

E
t

G
ra

du
at

e
3 

25
3

10
.7

2 
14

1
3 

31
1

23
.2

13
8

13
.0

;.-
.

T
ea

ch
er

 tr
ai

ni
ng

1`
.

N
on

-g
ra

du
at

e
8 

44
9

27
.7

7 
23

8
32

.5
2 

65
2

18
.6

15
1

20
.9

18
 4

90
G

ra
du

at
e 

I
10

 8
64

35
.6

1 
63

6
7.

4
3 

75
7

26
.4

13
9

19
.2

16
 3

96
27

.3
.7

'

24
.2

lT
'

i.t
.

07
1

T
hi

rd
-l

ev
el

 e
du

ca
tio

n

N
on

-g
ra

du
at

e
42

3
1.

4
27

4
1.

2
67

2
4.

7
34

4.
7

14
03

2.
1

G
ra

du
at

e
33

2
1.

1
14

4
0.

6
1 

16
5

8.
2

53
7.

3
1 

69
4

2.
1

2.
5

T
O

T
A

L
30

 5
17

22
 2

76
14

 2
47

72
4

67
 7

64

I.
 A

 te
ac

he
r 

is
 c

on
si

de
re

d 
to

 b
e 

ce
rt

if
ic

at
ed

 o
nl

y 
if

 h
e 

ha
s 

co
m

pl
et

ed
 th

e 
fu

ll 
cy

cl
e 

of
 s

ix
 y

ea
rs

' t
ea

ch
er

 tr
ai

ni
ng

 (
fo

ur
ye

ar
s'

 g
en

er
al

 s
tu

di
es

, a
nd

 tw
o 

ye
ar

s'
 p

ed
ag

og
ic

al
 tr

ai
ni

ng
).

U
p 

to
 1

96
2 

a 
ce

rt
ai

n 
nu

m
be

r 
of

 te
ac

he
rs

 w
er

e 
ap

po
in

te
d 

in
 r

ur
al

 a
re

as
 a

ft
er

 o
nl

y 
fo

ur
 y

ea
rs

' s
tu

dy
.

SO
U

R
C

E
 D

A
N

E
, '

 L
a 

ed
uc

at
io

n 
en

 C
ol

om
bi

a 
', 

op
. c

it.
, p

p.
 8

8-
10

3.



Colombia

In view of the different educational background of teachers, it is difficult (and
somewhat arbitrary) to draw a sharp distinction between teachers who can be
considered sufficiently qualified and those who cannot; particularly since, in
addition to the strict level of education received, allowance must be made for the
experience acquired. In order to arrive at some order of magnitude, however, it
was assumed that only graduates of teacher-training colleges were qualified
teachers. With this rather narrow definition, the proportion of qualified teachers
is very low (24.1 per cent for the whole first-level system). Also most of them
teach in urban areas (where 35.6 per cent of all teachers are graduates from
teacher training, compared with 6.9 per cent in rural areas). This is partially
due to the fact that in rural areas enrolments are concentrated in the bottom
classes (first and second grade of first-level classes). Also, up to 1962 there was
a special certificate for rural teachers, which could be obtained after four instead
of six years.

This small number of teachers with the desirable training is not due to any
insufficient development of teacher training, but rather to the fact that a large
proportion of new graduates in this branch of education take up career-, outside
teaching or prefer to continue their studies. In 1968, for example, the number
of teacher-training graduates was 6,400, and the number of new teachers' posts
to be filled was 6,000 And yet, the number of graduates who were prepared to
enter teaching was only 3,400. Many teachers also give up during the course of
their career so that the wastage rate is relatively high (estimated at 4 per cent) in
spite of a comparatively young teaching force.

From the point of view of remuneration, first-level school teachers are divided
into five categories: teachers without tenure (sin escalafon); category 4 teachers;
category 3 teachers; category 2 teachers; category 1 teachers.

Assignment to a category depends on the level of education received and on
teaching experience. Those with three years' second-level education or less are
recruited without tenure. They may become established and enter category 4
after a certain number of years of service varying according to their level of
education. Graduates from teacher-training colleges, conversely, start directly
in category 2 and can be rapidly promoted to category 1. In spite of
this, the teaching profession is in some disfavour no doubt because the salary
range in category 1 is not wide enough and does not afford normal career
prospects.

In spite of the efforts made by the Ministry of Education to harmonize teachers'
pay, there are wide discrepancies between the different provinces. Table 15
shows the breakdown of teachers between the different categories and their annual
remuneration in two extreme provinces (Valle where the pay is highest, and Narino
where it is lowest).

The Colombian authorities are greatly concerned by the insufficient qualifi-
cation of teachers. The 1970-74 plan recommends the discontinuance of the
recruitment of unestablished teachers and the institution of in-service training
and refresher courses with a view to progressively raising the level of qualification
of existing teachers. With regard to the recruitment of new teachers, it recom-
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TABLE 15. Breakdown of public first-level school teachers by category, and average annual
pay in the provinces of Valle and Narino, 1969

Without
tenure Category 4 Category 3 Category 2 Category I Total

Number of teachers
(whole country) 12 755 4 348 7 529 19 976 17 067 61 675

Average pay
( 1969 pesos)

Valle 15 600 17 316 17 628 18 382 20 462
Narino 8 060 10 400 11 440 13 000 15 600

SOURCE Informcs de Secretarfas de education, Oficina de planeamiento, Ministcrio de education national, Bogota.

mends reforms in teachers' pay with a view to attracting and retaining a greater
number of teacher-training graduates.

The cost and financing of first-level education

Although in 1968 private first. -level education represented about 19 per cent of
the total for the whole country and an even higher percentage in urban areas, data
available are too fragmentary to allow an assessment of its cost and sources of
finance, and the following comments are therefore confined to public education.

The sources of finance for public first-level education

Public first-level education is free; the three main sources of finance are the state,
the provinces and the municipalities. The share of these three sources has evolved
in recent years as shown in table 16.

The share of the provinces, whiCh was relatively high in 1962, fell steadily until
1964, after which it increased slightly and became stabilized. This diminution
in the role of the provinces is partly due to the fact that their revenue has not
grown as fast as the expenses they have to meet; particularly educational ex-
penditure. The state share has therefore grown. It seems likely to grow even
more in future, in the light of the present objectives of the plan (narrowing the
gap between the different provinces, improving the level of teacher qualification,
harmonizing and improving teachers' pay). The share of the municipalities, on
the other hand, has always been relatively low.

The financing of capital expenditure on first-level education is not known with
precision, since, in addition to the three public sources previously cited, certain
decentralized establishments, especially the ICCE (Instituto colombiano de con-
strucciones escolares) also share in this expenditure. The role of the ICCE is,
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TABLE 16. Share of the different sources of finance for recurrent expenditure on public first-
level education, 1962-67 (in millions of current pesos)

Central Government Provinces Municipalities 1

Year Amount Percentage Amount Percentage Amount Percentage Total

1962 118.3 34.8 180.2 53.0 41.4 12.2 339.9
1963 200.2 44.7 200.6 44.8 47.0 10.5 447.8
1964 266.8 51.7 199.2 38.6 49.7 9.7 515.7
1965 267.2 45.7 267.3 45.7 49.9 8.6 584.4
1966 323.7 42.7 359.9 47.5 74.6 9.8 758.2
1967 351.3 43.5 377.7 46.8 78.0 9.7 807.0

1; Including Bogota.

souitcg Expenditure calculated from the appropriation accounts of the state, provinces and municipalities.
Expenditure is es' mated net of transfers received.

moreover, becoming increasingly important as the sponsoring authority for first-
level school building.

The cost of first-level education

The unit costs of first-level education have evolved in recent years as given in
table 17. In order to eliminate the effects of the rise in prices, which has been
very rapid over the period, the costs are shown both in current pesos and in
constant 1966 pesos. In should also be noted that these costs do not include
capital expenditure.

TABLE 17. Unit costs in public first-level education

Current pesos Constant 1966 pesos

Year Enrolments
(thousands)

Expenditure
(millions)

Unit costs
(pesos)

Expenditure
(millions)

Unit costs
(pesos)

1962 1 670 339.9 203.5 596.2 357.0
1963 1 788 447.8 250.6 628.3 351.6
1964 1 900 515.7 271.4 667.3 351.2
1965 1 956 584.4 298.8 711.0 363.5
1966 2 053 758.2 369.3 758.2 369.3
1967 2 136 807.0 377.8 795.0 372.2

SOURCE Enrolments: DANE, ' La education en Columbia,' op. cit., p. 84.
Expenditure: see table 16. (Expenditure in constant 1966 pesos has been obtained by deflating current expenditure
by the index for ' public services' calculated by the national accounts department of the Banco de la Republica.)
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While unit costs in current pesos have tended to grow steadily, in constant
pesos, they have shown remarkable stability between 1962 and 1967. the deviation
between the two years being barely 4 per cent.

Teachers' pay naturally accounts for a very high proportion of the unit costs of
first-level education. The 1970-74 plan estimates it at 93 per cent.

As we have already indicated, the capital costs of first-level education are not
known with precision for the past. With regard to the present position, according
to the standards laid down by the ICCE for 1968, the average cost of a first-level
classroom is 38,850 pesos in the urban areas and 49,650 pesos in the rural areas.

The following provisional conclusions can be drawn from this brief analysis of
the development of first-level education. From the point of view of entries,
allowing for late entry, it can be said that in both the rural and urban areas, all
children with varying degrees of delay end up by entering first-level school. The
problem which Colombia now has to face is, therefore, essentially that of improving
the retention rate. Although there are only five grades in first-level education,
the drop-out rates are particularly high in the rural public schools1 and a reduction
in these rates, if sufficient classes and teachers were provided, would mean a
substantial increase in numbers.

The level of teacher qualification is not, in general, satisfactory. It is parti-
cularly low in rural public education. And yet, nearly half the new teacher-
training graduates prefer to take up careers outside teaching, apparently because
the salary scales are thought to be too low.

The government's present policy is to improve the retention rates in first-level
education and to improve teacher qualifications. This policy will obviously lead
to increased expenditure, which will be all the greater since the population growth
and particularly the growth of the school-age population, will be relatively large
in future years. Looking at the longer term, and taking into account financial
constraints, the possibility of improving the quality of first-level education will
eventually depend on the speed at which enrolments increase and, therefore, on
the growth rate of the school-age population. This is what we shall try to show
in part III.

1. Sec figure 1, p. 135. Out of 1,000 pupils entering rural public first-level schools only forty
reach the fifth class.
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III The effect of population growth on
educational expenditure

In order to measure the effect of population growth on educational expenditure,
we shall analyse successively the size of that growth, especially the growth of the
school-age population, its effect on the increase of enrolments and on the need
for teachers, and, finally, its influence on the increase of expenditure over the next
two decades.

Population growth

The population of Colombia was estimated in 1970 at 22,160,000, the fourth
largest in Latin America after Brazil, Mexico and Argentina. Colombian popu-
lation growth has always been vigorous. It has nevertheless speeded up since
1945, and the annual growth rate is in the neighbourhood of thirty-five per
thousand, one of the highest in the world (table 18).

TABLE 18. Trend of total population, 1920-69

Year
'opulation
,thousands)

Annual
growth rate
(percentage) Year

Population
(thousands)

Annual
growth rate
(percentage)

1920 6 057 1960 15 877 3.27
1930 7 350 1.96 1965 18 692 3.33
1940 9 077 2.13 1966 19 332 3.42
1945 10 202 2.36 1967 19 995 3.42
1950 11 629 2.65 1968 20 686 3.45
1955 13 516 3.06 1969 21 407 3.48

SOURCE demogrtiphico, op. cit. p. 4.

This acceleration of population growth is due to the maintenance of a high
gross birth rate (at present estimated at 44.6 per thousand) and a rapid fall in the
gross death rate, which now lies at 10.6 per thousand.1

1. See Boletin demogrdfico, op. cit., p. 30.
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Owing to this high birth-rate, the population of Colombia is very young. The
proportion of young people under twenty has risen from 56.7 per cent in 1965 to
57.5 per cent in 1970. This gives an idea of the special effort required of the
nation for educational development.

TABLE 19. Population under twenty and total population (in thousands)

Age

1965 1970

Boys Girls Total Boys Girls Total

0-4 1 765 1 722 3 487 2 107 2 036 4 143
5-9 1 471 1 437 2 908 1 716 1 677 3 393

10-14 1 186 1 161 2 347 1 460 1 427 2 887
15-19 914 951 1 865 1 176 1 152 2 328

Population under 20 10 607 12 751

Total population 18 692 22 160

Percentage under 20 56.7 57.5

SOURCE Boletin demografico, op. cit., pp. 14-18.

With regard to future population growth, J. Arevalo and A. Ortega, in con-
nexion with the CELADE population studies, have constructed three projec-
tions). They are based on the same assumption of a falling death-rate. Expecta-
tion of life at birth is assumed to follow the trend set out in table 20 over the
next two decades.

TABLE. 20. Expectation of life at birth

1965.70 1975-80 1985-90

Men 56.9 61.1 66.0
Women 60.2 64.7 69.4

The three projections are, however, based on three different assumptions as to
fern "ity, namely a rapid fall, a moderate fall, and a slow fail. In terms of gross
rep, oduction rate, these assumptions are reflected in the figures given in table 21.

The plausibility of each of these three assumptions will quite clearly depend on
the success of the government's present birth control policy. This policy is
nevertheless encountering a certain hostility, especially from the ecclesiastical

1. J. Arevalo and A. Ortega, Colombia: Proyecciones de poblacion por sexo y grupo de edades,
1965-2000, Santiago, CELADE, 1968.
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TABU 21. Gross reproduction rate

1965-70 1975-80 1985-90

Assumption I (rapid fertility decline) 3.04 2.40 1.76
Assumption 11 (medium fertility decline) 3.20 2.93 2.35
Assumption 111 (slow fertility decline) 3.20 3.20 2.93

authorities, as shown by this declaration of the general assembly of the episcopate,
meeting at Medellin in September, 1968:

The general population explosion in Indo-America is largely due to the high
percentage of casual unions and illegitimate births, the " veritable scourge of the
sub-continent whose marriage rates are the lowest in the world ".
The solution of birth control is an over-simplified, immoral and materialistic
solution, particularly when it takes the form of a prior condition for assistance
from external economic organizations.' I

Be that as it may, table 22 shows the population trend of Colombia under the
three demographic assumptions.

TABLE 22. Population trend in Colombia given different assumptions of population growth,
1965-90 (in thousands)

Age group
Population

in 1965

Population in 1980 Population in 1990

Ass. I Ass. H Ass. Ill - Ass. I Ass. II Ass. III

0-4 3 487 4 668 5 670 6 082 5 122 6 931 8 801
5-9 2 909 4 229 4 824 4 907 4 960 6 285 7 294

10-14 2 347 3 857 4 033 4 013 4 591 5 589 5 995
15-19 1 865 3 358 3 358 3 358 4 203 4 794 4 877
20-24 1 524 2 848 2 848 2 848 3 826 4 000 4 000
25-29 1 292 2 290 2 290 2 290 3 325 3 325 3 325
30-34 1 112 1 807 1 807 1 807 2 815 2 815 2 815
35-39 955 I 466 1 466 1 466 2 252 2 252 2 252
40-44 793 1 228 . 228 1 228 1 764 1 764 1 764
45-49 642 1 034 1 034 1 034 1 407 1 407 1 407
50-54 531 856 856 856 1 149 1 149 1 149
55-59 401 671 671 671 931 931 931

60-64 305 496 496 496 724 724 724
65-69 208 354 354 354 517 517 517
70 and over 332 431 431 431 647 647 647

TOTAL 18 702 29 593 31 366 31 841 38 233 43 130 46 498

Assumption I: rapid fertility decline, low population growth
Assumption II: medium fertility decline, medium population growth
Assumption ill: slow fertility decline, high population growth

SOURCE J. Arevalo and A. Ortega, op. cit. pp. 3-8.

1. Cited in Problemes d'Amerique Latinc, Colombic 1969', in Notes et etudes doeumentaires,
Paris, 17 October, 1969, p. 28.
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One assumption only has been taken for the death-rate, it is, therefore, the
characteristics of the birth-rate which differentiate these three projections.

TABLE 23. Annual growth rate of school-age and of working-age population 1970-90

1970-75 1975-80 1980-85 1985-90

Population aged 5 to 9
Assumption I 2.7 1.8 1.8 1.4
Assumption H 3.6 3.5 3.0 2.3
Assumption III 3.6 3.9 4.1 3.9

Population aged 10 to 14
Assumption I 3.2 2.7 1.8 1.8
Assumption II 3.2 3.6 3.6 3.0
Assumption III 3.2 3.6 3.9 4.1

Population aged 15 to 59
Assumption I 3.7 3.7 3.5 3.4
Assumption II. 3.7 3.7 3.7 3.7
Assumption III 3.7 3.7 31 3.8

Sr JRCE Calculated from the data indicated by J. Arevalo and A. Ortega, op. cit., pp. 3-8.

The three different population trends have a marked effect on the growth of
the school-age population; the growth rate of the population between 5 and 9, for
example, varies between 1.4 per cent and 3.9 per cent (nearly in the ratio of 1 to 3)
over the period 1985-90. On the other hand, they scarcely affect the working-
age population. Their incidence on the labour supply, and consequently on the
growth of production is therefore the same.' In other words, under assumption I,
the slowing down of the growth in the school-age population reduces the pressure
from demographic sources on educational expenditure, whereas production, and
therefore GDP, will not be affected, at least directly. The result iS that the finan-
cing of educational expenditure will come under less pressure under assumption I
than under assumption II, or a fortiori, assumption HI.

As will be seen below, the projection of future enrolments is based on new
entries and on retention rates. The number of children aged 7 (the official age
of entry into first-level education) therefore constitutes an essential datum.
Furthermore, the situation is very different in the rural areas than in the urban
areas. We must therefore try to distinguish between the population trend of the
rural and of the urban areas.

Migration from the rural areas to the urban areas has been considerable in the
past. Table 24 gives the trend of urban and rural population over the past two
decades.

I. Labour supply is, of course, not the only factor which influences production. Consumption
may also be an important factor, and this depends on the trend of total population and not
of working-age population.
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TABLE 24. The trend of urban and rural population (in thousands)

1950 1960 1970

Urban population
Rural population
Urban population as percentage

4
7

068
561

35.0

7

8

458
419
47.0

12

9

785
375

57.7

As early as 1964 the urban population was already higher than the rural popula-
tion. For the future, we have adopted an assumption under which migration from
rural areas will tend to slow down.'

The effect of migration from the rural to the urban areas on the trend of the
7-year-old population in each of these areas is extremely complex. Because of
lack of data, we have taken the distribution between urban and rural areas of
children aged 7 to be the same as that of the total population.

TABLE 25. Trend of population aged 7 in urban regions on different assumptions of popu-
lation growth

Year Assumption I Assumption 11 Assumption Ill

1970 397 606' 397 606 397 606

1971 419 254 419 254 419 254
1972 440 434 440 434 440 434
1973 456 059 462 546 462 546

1974 472 092 485 653 485 653

1975 482 049 503 183 503 183

1976 492 297 522 873 524 488
1977 502 514 543 287 546 680
1978 512 933 564 530 569 814
1979 523 555 586 562 593 951

1980 534 207 609 476 616 765

1981 545 329 630 052 646 439
1982 556 672 651 298 675 377

1983 568 238 673 280 705 607

1984 580 027 695 944 737 142

1985 592 083 719 456 770 385

1986 602 837 738 585 803 387

1987 613 765 758 181 837 742
1988 624 928 718 319 873 538

1989 366 268 799 010 910 866

1990 647 811 819 825 950 052

Assumption 1: Low population growth
Assumption 11: Medium population growth
Assumption HI: High population growth

SOURCE See table 23.

1. We had also adopted a second assumption under which migration would continue at nearly
the same rate as in the past. It does not, however, appear in this report since the increase
in enrolment. due to higher retention rates in urban areas, would be partially absorbed by
the private ;ector which is more developed in urban than in rural areas, The difference in
public cost therefore is not very substantial.
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On this assumption, we have been able to construct in table 25 the projection
of the trend of children aged 7 in the urban areas over the next two decades.

Projection of enrolments

The following comments are limited to public education. The costs and ex-
penditure of private education are in fact known only very imprecisely and any
estimate of the future expenditure of private education can only be very annroxi-
mate.

We shall start by estimating new entries into the system, and then go on to
projections of enrolments proper.

Projection of new entries

As we have seen in part II late entry both in urban and rural areas is very com-
mon.' The current plan (1970-74) aims at a rapid reduction in these late entries;
the target is to enrol by 1974 all children aged 7 and only those aged 7, since the
problem of latf.; entries should have been resolved.

In 1968 entries at all ages, expressed as a percentage of the 7-year-old population
in urban area were 82.6 in public education and 35.6 in private education, adding
up to 118.2 per cent. Naturally, once late entries are absorbed and only 7-year-
old children are admitted, this percentage will go down to 100.

Overall, the private system in urban areas enrols 30 per cent of total new
admissions.' We have assumed that this proportion would remain stable until
1974. As a result of efforts to reduce late entries, therefore, the intake ratio of
children aged 7 in tin urban areas will tend to grow steadily from the 1968 level
of 35.2 per c-nt in public schools and 21.9 per cent in private schools to reach
in 1974 70 per cent in public schools and 30 per cent in private schools. After
that date the growth in admissions will be more moderate, strictly following the
population growth.. However, as the standard of public first-level education will
have improved, we have assumed that the intake ratio cf public education will grow
slightly from 1974 onwards, with the result that entry into private education will
not increase as fast as the population growth.

In the rural areas, the intake ratio of public education will level off at 95 per cent.
The part played by private education is negligible in these areas.

Naturally, as entry at the official age increases, the proportion of late entry will
tend to fall. In the light of the past situation and the targets of the current plan,
we have projected the rates of entry into public first-level education by age as
shown in table 26.

It will be noted that, in order to obtain the total rate of entry of a cohort, the
entry rates must be added ' diagonally '; e.g., the total entry rate of the cohort

1. See page 133.

2. Canso de establecindentos educativos, op. cit.
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TABLE 26. Rate of entry into public first-level education by age

Age 1968 1969 1970 1971 1972 1973 1974 1975

Urban areas

7 35.2 38.0 42.0 47.0 52.0 60.0 70.0 71.2
8 23.1 21.0 19.0 17.0 16.0 13.0 10.0
9 11.7 11.0 9.5 9.0 8.0 7.0 5.0

10 7.5 6.0 4.0 3.0 3.0 2.0 -
11 and over 9.3 6.0 4.0 2.0 -
Rural areas
7 47.6 55.0 63.0 74.0 82.0 90.0 95.0 95.0
8 30.0 27.0 22.0 17.0 12.0 8.0 5.0
9 20.0 17.0 16.0 14.0 12.0 8.0 5.0

10 15.0 10.0 5.0 4.5 4.0 3.0 1.0 -
11 and over 21.0 15.0 10.0 2.0 0.5 - -
SOURCE 1968: see table 9

1969: estimates
1970-75: 11EP projection

born in 1962 is equal to the sum of the entry rates of ( 4ildren aged 7 in 1969,
children aged 8 in 1970, children aged 9 in 1971, and children aged 10 in 1972.

Figure 2 (overleaf) shows the trend of entry of children aged 7 in the medium
population assumption to urban first-level education and the gradual resorption of
late entries in both public and private schools.

The existence of late entries can be attributed to different factors and it is likely
that their resorption will take longer than estimated in the plan'. If it were to be
longer, however, it would not make a substantial difference: it would simply mean
that the admission curve would meet the 7-year-old population curve somewhat
later.

In order to bring out the effect of population growth on the growth of entries,
we have shown in figure 3 the trend of admissions on the three population assump-
tions.1

I. The numerical data for these graphs will be found in the appendix, tables 1 and 2.
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FIGURE 3. Trend of entries in public education in urban and rural areas given three population
growth assumptions (thousands)

These graphs call for the following comments. In the urban areas entries will
grow steadily until 1974, and will fall in 1975 owing to the elimination of late
entries. They will then increase with population growth. In the rural areas,
where late entries are numerous, their gradual elimination will mean a steady fall
in entries up to 1975. After that date, they, too, will follow the population trend.

The deviation between the different population assumptions will not become
evident until after 1975. Until 1980, moreover, the difference between assump-
tion II and assumption III is very small. It will subsequently become more
marked.

151



Population growth and costs of education in developing countries

The fall in entries between 1974 and 1975 will not involve a corresponding fall
in total enrolments, which, allowing for repeaters, depend on the entries for seven
consecutive years. The result is that fluctuations in entries are largely absorbed
if total enrolments are considered.

Projection of enrolments in public first-level schools

The projection of first-level enrolments is based on the new entries calculated
above, and on the rate of retention. Since first -level education lasts five years,
assuming that the number of children who repeat more than twice during those
five years is negligible, it can be said that the total enrolments in any given year
depend on entries during the preceding seven years and the retention rate. The
retention rate can be defined as the proportion of a cohort (entering school the
same year) which still remains in the system after one, two, three, four, five, six
and seven years.

From the available statistics, it was only possible to calculate average rates of
promotion, repetition and drop-out at the different grades. These rates obviously
cannot be considered as the real rates of one cohort we have therefore adjusted
them, assuming that the maximum numIxtr of repetitions is two.' The behaviour
of a theoretical cohort of 1,000 pupils entering public first-level education in 1963
can be reconstitu as shown in table 27.

TABLE 27. BehavitAir of a theoretical cohort of 1,000 pupils in public first-level education in
urban and rural areas

Year Grade I Grade 11 Gradc III Grade 1V Grade V Total Retention rate

Urban areas
1963 1 000 1 000 1.000
1964 234 594 828 0.828
1965 55 263 418 736 0.736
1966 87 26, 306 657 0.657
1967 111 239 234 584 0.584
1968 118 211 329 0.329
1969 115 115 0.115

Rural areas
1963 1 000 1 000 1.000
1964 321 366 687 0.687
1965 103 223 91 417 0.417
1966 102 74 35 211 0.211

1967 40 33 16 89 0.089
1968 20 18 38 0.038
1969 12 12 0.012

source Calculation based on observed rates of promotion, repeating and drop-out. See appendix, table I.

1. For more details about the methods of estimating the real rates of a cohort from the average
rates in the various grades, see page 312.
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In view of the high rates of repeating and drop-out (especially in the rural
areas), the government is making a special effort to improve the efficiency of first-
level education. This effort is reflected, in particular, by an improvement in the
level of teacher qualification. We have assumed that this effort will be successful
and will result in an improved promotio rate and lower rates of repeating and
drop-out. The forecast trend of these rk- ..es for urban and rural areas is given in
appendix, table 1.

On the basis of these rates, we have been able to reconstitute theoretical cohorts
and to calculate retention rates. By way of illustration, table 28 shows the trend
of the retention rate for urban public first-level schools for the period 1970-76.

TABLE 28. Retention rate in urban public first-level schools of children entering in year n

Year (n) n + 0 n + 1 n + 2 n 4. 3 n + 4 n 4- 5 n + 6

1970 1 000 880 802 741 689 358 156
1971 1 000 885 813 756 707 355 139
1972 1 000 890 824 772 726 351 122
1973 1 000 895 835 788 745 344 113
1974 1 000 900 896 804 764 337 105
1975 1 000 905 853 813 777 330 99
1976 / 000 910 858 822 790 322 93

Ncrrt The figures in columns n + I to n I 4 increase owing to the fall in drop-out rates; those in columns 11 + 5
and n + 6, which correspond to a school lag of I to 2 years. fall because of the reduction in repeating.

SOURCE IIEP projection.

Since there are five first-level grades, and since we hav- assumed that the number
who repeat more than twice during these five years is negligible, the total enrol-
ments in 1976, for example, will depend on the number of entries for the years
1970 to 1976. The retention rates must, however, be read diagonally' (figures
in italic in table 28). Thus the total enrolments in urban public education in 1976
will be made up of 100 per cent of the 1976 entries, 90.5 per cent of the 1975
entries, 84.8 per cent of the 1974 entries, and so forth.

The appendix includes detailed projections of enrolments on the three assump
tions of population growth. Figure 4 however, gives an idea of the growth in
enrolments between 1968 and 1989.

The effect of the three population projections on the level of enrolments only
becomes evident from 1979 onwards, and even at that date the difference between
the high projection and the medium projection is relatively slight. It is only in
1989 that the deviations really begin to make themselves felt. If the 1989 enrol-
ments are compared with those for 1968, it is found that, in the urban areas, they
are multiplied by 1.83 on the lowest assumption and by 2.50 on the highest
assumption. In the rural areas these figures are 1.64 and 2.23 respectively.
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This increase in enrolments is due partly to population growth, shown by the
increase in new entries, but is also partly due to improved retention rates. This
is particularly true in the rural areas. As we have already noted, owing to migra-
tion from the rural areas to the urban areas, the increase in new entries in the rural
areas is relatively slight on all three population assumptions. The greater part of
the increase in enrolments is due to improved retention rates.

Figure 5, which compares the pyramid of enrolments in 1968 and in 1989, on the
assumption of medium population growth, clearly shows the improvement in first-
level education. In rural public education, for example, the gap between enrol-
ments in grade I and grade V, which was enormous in 1968 owing to drop-out in
successive classes, will be much less in 1989. On the other hand, enrolment in
grade I will be smaller in 1989 than in /968. This is not due to any decline in new
entries (which will in fact increase slightly) but to a reduction in the number of
repeaters. It should also be noted that new entries in 1968 were partly swollen by
the number of late entries.

An improvement in the retention rate, although less marked, is also found in the
pyramid of urban public education (figure 5).

Projection of the supply of and the demand for teachers

We shall project successively the need for teachers over the period, the number
of teachers to be recruited year by year and the trend of the structure of the teach-
ing force in public first-level education.

Projection of total needs for teachers

In 1965 the pupil/teacher ratio was thirty-nine to one in public lirst-level education
(forty-one in urban areas and thirty-six in rural areas).' The 1970-74 plan pro-
poses that this ratio shall be progressively brought down to an average of thirty-
five pupils per teacher. This is the ratio we shall use in projecting the future need
for teachers.

Figure 6 shows the trend of the need for teachers on the different population
growth assumptions.2 As in the case of enrolments, the effects on the need for
teachers of the different fertility trends expressed by the three population growth
assumptions will not begin to be felt until 1979 and, even at that date, the difference
between the medium assumption and the high assumption will remain, fairly small.
Its 1989 the difference will, of course, have become much greater.

1. It should be noted that the pupil/teacher ratio is substantially lower in private education,
2. The numerical data for this graph are given in appendix, table 5.
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Population growth and costs of education in developing countries

Projection of the number of teachers to be recruited

Given the trend of the need for teachers and the proportion who give up in the
course of their career, it is possible to project the number of teachers to be
recruited.

In Colombia, the proportion of teachers who give up is relatively high. The
plan estimates it at 4 per cent per annum. We have adopted this rate for the
existing stock of teachers in 1969. For teachers recruited from 1970 onwards we
have taken a lower tate. We have assumed that the new teachers' pay policy
designed, in particular, to enlarge the salary range of category 1 teachers and give
them genuine career prospects in teaching, will have the effect of reducing the
number who give up.

The :rem in the number of teachers to be recruited on the different popula-
tion growth assumptions is shown in figure 7. It is interesting to compare this
figure with the preceding one showing the trend of the total need for teachers.
While the total need for teachers grows steadily on all three population assump-
tions, the number to be recruited varies more widely. The number to be recruited
in fact depends on the pace at which needs increase. If this pace slows down, the
number of teachers to be recruited falls. Thus, in the case of low population
growth, the number of teachers to be recruited tends to fall between 1974 and 1984
and to increase slightly between 1984 and 1989. It should also he noted that the
differences between the three assumptions become much greater, especially for
1989. Here, indeed, the number to be recruited on the high assumption is double
that of the low assumption.

Projection of the structure of the teaching force

As we have seen in part 11, there are five categories of teachers, those without
tenure and categories 4, 3, 2 and 1. Teacher-training graduates are recruited
direct into category 2 and promoted to category 1 after two years. In spite of
this favourable treatment, only half of such graduates choose to go into teaching.

4Furthermore, the number who give up in the course of their career is substantial.
The unpopularity of a teaching career is partly due to the relatively low level of

teachers' pay as a whole, and partly to the fact that category 1 does not afford
career prospects. It is for this reason that the Ministry of education has adopted
a policy of reforming teachers' pay, by narrowing the discrepancies which exist
between provinces, by progres.ively increasing pay in all categories, and by widen-
ing the salary-range in category 1. Up to now, all teachers in this category
receive equal pay, regardless of length of service.

With this new pay policy, we have assumed that in future all new teachers
recruited will come from the teacher-training colleges. With regard to the stock
of teachers existing in 1969, in view of the existing promotion rules, we have
assumed that the average time needed for promotion from one category to another
is as follows: without tenure to category 4, six years; category 4 to category 3,
six years; category 3 to category 2, five years.
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Since category I teachers will be remunerated according to length of service, we
have divided them into four sub-groups (0-4, 5-9, 10-14 and 15-19 years' service).

On these assumptions, the structure of the teaching force in 1979 and 1989 can
be projected as shown in table 29 on the different population growth assumptions.

With the policy of recruiting only teachers from teacher-training colleges from.
1970 onwards, the structure of the teaching force will be profoundly modified.
Owing to promotion from one category to another and partly to giving up, there
will be no more teachers without tenure after 1975. The number of teachers in
categories 4 and 3, from the 1969 stock will tend to fall. Finally, category 1
teachers with 5 to 9 years' service, coming from the 1969 stock or recruited between
1970 and 1972, will be the same on all three population assumptions. Any
differences between the three assumptions will only affect category 2 teachers or
category 1 teachers with 0-4 years' service.

The change in the structure of the teaching force will be even more marked in
1989, since all the teachers of the 1969 stock will either have given up or have been
promoted into category 2 or 1. Twenty years after the application of the policy
of recruiting only from teacher-training colleges, it can be said that the whole of
the teaching force will be fully qualified. If all category 2 and 1 teachers are con-
sidered to be qualified 1 the percentage of qualified teachers will rise from 60 pe
cent in 1969 to 89 per cent in 1979 and 100 per cent in 1989.

Projection of expenditure

Cost of public first-level education

We shall successively project the cost of first-level education and the cost of
teacher training.

RECURRENT COSTS

Teachers' pay accounts for the bulk of the cost of first-level education, amounting
to 93 per cent of total expenditure. Salaries, however, differ from province to
province. Table 30 shows the weighted average salary for the different categories
of teachers for all provinces in 1966.

Between 1966 there have neen pay increases, but they have scarcely kept pace
with rising prices, so that there has been no real increase, and even in some cases
a slight reduction. This pay stagnation is no doubt one of the reasons for the
unpopularity of teaching as a career.

In the light of what has been said above about the recommended pay policy,
we have assumed for the future an overall pay increase of 1.5 per cent per annum.2

1. This is not strictly accurate, in so far as, up to 1969 even uncertificated teachers could, after
a fairly long period, be promoted to category 2 and even category 1.

2. Corresponding to the annual increase of GDP per working-age population (15-60).
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TABLE 30. Weighted average annual salary of different categories of teachers, 1966 (in pesos)

Category Salary Category Salary

Without tenure
Category 4
Category 3

9 100
11 700
13 000

Category 2
Category 1

14 950
16 900

SOURCE Ministry of Education, unpublished document.

Furthermore, in order to. offer career prospects to teachers recruited direct from
teacher-training colleges who start immediately in category 2 and rise rapidly to
category 1, the latter has been broken down into four sub-categories, in accordance
with present projects.

In order to be able to compare educational costs with other economic data
(which are generally expressed in constant 1966 prices), we have projected all costs
in 1966 pesos. The projection for 1979 and 1989 is given in table 31.

TABLE 31. Projection of annual salaries in 1979 and 1989 (constant 1966. pesos)

Category 1979 1989 Category 1979 1989

Category 4
Category 3
Category 2

13 390
14 859
17 095 19 838

Category 1
0-4 years' service
5-9 years' service
10-14 years' service
15-19 years' service

19
23

318
192

22
26
31

35

425
910
395
880

SOURCE IIEP projection.

On the basis of these average salaries and of the structure of the teaching force
previously projected, and including non-salary costs, we arrive at the total recurrent
costs for the different population assumptions in table 32.

TABLE 32. Recurrent costs of public firsAevel education in 1979 and 1989 (thousands of
1966 pesos)

Yea- Assumption 1 Assumption 11 Assumption 111

1979 1 881 200 2 017 400 2 029 100
1989 3 354 100 4 037 100 4 380 400

SOURCE IIEP projection.
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As in the case of enrolments, the differences in recurrent costs for the three
population growth assumptions will remain relatively slight in 1979. They will
increase notably in 1989.

CAPITAL COSTS

In the absence of sufficiently precise data on the state of premises and their average
useful life, it has been impossible to estimate the capital cost of replacing obsolete
classrooms. In the following projections we have therefore confined ourselves
to the cost of the new buildings needed for the increased enrolments.

According to the standards laid down by ICCE, the cost of constructing a class-
room (in constant 1966 pesos) may be estimated at 32,800 for urban areas and
41,900 for rural areas.' These are the costs which we have adopted for future
projections given in table 33.

TABLE 33. Capital costs of public first-level education in 1979 and 1989 (in thousands of
1966 pesos)

Assumption I Assumption II Assumption III

1979
Number of classrooms to be

built
Urban areas 800 1 900 2 030
Rural areas 740 1 520 1 690

TOTAL 1 540 3 420 3 720
Capital expenditure 57 000 126 000 137 500

1989
Number of classrooms to be

built

Urban areas 2 060 3 260 5 070
Rural areas 560 1 170 .2 240

TOTAL 2 620 4 430 7 310
Capital expenditure 90 910 155 600 260 200

SOURCE IIEP projection.

As might expected, capital costs are much more sensitive to the different popula-
tion assumptions than recurrent costs. The number of classrooms to be built
depends in practice on the growth rate of enrolments, which differs widely under
the three assumptions.

1. Building Costs are higher in rural areas than in urban areas because of the higher transpor-
tation costs of building materials.
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Public teacher-training costs

Teacher-training colleges recruit their students from among first-level certificate-
holders. The course lasts six years, the first four being devoted to general educa-
tion, and only the last two to pedagogical training proper. It is, moreover,
possible to enter the fifth class of teacher-training colleges directly after four years
of general second-level education. Strictly speaking, therefore, only the cost of
the last two years of teacher-training colleges should be treated as teacher-training
costs. We have, however, been unable to break down the costs of teacher-
training colleges into grades. Any assumption as to the difference in cost between
the last two years of teacher training and the first four years would therefore
involve an arbitrary element. Furthermore, it is important to compare future cost
with present cost. In order to make the comparison significant, we have preferred
to treat the whole cost of six years teacher-training college as teacher-training
costs.

As in other sectors of second-level education, private education is relatively
highly developed in teacher training, though its importance is tending to diminish.
The percentage of private enrolments to total enrolments in fact fell from 39.7
per cent in 1963 to 28.8 per cant in 1968. In the following comments we shall as-
sume that public teacher-training enrolments should evolve so as to meet all needs
for new public first-level school teachers. On the basis of the needs estimated
above and the retention rates at present observed, we have projected teacher-
training enrolments in 1979 and 1989 as indicated in table 34.

TABLE 34. Projection of public teacher-training enrolments

1968 1979 1989

Assumption 38 600 42 600 45 000

Assumption II 38 600 61 400 66 700

Assumption III 38 600 70 400 101 400

souace I1EP projection.

It is important to note that teacher-training enrolments do not follow the same
trend as first-level enrolments, partly because the need for new teachers depends
not on total first-level enrolments but on their growth rate and partly because,
owing to the length of training, there is a substantial time lag between teacher-
training enrolments and the need for new teachers. Thus, teacher-training enrol-
ments in 1979 depend on the need for teachers in the period 1980-85.

With regard to the difference between the three population growth assumptions,
it should be noted that with the low assumption the increase in teacher-training
enrolments is very slight. On the medium assumption this increase is substantial
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between 1968 and 1979, but then becomes stabilized. On the high assumption the
increase is continuous throughout the period.

At the present time there are state teacher-training colleges and provincial
teacher - training colleges. In projecting future costs we have therefore had to use
a weighted cost for these colleges. The unit costs of teacher training in Colombia
are relatively low compared with costs in other countries. This is partly because
teaol,er-training students do not receive any training allowances. Indirect educa-
tional costs, such as scholarships and boarding are also low.

To allow for possible future salary rises, we have assumed that unit costs will
increase by 1.5 per cent per annum, a rate corresponding to the annual increase of
GDP per working-age population. On this assumption, the total cost of teacher
training, in constant 1966 pesos, can be projected for 1979 and 1989 in table 35.

TABLE 35. Recurrent costs of public teacher training (thousands of 1966 pesos)

Assumption I Assumption II Assumption III

1979 110 800 159 600 183 000
1989 135 SOO 200 800 305 200

SOURCE IIEP projection.

Cost of public first -level education and teacher training compared
with gross domestic product

It is now possible to summarize (table 36) the different costs of first-level education
and teacher training, so as to compare them with those of 1966, selected as refer-
ence year.

If the projected cost for 1979 is compared with that for 1966 it will be found to
have more than doubled; in 1989 it will be multiplied by 4 or 5.6 according to
the population assumption. This excessively fast growth in educational costs is
not due solely to population growth, but also to reasons which we shall anr.lyse
below, and particularly the improved retention rate, better teacher qualifications
and better pay. It should nevertheless be noted that the incidence of population
is relatively strong, since in 1989, the cost is nearly 40 per cent higher under the
high assumption than under the low assumption.

Another way of showing the effort required for the development of first-level
education is to compare the cost of first-level education and teacher training with
gross domestic product (table 37).

In the past, the annual growth rate of gross domestic product at constant prices
has been as follows: 1950-54, 5.6 per cent; 1954-58, 3.2 per cent; 1958-62, 5.3 per
cent; 1962-67, 4.4 per cent.
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Population growth and costs of education in developing countries

It can be seen that there is a certain fluctuation in the growth rate and no clear
trend of future evolution. In ourprojections in table 37 we have therefore assumed
a growth rate of 5 per cent per annum, which represents an average rate for the
whole period 1950-67.

TABLE 37. Cost of public liust-level education and teacher training compared with gross domestic
product (millions of 1966 pesos)

1979 5989

1966 Assumption Assumption Assumption Assumption Assumption Assumption
i II 111 I II 111,

Total cost , 876 2 049 2 303 2 350 3 580 4 393 4 945
GDP 73 612 138 800 138 800 138 800 226 100 226 100 226 100
Percentage 1.19 1.48 1.66 1.69 1.58 1.94 2.18

SOURCE Total cost: see table 36.
GDP: Cuenlas Nacionaies 1950-67, op. cit. p. 40.

Compared with other developing countries, the share of expenditure on first-
level education and teacher training may seem low. The expenditure given in
table 37, however, relates only to public education. If private education were
added, the cost would be significantly increased, since private enrolments amount
to some 20 per cent of the total.

In the event of low population growth, the share of first-level education and
teacher training will increase from 1966 to 1979, but will then become stabilized.
In the event of high population growth, this share will increase steadily throughout
the period and will have almost doubled in 1989.

TABLE 38. Index of trend of the different variables, analysed

1966

1989

Assumption I Assumption H Assumption III

Population aged 7 100 162.1 203.6 232.1
Entries 100 124.7 156.6 178,5
Enrolments 100 189.6 233.8 258.2
Teachers 100 210.4 259.5 286.4
Recurrent costs of first-level

education 100 442.4 532.5 577,7
Capital costs of first-level education 100 232.5 398.0 665.4
Costs of teacher training 100 173.0 256.4 389.8
Total costs 100 408.9 501.8 564.8

SOURCE liEP projection.
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In order to give some idea of the over-all trend of the different variables analysed
above, their behaviour is shown in table 38 (1966 = 100) and in figure 8.

b 0.
0. DO

4, 0%.0 71
Os

167



Conclusion

In this study we have tried to show the effects of population growth on the cost
of first-level education and teacher tr^ining. We have seen that, on the low
population growth assumption the cost in 1989 will be four times that or 1966,
and, on the high assumption, 5.6 times. This indicates magnitude of the effort
which must be made to develop first-level education. This considerable increase
in expendiu're is not solely due to the growth of the school-age population. It is
also due to higher retention rates, an improved pupil/teacher ratio, better teacher
qualifications and higher teachers' pay. It would therefore be valuable to show
the relative role of each of the components contributing to the growth of expendi-
ture over the period 1966-89. A simple way of doing this is to calculate the
increase coefficient attributable to each of these components as shown in table 39.

TABLE 39. Increase coefficient of the various components of the growth in recurrent costs of
public first-level education, 1966-89

Assumption I Assumption II Assumption III

Population growth 1.621 2.036 2.321
Elimination of late entries 0.769 0.769 0.769
Improved retention rate 1.520 1.494 1.447
Improved pupil/teacher ratio 1.109 1.109 1.109
Improved teacher qualifications 1.589 1.548 1.521
Pay increases 1.327 1.327 1.327

SOURCE IIEP projection.

The product of all these increase coefficients is equal to the total increase
coefficient of recurrent costs of first-level education from 1966 to 1989 (4.43 in the-
low population growth assumption, 5.32 in the medium and 5.78 in the high).

Even with the low population assumption, population growth remains the major
factor and it clearly increases in magnitude when one goes from the low to the high
assumption.
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There are, however, other important components, in particular the improvement
of teacher qualification 1 and the increase of the retention rates.2 It will be noted
that these two increase coefficients diminish slightly on passing from the low to the
high assumption. In the case of teacher qualification, the explanation is that a
rapid growth of population, and therefore of enrolments, means increased recruit-
ment of teachers, and therefore a certain ' rejuvenation ' of the teaching force.
Since salaries are linked to length of service, this rejuvenation slightly slows down
the rise in cost. In the case of retention rates, this is because the improvement is
more marked in the top grades than in the bottom grades. A rapid population
growth, by widening the base of the pyramid, slightly lessens the overall effect of
the improved retention rate. The improvement of retention rates seems to be a
necessary condition for achieving universal schooling. As already noted, the prob-
lem in Colombia is not simply to increase the intake ratio, since total new admis-
sions in 1968 were already superior to the number of seven-year-old children due
to late entries. More importantly, it is essential to reduce drop-outs, which are
particularly high in the rural areas for the first and second grades.

Although no precise relation can be established between improved teacher
qualification and improved retention rate, it seems that better teacher qualification
is one of the conditions for an improved retention rate. In other words, the
retention rate is more likely to be improveu if an effort is made to improve teacher
qualifications.

The fourth factor of importance is pay increases over the period. In the case
of Colombia, such pay increases seem to be a condition for improved *eacher quali-
fication. At present, a certain number of students from teacher-training colleges
prefer not to start on a teaching career because the conditions do not strike them
as sufficiently attractive. Improved pay therefore seems essential to attract them
into teaching. The improvement of the pupil/teacher ratio will involve only a
slight increase in cost.

Finally, it should be noted that only one increase coefficient is less than one,
namely, the gradual elimination of late entry, which is the sole factor operating to
reduce costs.

J. It has been assumed that the proportion of qualified teachers will gradually increase and
that in 1989 all the teachers will be qualified.

2. Notably due to the reduction of drop-outs in rural areas.
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Colombia

TABLE 2. Trend of intake in public urban schools given different assumptions of population
growth

Year Ass. I Ass. II Ass. III Year Ms. I Ass. II Ass. III

1970 304 100 304 100 304 100 1981 394 800 456 200 468 000

1971 318 800 318 800 318 800 1982 404 100 472 900 490 300

1972 340 000 340 000 340 000 1983 413 700 490 100 513 700

1973 370 100 371 900 371 900 1984 423 400 508 040 538 100

1974 399 100 408 000 408 000 1985 433 400 526 600 563 900

1975 343 400 358 300 358 300 1986 442 500 542 100 589 700

1976 351 500 373 300 374 500 1987 451 700 558 000 616 600

1977 359 800 389 000 391 400 1988 461 200 574 400 644 700

1978 368 300 405 300 409 100 1989 470 800 591 300 674 000

1979 377 000 422 300 427 600 1990 480 700 608 300 704 900

1980 385 700 440000 445 300

Assumption L low population growth, medium migration
Assumption 11: medium population growth, medium migration
Assumption 111: high population growth, medium migration
unlace IIEP projection.

TABLE 3. Trend of intake in public. rural schools given different assumptions of population
growth

Year Ass. I Ass. IL Ass. III Year Ass. I Ass. H Ms. 11:

1970 327 000 327 000 327 000 1981 299 100 ---.45 500 354 ..;"frO

1971 3?0 300 320 300 320 300 1982 302 700 3 .4 100 367 200

1972 320 100 320 100 320 100 1983 306 300 362 900 380 300

1973 315 400 317 200 317 200 1984 310 000 371 900 393 900

1974 305 500 312 600 312 600 1985 313 700 381 100 408 100

1975 278 400 290 500 290 500 1986 316 600 387 900 421 900

1976 281 800 299 300 300 200 1987 319 500 394 700 436 100

1977 285 200 306 400 310 300 1988 322 500 401 600 450 800

1978 288 600 317 700 320700 1989 325 500 408 700 465 900

1979 292 100 327 300 331 400 1990 328 500 415 700 481 700

1980 295 500 337 100 344 100

For the meaning of the different assumptions, see table 2.
SOURCE IIEP projection.
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TABLE 4. Projection of public first-level enrolments given different assumptions of population
growth (in thousands)

Population growth 1968 1974 1979 1984 1989

Urban areas
Assumption I
Assumption 11
Assumption III

Rural areas
Assumption I
Assumption 11
Assumption III

1 276

938

1

1

1

1

1

1

612
623
623

010
018
018

1

1

1

1

1

1

759
896
908

272
373
381

1

2
2

1

1

1

995
330
415

421
658
721

2
2
3

1

1

2

346
894
194

542
902
098

For the meaning of the different assumptions, see table 2.
SOURCE IIEP projection.

TABLE 5. Projection of nee& for public school teachers

Year Ass. I Ass. H Ass. III Year Ass. I Ass. II Ass. III

1972 67 090 67 090 67 090 1982 92 520 104 990 107 115

1973 70 373 - 70 475 70 475 1983 95 010 109 415 112 465
1974 74 910 75 455 75 455 1984 97 600 113 960 118 163
1977 83 720 87 240 87 415 1987 105 641 127 810 137 140
1978 85 585 90 660 91 010 1988 108 390 132 455 144 065
1979 86 600 93 400 93 992 1989 111 090 137 020 151 205

For the meaning of the different assumptions, see table 2.

SOURCE IIEP projection.

TABLE 6. Projection of the number of public school teachers to be recruited

Year Ass. I Ass. II Ass. III Year Ass. I Ass. 11 Ass. III

1974 5 127 5 240 5 240 1984 4 780 6 745 7 670
1979 4 861 6 124 6 297 19S9 5 378 7 600 9 860

For the meaning of the different assumptions, see table 2.
SOURCE IIEP projection.
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General information on Tanzania

GEOGRAPHICAL LOCATION

Tanzania is situated in East Africa along the Indian Ocean, bordered in the north
by Mount Kilimanjaro and Lake Victoria, in the west by Lake Tanganyika and
in the south by Lake Nyasa. The country covers an area of 362,000 square miles
(including Zanzibar and the Pemba Islands).

POPULATION

The population is estimated at 13 million in 1970; the annual rate of growth of
population has averaged 2.7 per cent. Most of the population live in the rainy
part of the country: less than 5 per cent is urbanised.

Africans represent 99 per cent of the mainland population. The non-African
community, however, (Indo-Pakistanis, Arabs and Europeans) has considerable
economic importance.

There are two official languages, Kiswahili and English. English is the primary
language of commerce, law and higher education.

GROSS DOMESTIC PRODUCT

The principal cashcrops of Tanzania are coffee, cotton, sisal, cashew-nuts, tea and
sugar. In the tropical coastal areas crops such as cocoa, coconuts and bananas
are produced. In the highlands maize and wheat are cultivated, mainly for inter-
nal consumption. Livestock rearing plays an important role at the subsistence
level.

Diamonds, gold, tin, lime and salt are the most important minerals but petro-
leum products from imported oil have become major export items. The distribu-
tion of gross domestic product (GDP) at factor cost by industry in 1968 is shown
in table 1. (U.S. $1 = 7.14 shillings, 1969.)

Because of the relative inaccuracy of the estimates of GDP prior to 1966, it is
difficult to assess the real growth rate in the past. From 1966 to 1968, according
to figures recently published, the annual rate of growth in constant prices was
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Population growth.and costs of education in developing countries

TABLE 1. Gross domestic product at factor cost, 1968 (millions of shillings)

Industry Amount Percentage

Agriculture 2 973 40.2
Mining 134 1.8
Manufacturing 519 7.0
Electricity 69. 0.9
Construction 331 4.5
Commerce 966 13.1
Transport 677 9.1
Finance, insurance and business services 710 9.6
Public administration and other services 1 019 13,8

TOTAL 7 398 100.0

5.5 per cent. In 1968 GDP per capita was about 600 shillings (i.e., U.S.$ 84
according to 1969 exchange rates).

Structure. of the educational system

First-level education in Tanzania lasts for seven years four years in lower stage
first-level and three years in upper stage first-level schools. I 'ch grade is known
as a standard beginning with standard I. Education at standards I and H is on a
half-day basis.

At the end of standard IV there h a selective examination for entry into standard
V, but this is being pin, sed out. After standard VII there is another selective
examination which determines those who will go on to general second-level
schools, technical schools and lower level teaching-training colleges.

After four years of general second-level education students sit for the Cambridge
school certificate. Those who are successful can either proceed to higher stage
second-level education (two years leading to the higher school certificate examina-
tion), to third-level technical or commercial education (three years) or to third-
level teacher-training colleges.

Third-level education is also provided at the University of Dar-es-Salaam.
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Introduction

The aim of this study is to show the impact of demographic growth on the develop=
meet and cost of education in Tanzania. For obvious reasons the major effect
of the groWth of population is felt in first-level education. This is particularly true
in Tanzania for three main reasons.

Firstly, the present objective of the Tanzanian government is to increase the
intake ratio of first-level education, i.e. the proportion of 7-year-old children who
are admitted to school, from around 45 per cent in 1968 to 95 per cent in 1989.
The 95 per cent target is explained by the fact that it will be very difficult to develop
first-level education in the more remote parts of the country.

Universal first-level education will be complete in 1996 when full admission will
have been given to seven successive cohorts of 7-year-old children corresponding
to the seven standards of first-level education. The length of time allowed for the
implementation of the target is rather long. This is because Tanzania has chosen
to provide complete seven years' first-level education for every child, while in some
other developing countries universal first-level education is implemented in two
phases, for example, it may be limited to four years for a period of time.

As the Tanzanian enrolment target is set not in terms of numbers of pupils to
be enrolled but in terms of the proportion of children of a given age to be admitted
to first-level schools, clearly the effort required for the achievement of the target
will depend largely on the future growth of the number of 7-year-old children.

Secondly, the official policy of the Tanzanian government is to develop second-
and third-level education in relation to manpower requirements. As a result of
this policy, the number of first-level school leavers to gain access to second-level
education will decrease; from 41 per cent in 1961 to 12.6 per cent in 1970 and to
only 5.2 per cent in 1979. There is no direct relationship, therefore, between the
development of first-level education and enrolments in second- and third-level
education as first-level education will be largely terminal.

Thirdly, current expenditures on first-level education and first-level teacher-
training account for a large shareabout two-thirds in the recent pastof total
educational expenditures. Bearing in mind the rather high target set for first-level
education, one may assume that this proportion will be maintained or increased
during the next two decades.
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Population growth and costs of education in developing countries

A further relevant consideration is that as the official second-level school entry
age is 14, and that of third-level education 20, any change in the fertility rate during
the 1970s will only begin to make its effect felt on second-level education in the
mid-1980s and on third - level education in the 1990s. To assess the effect of
demographic growth on these two levels of education, one therefore has to make
very long-term projections and run the risk of using assumptions of doubtful
validity. ---

Thus, in order to show the impact of population growth on educational expendi-
tures, we will try to assess the effect of various population trends on the develop-
ment of first-level education and teacher training.

It is perhaps convenient to summarize :at the outset the main conclusions of the
study.

Making moderate assumptions about population growth, pupil/teacher ratios
and teachers' salaries, the total cost of first-level education and teacher training
will increase from 141,795,000 'shillings in 1967 to 1,162,797,000 shillings in 1989.
This means that total costs would increase more than eight times during a twenty-
two year period, a compound increase of about ter per cent per annum.

The effect of demographic growth is found to be important; alone it would lead
to almost doubling present expenditures in the twenty-two year period. It is,
however, the proposed increase in the intake ratio and in retention rates which will
play the greatest part in the increase in total costs.

This study is divided into two parts. In part I developments in the recent past
and what is projected in the current plan, 1969-74, are examined. In part II we
will look at the cost of achieving the 1989 target, taking into account population
growth, the policy concerning the level of qualification of the teaching force and
its effect on teachers' salaries, and the level of other teaching costs.
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I The development of education
in Tanzania since independence

Since independence in 1961 Tanzania has had three successive development plans,
the first one covering the period 1961-63, the second 1964-69, and the current one
which covers the period 1969-74. By analysing what has already been achieved
and what is planned for the near future, we will try to assess the effort made by
the Tanzanian government in developing education.

The financing of educational expenditures

Gross national prodwt figures published up to 1969 were based on a national
accounts systehl adored in the early 1960s. This system contained, however,
several imperfections, especially in its coverage of the subsistence sector. The
methodology used, dictated by the availability of data, was also rather crude.
A major revision and improvement of the national accounts was undertaken in
1968-69, and in 1970 a lew series was published, but it covered only the period
1966-68. Both series of GDP at factor cost are given in table 2.

TABLE 2. Gross domestic product at current factor cost (millions of shillings)

Monetary G.D.P. Total G.D.P.

Earlier
series

New
series

Difference
(percentage)

Earlier
series

New
series

Difference
(percentage)

1961 2 756 3 870
1962 2 976 4 189
1963 3 342 4 547
1964 3 801 4 837
1965 3 948 4 894
1966 4 418 4 530 2.5 5 462 6 592 20.7
1967 4 625 4 771 3.1 5 650 6 883 21.8
1968 4 828 5 174 7.2 5 869 7 398 26.0

SOURCE Earlier series: The United Republic or Tanzania, Background to the budget. An economic survey 1968-69,
Dares-Salaam, 1968, p. 9;
New series: Bureau of Statistics, National account of Tanzania 1966-68, Dar-es-Salaam, p. 10.
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When these two series are compared, it can be seen that the earlier estimates of
total GDP were substantially lower than the new ones and that the gap tended to
increase from 1966 to 1968. Both the absolute level of total GDP and its growth
from 1966 to 1968 were therefore underestimated by the earlier series.

The difference, however, is not very large for the monetary sector and the
underestimation of total GDP is mainly explained by the subsistence sector.
Because of the relative inaccuracy of the earlier series and because of the too short
period covered by the new one, it is very difficult to assess what has been the actual
rate of growth in the past. It is likely that it was around 5 per cent in constant

.prices.
Government revenues, however, have tended to increase at a faster rate. It

would not be very significant to compare government revenues with total GDP
since the non-monetary sector was largely underestimated. We have therefore
preferred to use the monetary GDP which is more accurate and which has a closer
relationship with government revenues.

Government revenues, as a percentage of monetary GDP, have increased
gradually from 15.9 per cent in 1961-62 to 20.4 per cent in 1968-69. It seems,
however, that this trend will not be maintained in the future. According to the
current plan, the rate of increase of government revenues will only be slightly
higher than that of monetary GDP.

Total recurrent educational expenditures have more or less followed the same
trends as government revenues (from 3.7 per cent of monetary GDP in 1963 to
4.31 per cent in 1968), as shown in table 3.

Distribution of educational expenditures by financing sources

The four main sources of finance for recurrent educational expenditures are the
central government, the local authorities, parents (in the form of fees) and external
aid. To these one should also add the contributions of voluntary agencies, but
these are excluded as the figures are iot known with any degree of accuracy.
Thus, with the above proviso, the distribution among the various financing sources
is as shown in table 4.

The main burden of financing recurrent educational expenditures rests upon the
central government. Total recurrent government expenditures, including ex-
penditures on consolidated funds (mainly debt servicing), have increased from
479,000,000 shillings in 1962-63 to 1,470,251,500 shillings in 1969-70. Excluding
expenditure on debt servicing, government expenditures on education have, in
spite of some fluctuations, accounted on average for 20 per cent of total govern-
ment expenditures on supply. But, as mentioned earlier, from 1962 to 1968 go-
vernment revenues and expenditures increased at a faster rate than monetary GDP.

Insofar as the ,Jcal authorities are concerned, it is not possible to draw any con-
clusions as the period under review is too short. It seems, however, that the share
of local authorities, which increased notably between 1963 and 1965, has levelled
off. In fact, from 1966 to 1968 their share decreased in both relative and absolute
terms.
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Tanzania

Although foreign aid contributes to some extent to the financing of recurrent
educational expenditures, it is difficult to assess its share accurately. The figures
given in table 4 relate only to grants which are given from time to time to various
levels of education and which can be identified. One should also take into con-
sideration the gratuities and ' overseas additions' which are paid, in most cases,
to expatriate teachers by their sponsoring governments. In addition, some
countries choose to supply teachers ' in kind '.

Finally, one should mention fees which play a significant role in the financing
of first-level education.

Distribution of recurrent expenditures among the various levels
of education

First-level education and teacher training have accounted for a large share of
recurrent educational expenditures (see table 5). However, from 1963 to 1967 the
proportion declined somewhat from 66.2 per cent to 59 per cent due to the high
priority accorded to second-level and third-level technical education during this
pet iod. This trend is now being reversed because of the target for universal
admission to first-level education beginning in 1989.

The share of second-level and technical education will decline in the future for
two main reasons: the pegging of second-level and technical enrolments to man-
power needs and the gradual replacement of expatriate teachers by Tanzanians,
which will lead to a certain reduction in costs.'

This policy of localization, implies a rapid exp. ion of the University of Dar-es-
Salaam and an increased number of scholarships fe-.- Tanzanians to study abroad.
The share of third-level education in 1973/74 wfil be double that in 1963, namely
13.8 per cent as compared with 6.3 per cent.

The development of first-level education

Official policy concerning the development of first-level education has varied
somewhat in the past. These changes will be analysed in terms of their effects on
the increase in enrolments, on the sunp'; and demand for teachers of various quali-
fications and on the cost and financing of first-level education.

Policy concerning the development of first -level education

THE STRUCTURE AND QUANTITATIVE EXPANSION OF FIRST-LEVEL EDUCATION

Prior to independence in 1961 there were separate educational systems for Euro-
peans, Asians, other non-Africans and Africans. In all systems first-level educa-

1. TIte reduction in cost is due .o the fact that new Tanzanian teachers begin at the bottom
ol the scale, while the evpr.riate teachers they replace have a longer length of service.
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Tanzania

tion lasted for eight years, four years of lower stage and four years of higher stage
first level, which led to a first-level school leaving certificate.1 Attendance for
standards I and II was on a half-day basis, but in many schools this was also true
for standards III and IV. At the end of standard IV there was a selective exami-
nation, and only a small proportion of children, about twenty per cent, enterzd
higher stage first level.

After independence a;1 systems were integrated into a national system. No
major changes, however, were made in the structure of the system. The main
concern at that time was the acute ,portage of qualified manpower, hence the
Three-year Plan, 1961-63, aimed ai a considerable development of secondary and
post-secondary education,' and first-level education was given a low priority.

During the First Five-year Plan, 1964-69, the main objective continued to be
meeting high-level manpower requirements, and the quantitative expansion of
first-level education was not encouragr:d. However, a major reform of the struc-
ture of first-level education was embarked upon. As most children left school at
the end of standard IV because of Cite selective examination for entry to standard V,
it was decided gradually to abolish half-day atten lance for standards III arid IV.
This has now been large.y achieved. In addition, to adapt the system to the needs
of the majority of children leaving school at the end of standard IV, the curriculum
of lower stage first-level education was re-designed.

In view of these changes :n _lower first-level education it was felt that higher
stage first-level education could he reduced to three years. The process of sup-
pressing standard VIII was gradually begun, and the conversion of the eight-year
system to a seven-year system became effective in 1969.

First-level education was accorded much higher priority in the Second Five-
year Plan, 1969-74. Firstly, it was decided to increase the intake ratio of 7-year-
old children from the current level of 45 per cent to 95 per cent in 1989. The
second decision, the effect of which will be almost as important in terms of the
growth of total enrolments in first-level education, was to increase rapidly the
transition ratio between standards IV and V, so that the selective examination
between these two standards may be suppressed at the end of the plan period.

Looking at the period since 1961 as a .thole (see table 6), one sees that although
a low priority was given to the quantitative expansion of first-level education
during most of the period, admissions to standard I increased steadily from
121,386 in 1961 to 157,196 in 1967, an annual rate of growth of 4.4 per cent.
This rate of growth was slightly higher than tl lt of the 7-year-old children in the
population and the intake ratio rose from 40 to 45 per cent. With the implemen-
tation of the current plan the intake ratio will again increase rapidly and is expected
to reach 52 per cent in 1973/74.

The rate of growth o: enrolments in standard V was even faster, averaging 20
per cent during the pe'ziod. It was due to an increase in the transition rate bet-
ween standards IV and V from 22.5 per cent in 1961 to 48.2 per cent in 1967.

1. The first-level school leaving certificate did not give direct access to second-level education
as at present. Access was through a selective examination.
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TABLE 6. Enrolment in first-level schools, past and projected

Year Standard 1 Standard V Total enrolment

` 1961 121 386 19 721 486 470
1962 125 521 26 803 518 663
1963 136 496 40 503 592 104
1964 140 341 43 610 633 678
1965 149 314 53 483 710 200
1966 154 512 60 721 740 991
1967 157 196 60 956 753 114
1968 155 802 67 417 765 169

Pl..: projection
1970 171 500 82 200 850 900
1971 180 000 98 900 906 600
1972 189 000 113 200 977 800
1973 198 400 127 800 1 056 700
1974 208 300 147 300 1 140 100

SOURCE Annual report of the Ministry of National Education, 1968, op. cit., table A26
Tanzania second five-year plan, Vol. 11, op. cit., p. 63.

THE POLICY ON TEACHERS' QUALIFICATIONS AND ITS EFFECTS ON TEACHER SUPPLY

In 1961 there were three categories of first-level school teachers grades A, B
and C. Training for each category lasted for two years, but they were recruited
at different levels of education. Entry to grade A teacher-training colleges was
after four years of second-level education, grade B after two years and grade C
after completion of first -level education.

The reason for having t tl!ee types of teachers was partly that teaching in stan-
dards Ito V was iKiswahili, with English language teaching optional in standard
VI and compulsory in standards VII and VIII. Grade C teachers were trained to
teach in Kiswahili, while-grade B, and more particularly grade A, were trained in
English. Thus, in principle, standards I to V were staffed with grade C, standard
VI with grade B and standards VII and VIII with grade A. In a complete eight-
standard first-level school, therefore, the theoretical staffing formula was five
grade C teachers, one grade B and two grade A.

In practice the staffing formula was not applied in all first-level schools. In
1964, for example, the situation was as shown in table 7.

As can be seen from this table, in urban areas the number of teachers in- post
was slightly higher than the number of teachers required. In addition, there was
apparently a surplus of 233 English-language teachers (97 A's and 136 B's).
In rural areas, on the other hand, there was a shortage of 867 teachers, in particular
of English-language teachers. It was not possible, however, to transfer the urban
surplus of English-language teachers to rural areas as nearly all of thew. were of

188



Tanzania

TABLE 7. Teachers required and teachers in post in first-level education, 1964

Grade A Grade B Grade C Total

Urban schools

Total teachers required 208 134 761 1 103
Actual teachers in post 305 270 591 1 166

Rural schools

. Total teachers required I 425 981 9 339 .11 745
Ac'aal teachers in post 390 1 109 9 379 10 878

SOURCE A.C. Mwingira and S. Pratt. The process of educe tional planning in Tanzania in Education:d development
in Africa, Vol. 1, Paris, Unesco:1IEP, 1969, p. 172.

Indian origin and it was unlikely that they would settle in rural areas, or make
satisfactory teachers for children from a different linguistic background.

The First Five-year Plan provided for an increase in the number of grade A
teachers to be trained, with a decrease in grade C training. Grade B became an
upgrading category for in-service promotion of grade C teachers. These decisions
naturally resulted in an improvement in the teacher qualification profile.

The Second Five-year Plan, with its emphasis on the quantitative expansion of
first-level education entailed revising plans for teacher training. In order to meet
the requirements for teachers in lower stage first-level education, the provision of
grade C teachers will be very much increased 1 (indeed quintupled), whereas in the
previous plan the trend had been toward the abolition of this category.

The training of grade A teachers will also be expanded toward the end of the
plan.in order to meet the demand for teachers for upper stage first-level.

The effect of these policy changes can be seen in the intake figures for teacher-
training courses shown in table 8.

The costs and financing of first-level education

Expenditures on first-level education rose steadily from. 88,160,000 shillings in
1963 to 124,818,000 shillings in 1968. Most of the increase can be attributed to
the growth of enrolments, but there was some increase in unit costs (table 9).

Teachers' salaries have gradually increased from 65 per cent to 76 per cent of
total recurrent expenditures, while boarding school expenditures, conversely,
have tended to decrease. In the future, with the expansion of first-level education
and the gradual suppression of the entrance examination to s'.andard V (which

1. The plan made proVision for the training of a ne,- e:ategory of teachersgrade I) teachers
who would only receive one year of professional training after completion of first-level
education and national service. It was recently decided that this category would not in fact
be created. We have thus assumed that the number of grade D teachers to be trained will
be replaced by an equivalent number of glade C teachers.
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TABLE 8. Intake into teacher-training courses

Year Grade A Grade B Grade C

1961 92 129 780
1962 86 103 753
1963 183 50 700
1964 289 891
1965 493 625
1966 703 643
1967 818 359
1968 1 056 150

Plan projection

1969 1 200 240
1970 740 1 400

.1971 740 1 700
1472 740 1 900
1973 1 000 1 850
1974 1 000 1 750

SOURCE Annual report of the Ministry of National Education, op. cit. 1966. pp. 76-77
Tanzania second five-year plan, op. cit. Vol. I, p. 153. (For details about grade C teachers see footnote 1, p. 189).

implies that the typical first-level school will have seven standards), the relative
share of boarding school expenditures will decrease even further.

On average, unit costs rose by 2 per cent per annum. This increase was mainly
due to the improvement in the teacher qualification profile, and consequently, to
the increase in the teachers' salary costs.

First-level education expenditures are financed by three main sources: ti e central
government, the heal authorities, and parents (see table 10).

The share bony; by the local authorities increased up to 1965 (to more than 40
per cent if one excludes the contributions of voluntary agencies and miscellaneous
sources). Since then, however, it had tended to decredse, not only in relative
terms, but also in absolute terms. The decline in the relative part played by the
local authorities is due to the fact that their resources have not grown as quickly
as their total expenditures.

In view of this widening resource gap, the government has asked the local
councils to revise their assessment rolls in the light of the 1967 population census
which indicated that there would be an overall shortfall of about 20 per cent. and
to introduce a more progressive scale of local rates.

But such measures could not be effective in the short term and, in fact, many
local authorities have already run into difficulties. In mid-1968 the President
intervened and announced that the central government would take over responsibi-
lity for the payment of salaries to all teachers, thus relieving the local authorities
of much of their financial responsibility regarding education. As a result of this
increased responsibility, the government has made provision in the present plan
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Tanzania

for both a super-normal ' rate of growth of its own recurrent expenditures on
education (9 per cent per annum compared to an anticipated growth of availability
of resources to the government of 7.5 per cent) and for a much higher rate of
growth of recurrent expenditures on first-level education than was allowed for in
previous plans.

Although fees for second-level education were abolished in 1964, they still play
a significant role in the financing of fir st.level education. Boarding and day
school fees acclunted for more than 10 per cent of total recurrent expenditures of
first-level education.
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II The impact of demographic growth on
the development and cost of education
during the next tw_g4lecades

It is the intention of the government of Tanzania to increase gradually the first-
level school intake ratio from the level of 45 per cent in 1969 to 95 per cent in
1989. The effort required for the attainment of this target will depend on the
rate of growth of the school-age population, the policy concerning the qualification
profile of the teaching force, the behaviour of teachers' salaries, the level of non-
salary costs, and the cost of teacher training. The feasibility, from a financial
point of view, will furthermore depend on the growth rate of the economy.

In order to illustrate the various consequences implied by the attainment of the
1989 target, we will project enrolment in first-level education according to various
population trends. We will then project the supply and demand of teachers
according to various assumptions about the teacher qualification profile: and we
will finally estimate the cost of the development otirst-level education and teacher
training according to these different hypotheses.

Projection of enrolment

As the target is set in terms of an intake ratio, we have first to project new admis-
sions to first-level education. T1,cse new admissions will, of course, depend on
the growth of the school-age. population in the future.

Demographic projection

In 1967 a population census was taken in Tanzania and th, total population was
found to be 11,957,000 in mainland Tanzania. Compared with the results of the
previous census (which took place in 1957) it showed an unexpectedly high increase
in population and it is very likely that the size of the population was underestimated
by the 1957 census.

Because of lack of appropriate data it was not possible to estimate directly the
specific age fertility rate and the specific age mortality rate. However, by analys-
ing the results of the 1967 census, the census office of the Central Statistical
Bureau has calculated the following estimates concerning the population character-
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istics of Tanzania:1 crude birth rate, 47 per thousand; crude death rate, 22 per
thousand; life expectancy at birth, 40 years; infant mortality, 165 per thousand;
gross reproduction rate, 3.20.

Using these population data, the Population Division of the United Nations
prepared three population projections on the basis of the following assumptions
regarding the evolution of fertility and mortality rates in the future.

FERTILITY ASSUMPTION

It is assumed that the present high level of the gross reproduction rate (3.20) will
continue in the future with the distribution of the fertility pattern as given in table
I I.

TABLE 11. Distribution of the fertility pattern

Age Percentage Age Percentage

15-19 8.9 35-39 14.7

20-24 23.7 40-44 6.5

25-29 24.4 45-49 1.9

30-34 19.9 100

MORTALITY ASSUMPTIONS

Three mortality assumptions were made which would cause life expectancy at birth
to evolve as shown in table 12.

TABLE 12. Life expectancy at birth

High Mean Low

Male Female Male Female Male Female

1965-70 41.40 44.60 40.15 43.35 38.90 42.10

1970-75 45.16 48.36 42.65 45.85 40.15 43.35

1975-80 48.90 52.10 45.15 48.35 41.40 44.60

1980-85 52.85 55.85 47.65 50.85 42.65 45.85

SOURCE UN Population Division, unpublished working paper.

1. See B. Egero, Population characteristics of Tanzania: re,. estimates, Central Statistical
Bureau, Dar-es-Salaam, 1969.
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TABLE 13. Population projection 1965-8

1965 1970 1975 1980 1985

Assumption I
School-age

population (5-9)
School-age

population (10-14)
Working-age

population (15-60)

1 665

1 409

5 972

1 886

I 595

6 762

2 109

1 810

7 675

2 434

2 030

8 730

2 811

2 347

9 919

Total population

Assumption H

School-age
population (5-9)

School-age
population (10-14)

Working-age
population (15-60)

11 674

1 665

1 409

5 972

13 171

1 898

1 598

6 778

14 945

2 162

1 830

7 724

17 038

2 541

2 093

8 842

19 496

2 992

2 470

10 153

Total population

Assumption III
School-age

population (5-9)
School -age

population (10-14)
Working-age

population (15-60)

11 674

1 665

1 409

5 972

13 236

1 910

1 602

6 793

15 150

2 214

1 849

7 769

17 475

2 647

2 157

8 947

20 287

3 166'

2 593

10 378

Total population 11 674 13 299 15 347 17 893 21 039

Assumption I: low population growth
Assumption it: medium population growth
Assumption Ill: high population growth

SOURCE United Nations Population Division, unpublished working paper.

As these three projections assume the same fertility level and a dechnilig morta-
lity rate (although at different rates) the difference between them is not very large.
(See table 13.)

1. A different set of projectlons was prepared in 1971 by R. flenin at the University of
Dar-es-Salaam using two assumptions about fertility (constant fertility and rising fertility)
and only onn assumption of decreasing mortality. They are,, however, only projected
until 1980.

Year

High assumption Low assumption

Birth rate Death rate
per thousand per thousand

Birth rate Death rate
per thousand per thousand

1967-70 48 22 48 22
1970-75 49 20 48 ' 20
1975-80 50 18 48 18
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In the previous projections, the rate of growth of total population is rather high
(about 3 per cent per annum). But, as the decline in the mortality rate is higher
for younger generations than for older ones, the rate of growth of school-age
population is higher than that of the working-age population (except for the low
assumption and for the period 1965-751. Furthermore, as shown in table 14, the
range of growth rates in the various assumptions is larger for the school-age
population (from 2.46 per cent to 3.55 per cont) than for the working-age popula-
tion (from 2.54 per cent to 2.94 per cent).

TABLE 14. Population growth rates

School-age population
percentage

Working-age population
percentage

Assumption 1 1965-75 2.46 2.54
1975-85 2.79 2.61

Assumption 111965 -75 2.65 2.62
1975-85 3.19 2.78

Assumption 111 1965-75 2.83 2.67
1975-85 3.55 2.94

SOURCE United Nations Population Division, unpublished working paper.

Projection of admission to first-level education

The official age of admission to first-level education is seven. This age has been
chosen so that first-level school-leavers (after seven years of studies) may directly
enter the labour market if they so wish. Access to second-level education is, in
any case, limited to a small proportion of those who finish first-level education.

In reality, however, the age range of the children who are admitted to first-level
education is very wide, ranging frcia 6 to 14. Precise statistical data about the
age distribution of children newly admitted to first-level education are not available.
Early entry and late entry do not affect total admission in the same way. In the
long run, early entries do not increase total admission (because those who are
admitted at the age of 6 will not be counted as new admissions at the age of 7).
Late entries, conversely, can temporarily increase total admission. The reasons
for late entry are various but one of the most important is undoubtedly the recent
development of first-level education in some areas. With the gradual develop-
ment of first-level education throughout the country, the problem of late entry
will certainly become less severe. Thus, we have assumed that in the long run,
total admissions will depend on the size of the 7-year-old population.

In order to reach the 1989 target, the intake ratios are planned to increase in
the following way: 50 per cent in 1974, 60 per cent in 1979, 77 per cent in 1984
and finally, 95 per cent in 1989. Taking into account these intake ratios and the
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TABLE 15. Projection of new admissions to first-level education

Year Intake ratio

New admissions

Assumption I Assumption 11. Assumption III

1968 43.4 155 802 155 802 155 802
1969 44.5 163 356 163 356 163 356
1970 45.3 171 485 171 485 171 485
1971 46.3 180 026 180 026 180 026
1972 47.4 189 000 189 000 189 000
1973 48.5 198 430 198 430 198 430
1974 49.6 208 340 208 340 208 340
1975 52.0 218 400 224 100 229 300
1976 54.0 233 400 240 400 246 900
1977 56.0 249 100 257 400 265 400
1978 58.0 265 500 275 300 285 000
1979 60.0 282 700 294 100 305 600
1980 63.4 290 400 320 800 334 800
1981 66.8 333 600 349 400 365 600
1982 70.2 360 900 379 500 394 800
1983 73.6 389 600 411 300 432 800
1984 77.0 419 600 444 800 469 400
1985 80.6 452 200 481 200 509 400
1986 84.2 486 300 519 600 551 700
1987 87.8 522 100 560('00 X596596 500
1988 91.4 559 600 602 1:00 643 700
1989 95.0 598 800 647 200 693 700

SOURCE 1968.69: actual admissions
1970-74: second five-year plan projection
1975-89: HEP projection based on the intake ratios given as targets by the Ministry of National Education.

three projections of 7-year-old population, new admissions to first-level schools
may be projected as shown in table 15.

Projection of total enrolment in first-level education

With the suppression of the selective examination, the evolution of the transition
rate between standard IV and standard V is likely to be as follows:

1969 54.5 per cent;
1970 65.7 per cent;
1971 73.7 per cent;
1972 81.6 per cent;
1973 89.7 per cent;
1974 97.5 per cent.

This will change the retention rates in first-level education considerably. The
real and the predicted behaviour of the various cohorts entering first-level school
from 1964 to 1971 is shown in table 16.
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TABLE 16. Behaviour of the various cohorts admitted to first-level education, 1969-71

Year t

Standard

t + 0 t + I t + 2
IV

t + 3
V

t + 4
VI

t + 5
VII

t + 6

1964 1 000 981 962 947 480 454 443
1965 1 000 976 944 914 463 452 441
1966 1 000 950 937 924 503 490 510
1967 I 000 986 972 958 629 614 599
1968 1 000 986 972 958 706 689 673
1969 / 090 986 972 958 782 763 745
1970 1'J00 986 972 958 860 839 819
1971 1 000 986 972 958 935 912 890

SOURCE Calculated on the basis of data supplied by the educational planning office. The figures in italic and Glow:
in the upper left hand of the table are based on actual behaviour, while the others are based on the predicted
behaviour of the cohorts.

M the drop-out rates envisaged for the cohorts entering first-level education in
1971 are already very low (compared with those in other developing countries)
we will assume that retention rates in the future will continue to be the same.
In any case, should the drop-out rates decrease further, the effect on total cost will
not be very important. The only effect in fact would be a larger pupil/teacher
ratio in the higher grades.

Using these retention rates and the number of new admissions previously pro-
jected, it is simple to project the total enrolment of first-level education according
to the three demographic hypotheses.1

To illustrate the effect of the increasing intake ratio, the change in the retention
rates and the growth of school-age population on total enrolment; figure 1 shows
the enrolment pyramid and the school-age pyramid in 1968, 1979 and 1989.

The shapes of these pyramids show clearly the result of the different policies
decided upon. In 1968 there was still a clear distinction between lower and upper
first-level, the enrolment ratio of standard V being only 21.4 per cent, while that of
standard IV was 42.1 per cent. With the abolition of the selective examination
in 1974, this distinction will no longer exist in 1979. Moreover, the difference
between the enrolment ratio in standard I and standard VII will not be very large
because the increase in the intake ratio during the 1970's will not be very rapid.
The increase will be much more rapid during the 1980's. As a result, the difference
in the enrolment ratio will be larger (from 95 per cent in standard Ito 67.2 per cent
in standard VII). Finally, the 95 per cent enrolment ratio for all grades of first-
level education will only be reached in 1996. From then onwards enrolment in
first-lcvel education will follow the same rate of growth as that of the school-age
population.

1. The detailed projection of enrolment can be found in appendix, table 3.
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1968

VII 19.5%

VI 19.6%

V 21.4%

IV 42.1 %

III 42.6%

II 42.8%

I 43.0%

1979

VII

VI

V

IV

III

44.4" %,

46.5%

49.7%

52.7%

55.1%

57.6%

60.0%

1989

VII 67.2%

VI 71.4%

V 76.0%

IV 80.4%

III 85.2 %

II 90.0%

I 95.0%

I i I I I I J
100 000 200 000 300 000 400 000 500 000 600 000 700 000

FIGURE 1. School-age population, enrolment and enrolment ratio in 1968, 1979 and 1989 (mean
demographic projection)

Projection of teacher supply and demand

Firstly, the demand for teachers according to each of the three population ass-
umptions will be projected. We will then try to see how teacher training should be
developed, in order to meet teacher requirements.
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The demand for teachers

As the different standards of first-level education are staffed with different cate-
gories of teachers, to project the required number of teachers, it is necessary to
estimate the number of classes in each grade.

PROJECTION OF THE NUMBER OF CLASSES

Table 17 shows how the pupil/class ratio has evolved in the past.'

TABLE 17. Evolution of the pupil/class ratios 1962-67

Standard

Year 1 II III IV V VI vii VIII

1962 41.0 38.0 35.0 34.G 36.0 33.0 33.0 34.0
1963 42.0 39.0 37.0 34.0 43.0 38.0 35.0 36.0
1964 43.9 41.2 39.5 36.0 39.1 35.3 35.3 37.1
1965 44.1 4I.7 41.1 40.6 43.0 40.9 40.7 41.6
1966 44.5 42.7 40.7 38.8 39.1 40.9 40.7 41.6
1967 43.3 41.3 39.9 39.1 41.0 38.5 41.8 42.1

SOURCE Annual report of the Ministry of National Education, 1962-67, op. cit.

This pattern clearly reflects the existence of two stages in first-level education.
From standards I to IV the pupil/class ratio tends to decrease because of drop-
outs. It then tends to increase again in standard V after the selective examination
and regrouping of classes.' It is also high in standards VII and VIII because of
repeaters.

With the abolition of the selective examination in 1974, this pattern will change.
From 1969 to 1974 the number in standard V will increase sharply because of the
gradual increase of the transition ratio between standard IV and V. And one may
assume that from 1971 onwards any new stream opened in standard I will continue
through to standard VII.

The increase in both the intake ratio in standard I and in the transition ratio
between standards IV and V will entail a very great effort regarding school build-
ing during the implementation of the Second Five-year Plan. Thus, the Ministry
of National Education has decided to maintain the pupil/class ratio in standard I
at its 1967 level, i.e. 43.3, during the plan period. After that date, because of the
necessity of creating schools even in sparsely inhabited areas, the pupil/class ratio
is expected to decrease gradually to forty.

I. First-level school classes are normally built to seat 45 pupils, but, of course the average size
of a class is smaller.

2. It is to be noted that total enrolment in standard V is less than half that of standard IV.
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Tanzania

Using the above assumptions, the projection of the number of classes for each
of the three population hypotheses is shown in table 18.

STAFFING FORMULAE

As we have seen earlier the policy concerning the qualifications of first-level
teachers has changed somewhat in the past and the present policy is to give top
priority to increasing the supply of teachers rather than improving the qualification
profile.

The staffing formula envisaged by the Second Five-year Plan is as follows:

Grade A Grade B Grade C

Standards I and II I

Standard III

Standard IV

Standard V 1

Standard VI

Standard VII

TOTAL 2 1 4

According to officials of the Ministry of National Education, this staffing formula
is not, however, completely satisfactory, because it imposes a very heavy working
load on first-level school teachers and prevents the efficient implementation of in-
service training schemes. This working load will increase even more in the future
as first-level teachers will also teach in the adult education programme.

Thus we have presented two alternatives. The first one corresponds to the
above-mentioned staffing formula. The second is an improvement of the situa-
tion. It assumes that there will be one supernumerary grade C teacher in each
complete seven-standard school.

Application of the seconzi staffing formula would, however, require a very rapid
increase in the supply of teachers and it seems unlikely that this could be achieved
during the 1974-79 period. We have therefore assumed that it will be gradually
achieved from 1974 to 1984: the situation in 1979 corresponding to an intermediate
stage where half the complete seven-standard first-level schools will receive super-
n umerary teachers.

PROJECTION OF THE REQUIRED NUMBER OF TEACHERS

The required number of teachers t projected on the basis of these two staffing
formulae will expand as shown in figure 2.

1. For details about the number of teachers of the various categories, see appendix, table L
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Staffing formula 1

Grade A or B

0 Teorhers tO 000 20000 30000
1

Grade C

0 Teachers 10 000

Staffing formula 2

Grade A or B

1979

1984

1

20 000 30 000 4000) 30000

II
1989

0 00010Teacher., 20 000

Grade C

1979

1984

Populalion assamphron

1

1989

Teachers 10 20 000 30 000 40 000 5001'00

FIGURE 2. Projection of the required number of teachers, 1974-89
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The supply of teachers

In projecting the supply of teachers, one must take into account the stock of tea-
chers in 1970, the retention rate by length of service, the expected output of the
teacher-training colleges and the in-service upgrading programme.

STOCK OF TEACHERS IN 1970

The distribution of teachers by category and length of service in 1970 is given in
table 19. This shows clearly the various changes in the policy regarding the
qualification profile of the teaching force. Before 1964 the output of grade A
teachers was very low and the great majority of teachers were grade C. As a
result of the First Five-year Plan policy to improve the qualification of the teaching
force the annual output of grade A teachers increased from 86 in 1963 to 1,035
in 1969. This explains why the average length of service of grade A teachers is
relati rely low compared with the other categories of teachers. It should be noted
that since 1965 the formal training of grade B teachers has been discontinued.

TABLE 19. Distribution of teachers by category and length of service, 1970

Length or service
(years) EO II EO 111 Gra.de A Grade B Grade C Total

0-4 12 50 2.862 810 2 916 6 650

5-9 5 87 312 1 055 3 267 4 726,

10-14 142 557 3 213 3 912

15-19 99 2 084 2 183

20-24 14 67 81

TOTAL 17 137 3 316 2 535 11 547 17 552

SOURCE Ministry of National Education, Summary of the number of teachers at various scale points. Oat -es-Salaam,
1970.

RETENTION RATE BY LENGTH OF SERVICE

The problem of loss of teachers in Tanzania is complicated by the fact that in
addition to the normal causes of loss (change of activity, marriage, death and
retirement) one also has to take into account selection for upgrading courses.
The selected teachers leave their category but are not lost to the system as a whole.

Upgrading programmes exist for all categories of teachers from grade A to
Educational officers III (second-level education teachers), from grade B to A and
from grade C to B.
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Although the causes for the loss of teachers are varied, it seems reasonable to
assume that the loss is linked largely to length of service.'

We will thus use a rate of retention by length of service. One of the advantages
of such a method of projection is that it permits us to have, for each year, a distri-
bution of teachers by length of service and facilitates the precise calculation of the
cost of teachers' salaries.

The retention rate by length of service has been estimated, taking into account
all the causes for loss (see appendix, table 2).

THE STOCK OF TEACHERS IN i )74

The number of teachers available in 1974 is already determined by the planned
output of the teacher- training colleges and of the various upgrading schemes.
The 1974 stock of teachers can be projected as in table 20.

TABLE 20. Projection of the 1974 stocl. of teachers

Category of teachers

Teachers from 1970 Teachers trained
stock and still in 1970-74 and still in Tr al

Stock in 1970 service in 1974 service in 1974 1 teachers in 1974

Grade A/E.O. 3 470 3 196 3 409 6 605
Grade B 2 535 2 177 1 534 3 711
Grade C 11 547 9 376 5 032 14 408

TOTAL 17 552 14 749 9 975 24 724

I. Including output from upgrading programmes.

SOURCE ilEP projection on the basis of the planned output of teacher-training colleges, and of the various upgrading
schemes, during the implementation of the Second Five-year Plan.

It is interesting to compare the situation in 1964 with that in 1970 and in 1974
and to see to what extent the effort made during the First and the Second Five-
year Plans for the training of teachers will permit general application of the
official staffing formula in all first-level schools in 1974.

Table 21 shows a deficit of teachers in 1970 and in 1974. The great number of
grade C teachers trained during the Second Five-year Plan will not yet have
entered the teaching force: the deficit of grade C teachers in 1974 will therefore
have increased.

The total deficit, furthermore, should be interpreted cautiously: The number
of teachers required, has in fact, been calculated according to the official staffing

I Certain causes of loss (such as marriage, death and retirement) are linked to demographic
factors and therefore depend upon the age distribution of teachers. Other causes (such as
selection for upgrading courses) depend upon the length of service. One may assume the
close relationship between length of service and age.
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TABLE 21. Supply and demand of teachers, 1964-74

Type of teachers 1964 1970 1974

Grades A and B
Number of teachers available 2 074 6 005 10 316
Number of teachers required ' 2 748 5 192 9 246

Difference -- 674 + 813 +1 070

Grade C
Number of teachers available 9 970 11 547 14 408
Number of teachers ,equired 10 100 12 879 16 030

Difference 2 130 1 332 1 622
All teachers

Number of teachers available 12 044 17 552 24 724
Number of teachers required ' 12 848 18 071 25 276

Difference 2 804 519 552

I. This is the number theoretically required if the staffing formula is integrally applied.
2. Minus sign means deficit.

SOURCE Supply of teachers:
1964: Mwingira and Pratt, op. cit., p. 172
1969: Summary of the number of teachers at various salary scale points, op. cit.
1974: IIEP projection
Requirement of teachers: calculated on the basis of the official staging formula.

formula which envisages one teacher per standard and one additional grade C
teacher in every group of standards VI and VII because the working-load of the
teachers of these standards is higher than that of the other standards. The 1970
deficit is explained by the fact that contrary to the requirements of the staffing
formula half-day sessions are still maintained in a certain number of standards HI
and IV and that an additional grade C teacher is not systematically posted in every
group of standards VI and VII. In 1974 the deficit of teachers can also be over-
come by this policy. Also, the deficit may be smaller should the retention rates
of teachers be higher than is now expected.

One should also add that while there is a deficit' for the total number of teachers
required, conversely, there is a surplus in the higher trained categories of teachers.
In other words the qualification profile of the teaching force has been much impro-
ved during the two successive Five-year Plans. This is particularly clear when the
situation as it is in 1970, and as it will be in 1974, is compared with that of 1964.

PROJECTION OF THE SUPPLY OF TEACHERS DURING THE THREE QUINQUENNIAL
PERIODS 1974-79, 1979-84 AND 1984.89

Starting with the 1974 stock of teachers, and using the method previously described
(application of retention rates to project the surviving stock, taking into account
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TABU. 22. Projection of the required supply of teachers t according to two staffing formulae
and three population projections

Period

Staffing formula I Staffing formula 2

Assump. I Assump. it Assump. III Assump. I Assump. II Assump. ill

Grade A 1974-79 3 410 3 546 3 670 3 410 3 546 3 670
1979-84 3 272 4 056 4 829 2 693. 3 476 4 249
1984-89 7 100 7 5)i 8 088 5 399 5 830 6 273

Grade 13 1974-79 2 338 2 338 2 338 2 338 2 336 2 338
1979-84 4 180 4 335 4 486 4 753 4 908 5 060
1984-89 6 794 7 249 7 682 8 501 9 014 9.502

Grade C 1974-79 11 600 12 234 12852 13 938 14 571 15 190
1979-84 16 363 17 597 18 758 21 042 2: 509 23 900
1984-89 26 570 29 427 31 307 31 797 35 014 37 258

I. Including upgrading

Assumption I: low population growth
Assumption II: medium population growth
Assumption all: high population growth

Staffing formula 2 assumes one supernumerary grade C teacher in each complete seven standard school.

SOURCE 11 EP proieetion.

length of service), we have calculated the supply of teachers required for each
planning period, given the expansion of first-level ed-,:ation for each of the
population assumptions and the two staffing formulae (see table 22).

In Tanzania, the supply of teachers comes from two main sources, the pre-
service teacher-training colleges and the in-service upgrading programme. As
selection for the upgrading programme takes place after a certain number of years
of service, enrolment in upgrading programmes depends upon the output of
teachers during previous years. Enrolment in teacher training on the other hand
depends directly upon the requirements for additional teachers.

In order to appreciate the effort that has to be made in teacher training if the
1989 target is to be achieved, we have presented in figure 3 the comparative supply
of teachers during the four quinquennial periods (1969-74, 1974-79, 1979-84,
1984-89). In this figure it has been assumed that the present staffing formula will
be maintained in the future. The graph shows that, because of the increase of
the intake ratio and because of population growth, the number of teachers to be
trained during the 1984-89 period will be nearly four times higher than that which
is envisaged in the present plan period. The difference observed in the thiee
population projections is not very great, although it tends to increase in the
successive periods, for these population projections are based on the same fertility
assumption. Their difference therefore depends only on the decrease in mortality
rates in the future.
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PROJECTION OF ENROLMENT IN TEACHER-TRAINING COLLEGES

On the basis of the required supply of teachers it is possible to project the enrol-
ment in teacher-training co_:eges. For projection purposes we have assumed that
the planning period will continue to be five years. We have also assumed that the
output of teacher-training colleges during the first two years of each plan will
depend upon the enrolment of the last year of the previous plan because of the
number of students already enrolled in the teacher-training colleges, and because
of the difficulty of immediately increasing physical facilities. The increase in the
output of teachers will therefore take place mainly during the last three years of
the planning period. With these assumptions, enrolment in teacher-training
colleges may be projected as shown in table 23.

TABLE 23. Projection of enrolment in teacher-training colleges

Type of teachers 1969

1979 19B9

Assump. I Assump. II Assump. III Assump. I Assump. 11 Assump. RI

Staffing formula I
Grade A I 2 300 821 914 998 3 465 3 473 3 488
Grade C 390 5 422 5 853 6 274 13 062 14 635 15 575
Upgrading ' 120 191 191 191 572 612 650

TOTAL 2 810 6 434 6 958 7 463 17 099 18 720 19 713

Staffing formula 2
Grade A 1 2 300 821 914 998 2 532 2 501 2 479
Grade C 390 7 012 7 443 7 864 15 200 16 915 17 997
Upgrading 2 120 191 191 191 725 770 816

TOTAL 2 810 8 024 8 548 9 053 18 457 20 186 21 292

1. Both grade A and grade B teachers teach in higher stage first level. The decrease in the enrolment of grade A is
explained by the increase, in the number of teachers upgraded from C to B.

2. Upgrading courses are part-time courses. The number given here is the numLer of full-time equivalent students.

SOURCE 1969: Ministry of National Education, unpublished document
1979-89: 11E? projection.

Projection of the cost of first-level education
and teacher-training colleges

Projection of the recurrent cost of first-level education

Because of their different behaviour we will project separately the teacher salary
cost and other recurrent costs of first-level education.
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TEACHER SALARY COST

As mentioned earlier, with the method used in the projection of the stock of
teachers of various categories, it is possible to obtain the structure of the teaching
force, by length of service.

The present salary scale of first-level school teachers is as shown in table 24.

TABLE 24. Salary scale of first-level school teachers (shillings)

Lengti. of service Grade A Grade B Grade C

0- 4 7 320 5 460 3 800
5- 9 9 360 6 960 4 980

10-14 11 760 8 880 6 300
15-19 12 720 11 280 8 040
20+ 12 720 12 720 8 880

In addition to their salaries, first-level school teachers also receive allowances
(medical, dependant and transport allowances). Using the above salary scale
and the projected structure of the teaching force, and taking into account the
various allowances, teacher salary costs of first-level education may be estimated
as in table 25.

TABLE 25. Projection of total salary cost of first-level education according to various assump-
tions (thousands of shillings)

Staffing formula 1 Staffing formula 2

Year Type of cost Assump. I Assump. II Assump. III Assump. I Assump. II Assump. III

1979

1989

Salaries
Allowances
Total

Salaries
Allowances
Total

244
10

254

502
21

523

292
260
552

489
105
594

247
10

258

532
22

554

617
400
017

190
352
542

250
10

261

559
23

583

799
534
333

700
507
207

252
10

263

539
22

562

998
626
624

597
663
260

256
10

267

572
24

596

323
766
089

543
047
590

259
10

270

600
25

626

505
899
404

883
237
120

SOURCE IMP projections.

With the rapid expansion of first-level education, due to the growth of popula-
tion and the gradual increase in the intake ratio, the number of teachers to be
recruited from 1974-89 will be very high. As a result, the average length of service
of the teaching force will decrease. The rate of decrease will depend upon the
growth of the population and also upon the staffing formula chosen. The
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decrease will be particularly sharp in the case of staffing formula 2, which will
imply the use of one additional teacher in every complete seven-standard school.

The effect of this deci ease in the length of service on the average salaries of
grade C (where the decrease is the highest) and on all categories of teachers as a
whole is shown in table 26.

TABLE 26. Effect of decrease in avera;;ti length of service on average salaries of tea..hers (shillings)

Staffing forrn..r.a Staffing formula 2

Assump. I Assume, if Assump. III Assump. I Assump. rI Assump. III

Grade C teachers
1979 5 385 5 343 5 303 5 239 5 203 5 170
1989 4 980 4 924 4 984 4 897 4 852 4 821

All teachers
1979 6 630 6 586 6 544 6 464 6 426 6 389
1989 6 36F 6 288 6 267 6 119 6 064 6 032

SOURCE IIEP projoction.

OTHER RECURRENT COSTS OF FIRST-LEVEL EDUCATION

According to the present plan other recurrent costs per pupil (i.e. maintenance,
teaching materials, etc.) of first-level education are as follows: standards I-IV,
thirty shillings; standards V-VI, thirty-five shillings; standard VII, forty shillings.

In so far as boarding costs are concerned, with the expansion of the first-level
education system and the abolition of the examination between standards IV and
V, all schools are likely to be day schools and therefore we need not take them into
account.

As all projections are made in constant prices, we can assume that these unit
costs will not change in the future. Other recurrent costs of fl -st -level education
may then be estimated as shown in table 27.

TABLE 27. Projection of the other recurrent costs of first-level education in 1979 and 1989
(thousands of shillings)

Year Assumption I Assumption II Assumption III

1979 51 167 52 426 53 651
1989 105 781 113 091 120 162

SOURCE IIEP projection.
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Capital cost of first-level education

The two main items of capital cost in first-level education in Tanzania are school
buildings and teachers' accommodation. The latter, however, is only provided
in rural areas. According to the 1967 census the urban population accounted
for less than 5 per cent of the total population but because of rural/urban migration
and because of the greater demand for education in urban areas, we have assumed
that 20 per cent of all new schools will be built in urban areas.'

In urban areas the grant given by the government is 10,000 shillings for each
classroom. This covers about half of the total cost. The rest is borne by local
urban authorities.

In rural areas the grant covers only the building materials. Schools as well as
teachers' accommodation are built through a self-help scheme. The grant for one
teacher's accommodation is 8,500 shillings, while that for school building depends
upon the level of the class to be added; this is because the level of the class influen-
ces the number of auxiliary units, such as toilets, store rooms or practical rooms.

TABLE 28. Building grants for rural schools (shillings)

Classroom Toilet Store Practical room Total

Standards I and II 5 800 1 500 3 300 10 600
Standard HI 5 800 5 800
Standard IV 5 800 5 800
Standard V 5 800 900 6 700
Standard VI 5 800 5800
Standard VII 5 800 5 800 11 600

1. Half-day sessions.

SOURCE Ministry of National Education, 1970 prlmary.school development plan, Dar-es-Salaam, 1969, pp. 1 and 2.

For projection purposes, we have assumed that these grants will not change in
the future; we have also assumed a time-lag of one year between the beginning of
the construction and the completion of schools.

As is evident from table 29, the capital cost of first-level education will be
very high during the next two decades because of rapid expansion and the need to
build new schools. The cost of teachers' accommodation will also be extremely
high and will account for one third of the total capital cost in 1979 and for nearly

1. Even if the urbanization were to go at a faster rate than we have assumed, the incidence on
the total cost borne by the government would be very little. The effect of the higher cost
of an average classroom in urban areas would be counterbalanced by the fact that teacher's
accommodation is not provided by the government in those areas.
As a result of information given by the Ministry of National Education, we have assumed
that houses will be provided for only 70 per cent of the new teachers, the others being married
women or teachers living on the home shamba.
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TABLE29. Total cost to the government of school buildings (thousands of shillings)

1979 1989

Assump. I Assump. II Assump. III Assump. I Assump. II Assump. III

Staffing formula /
Urban area 2 218 2 493 2 779 4 953 5 542 6 110
Rural area classroom 15 712 17 370 19 148 32 491 36 321 39 915
Teachers' accomm. 10 106 11 220 12 295 30 116 33 108 35 113

TOTAL 28 036 31 083 34 222 67 560 74 971 81 138

Staffing formula 2

Urban area 2 218 2 493 2 779 4 953 5 542 6 110
Rural area classroom 15 712 17 370 19 148 32 491 36 321 39 915
Teachers' accomm. 13 396 14 322 15 444 31 935 35 088 36 958

TOTAL 31 326 34 185 37 371 69 379 76 951 82 983

SOURCE IIEP projection.

half (44.16 per cent) of that cost in 1989, on the basis of the present staffing
formula. With the improved staffing formula which implies an additional teacher
in every complete seven-standard school, the proportion will be even higher
(41.9 per cent in 1979 and 45.6 per cent in 1989).

Recurrent cost of teacher training

The salary cost and the non-salary cost of teacher-training colleges will be projected
separately.

SALARY COSTS OF TEACHER TRAINING

The main components of the se: ary L'ost of teacher-training colleges are: teachers'
salaries, allowances and fringe '..:c!.1,.fits granted to teachers, and salaries of non-
teaching staff., To these, one should also add the training allowances which are
granted to students.

Taking into account the enrolment in teacher-tmining collegeswhich has
been projected previouslyas well as the staffing formula which is at present
applied in teacher-training colleges, and using the present salary scale, we have
estimated the various salary costs of teacher-training colleges.

NON-SALARY COST OF TEACHER-TRAINING COLLEGES

The main items of teacher-training non-salary cost are: boarding, equipment, and
student travel. As the projection is made in constant prices, we have assumed
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TABLE 30. Pcojection of the total cost of teacher-training colleges (thousands of shillings)

1979 1989

Assump.I Assump. II Assump. III Assump. I fi.ssump. II Assump. III

Staffing formula 1
Salary costs 12 689 13 690 14 705 33 909 37 113 39 049
Equipment 1 170 1 273 1 369 3 431 3 670 3 829
Boarding 3 860 4 175 4 478 10 259 11 232 11 828
Student travel 515 557 597 1 368 1 498 1 577
Others 3 675 3 852 4 022 8 780 9 327 9 663

Total 21 909 23 547 25 171 57 747 62 840 65 946

Staffing formula 2

Salary costs 15 721 16 766 17 806 36 399 39 760 41.874
Equipment 1 408 1 511 1 607 3 402 3 653 3 814
Boarding 4 814 5 129 5 432 11 074 12 III 12 775
Student travel 642 684 724 1 477 1 615 1 703
Others 4 212 4 389 4 560 9 238 9 823 10 197

Total 26 797 28 479 30 129 61 590 66 962 70 363

SOURCE IIEP projection.

that the cost per student of each of these items is constant. Table 30 gives a
summary of the various costs of teacher training.

Total cost of first-level education and teacher training, and gross
domestic product

It is now possible to summarize the various costs of first-level education and
teacher training in 1979 aild 1989. All the previous estimates of cost were based
on the present salary scale. It is, of course, quite possible that salaries will
increase in the future. A new assumption should therefore be made about the
increase in teachers' salaries. One possible assumption is that they will grow at
the same rate as the GDP per working-age person (2 per cent per annum).

Table 31 gives the cost of first-level education and teacher training according
to various hypotheses. But the effects of the various factors (improvement of the
staffing formula, increase in teachers' salaries and demographic growth) on total
costs, can be more clearly seen in figure 4.

Because of both the demographic growth and the increase in the intake ratio,
total expenditure in 1979 and in 1989 will be 3 and 7.7 times respectively those of
1967. This clearly shows the size of the tremendous increase in expenditure
implied by a policy of gradually 'achieving total admission when there is rapid
population growth. Three particular facets should be emphasized.
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Population growth and casts of education in developing countries

Firstly, although the impact of demographic growth on the cost of education is
very important it can be seen that the differential effect of the three population
projections on total cost is very slight in 1979 (5 per cent between the low and the
high assumptions) and only a little higher in 1989 (13 per cent difference). This is
due to the fact that the protections are based on the same high fertility trend,
their only c' ference being the decrease in mortality rates. In other words, to
assess the impact of population growth, one should not only compare these three
population projections, one should also measure the overall effect of population
growth.

Secondly, the difference shown by the improvement of the staffing formula is
not very large either (6.7 per cent in 1979 and 5.98 per cent in 1989).

Thirdly, it is the possible increase in salaries (assumed here to be 2 per cent per
annum) which will lead to the highest increase in cost, particularly in the long run
(16 per cent in 1979 and 36 per cent in 1989).

Another way of assessing the effort required for the achievement of the 1989
target is to compare the total cost of first-level education and teacher training to
GDP. According to the present plan the rate of growth of GDP should be 6.7
per cent per annum. This targets seems, however, very high and it is unlikely that
it will be sustained during a twenty-year period. Moreover, the economic growth
observed in the past has never reached such a high rate. It was estimated at about
5 per cent during the 19601s. Thus, for protection purposes, we have assumed
that the rate of growth for the future will be 5 per cent per annum in constant
prices.

In 1968 GDP at factor cost was estimated at 7,398 million shillings. On the
basis of the above assumption, GDP will be 12,043 million shillings in 1979 and

TABLE 32. Percentage of GDP to be devoted to tirst-level education and teacher training
according to the various assumptions

1979 1989

1967 Assump. I Assump. 11 Assump. III Assump. I Assump. II Assump.

Staffing formula I
No increase in

salaries 2.06 2.95 3.03 3.11 4.04 4.31 4.55
2 per cent per

annum increase 2.06 3.44 3.52 3.61 5.48 5.85 6.16

Staffing formula 2

No increase in
salaries 2.06 3.10 3.17 3.25 4.27 4.56 4.81

2 per cent per
annum increase 2.06 3,60 3.69 3.86 5.83 6.22 6.55

SOURCE IIEP projection.
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Tanzania

18,680 million shillings in 1989. The share of GDP to be devoted to first-level
education and to teacher training in 1979 and 1989 may then be estimated for the
various assumptions as shown in table 32.

These figures are self-evident. Even if the present staffing formula is maintained
and teachers' salaries held constant during the whole period, and even with a
fairly high and regular growth of GDP, the proportion of GDP to be devoted to
first-level education and teacher training will increase from 2.06 per cent in 1967
to 3.03 per cent in 1979 and 4.31 per cent in 1989. In other words, this propor-
tion will be nearly doubted in 1989 as compared to 1967. If the staffing formula
is improved and teachers' sararie:. increase by 2 per cent per annum, the share will
be trebled (3.69 per cent in 979 and 6.22 per cent in 1989).
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Conclusion

In this study we have tried to assess the effort required for the achievement of the
1989 target of universal admission to first-level education which consists essentially
of gradually increasing the intake ratio and in improving the retention rate of
first-level education. One convenient way of showing this effort is to compare
the total cost of first-level education and teacher training in 1989 to that of 1967
which is the latest year for which data on actual expenditures are available.

Needless to say, all our estimates are based on the present organization of first-
level education. Should the organization be entirely changed, or should the
educational technology be significantly modified, these estimates would obviously
be no longer valid.

If we take the highest alternative (i.e., an improvement in the staffing formula
and an increase of 2 per cent per annum in teachers' salaries, together with the
medium population projection,' the total cost of first-level education and teacher
training will increase from 141,795,000 shillings in 1967 to 1,162,797,000 shillings
in 1989. This would entail total costs increasing more than eight times during
a twenty-two year period, i.e. a compound increase of about 10 per cent per
annum.

This tremendous increase in total costs gives an idea of the difficulties encount-
ered by developing countries in implementing universal first-level education.
Obviously, the growth of the school-age population plays an important part in
this increase in total cost. Its effects, however, have to be considered in con-
junction with other factors such as the increase in the intake ratio, the increase in
the retention rates, the improvement in the staffing formula and the increase in
teachers' salaries. It would be interesting therefore, to isolate the effect of each
of these factors.

In the case of the recurrent costs of first-level education in Tanzania, the effect
of the various factors on the increase in total cost from 1967 to 1989 may be
estimated as in table 33.

1. The difference between the three population projections is not very large because they are
all based on the same high fertility trend which is at present observed (corresponding to a
gross reproduction rate of 3.2).
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TABLE 33. Factors in increase o recurrent costs of first-level. education, 1967-89

Increase Coefficient

Increase in the school age population 1.9513
Increase in the intake ratio 2.1101
Increase in the retention rates 1.1304
Improvement in the pupil/teacher ratio 1.1907
Improvement in the qualification of teachers 1.1766
Improvement of the staffing formula 1.0758
Increase in teachers' salaries 1.4859
Decrease in the average length of service of the teaching force 0.9630
Decrease in non-salary costs 0.7850

NOTE The product of all the increase coefficients is equal to 7.8797.
This is the total coefficient of increase in expenditures from 1967 to 1989.

It is evident from table 33 that the effect of demographic growth is very impor-
tant. Alone, it would lead to nearly doubling the present expenditures in a
twenty-two year period. It is, however, the increase in the intake ratio which plays
the greatest part in the increase in total cost. The factor improvement in the quali-
fication of teachers ' expresses the existence of a higher proportion of grade A
and B teachers following both a better application of the staffing formula and the
generalized promotion of pupils to higher stage first-level schools. Also, there are
two negative (saving) factors the decrease in the average length of service of the
teaching force due to the importance of the recruitment in the last yews, and the
decrease in non-salary cost following the abolition of boarding schools.

The aim of this study is not to test the feasibility of the 1989 target. An idea
about the effort to be made may be obtained, however, by looking at the pro-
portion of GDP to be allocated to first-level education and teacher training in
1989 as compared to 1967. Even if GDP is assumed to rise at a sustained and
rather high rate of growth during the next two decades and without any improve-
ment in the staffing formula or any increase in teachers' salaries, the proportion
of GDP to be allocated to first-level education and teacher training would nearly
double by 1989. Should the staffing formula be improved and salaries increase as
we assumed, this share would treble.

If the fertility trend continues to be as high as it is at the present time, if the
real growth of population corresponds to the medium population projection, and
if, on the other hand, the fatal cost of first-level education and teacher training is
judged to be too high taking into account the available resources, the alternative
would he either to postpone the target year which would lead to a less rapid
increase in the intake ratio or to maintain the present staffing formula, or to
prevent teachers' salaries from increasing as quickly as it has been assumed in this
study, or a combination of these three measures. The relative importance of the
effect of each of these measures is shown in the above-mentioned increase coeffi-
cient.
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Population growth and costs of education in developing countries

TABLE 1. Projection of the number of teachers required, 1974-89

1974 1979 1984 1989

STAFFING FORMULA I

Assumption I

Grade C 16 030 22 396 32 646 48 703
GradeAorB 9 246 14 450 19 610 30 210

TOTAL 25 276 36 846 52 256 78 913

Assumption II
Grade C 16 030 23 017 34 290 52 603
GradeAorB 9 246 14 582 20 638 32 028

TOTAL 25 276 37 599 54 928 84 631

Assumption III
Grade C 16 030 23 623 35 851 55 493'..°
Grade A or B 9 246 14 702 21 642 33 810

TOTAL 25 276 38 325 57 493 89 303

STAFFING FORMULA 2

Assumption I
Grade C 24 687 38 834 57 979
Grade A or B 14 450 19 610 30 210

TOTAL 39 137 58 444 88 189

Assumption II
Grade C 25 308 40 707 62 395
Grade A or B 14 582 20 638 32 028

TOTAL 39 890 61 345 94 423

Assumption III
Grade C 25 914 42 494 65 798
Grade A or B 14 702 21 642 33 810

TOTAL 40 616 64 136 99 608

NOTES

Staffing formula 2 assumes one supernumerary grade C teacher in each complete seven-standard school.
Assumption I: low population growth.
Assumption II: medium population growth.
Assumption III: high population iirowth.

SOURCE IIEP projection.
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Tana 2. Quinquennal rate of retention of various categories of teachers

Category
of teachers Length of service Retention rate

Selection for
upgrading Apparent

courses retention rate

Grade A from graduation to 4 .970 - .970

from 0-4 to 5-9 .930 .050 .880

from 5-9 TO 10-14 .890 .030 .860

from 10-14 to 15-19 .890 - .890

from 15-19 to 20-24 .870 - .870

from 20-24 to 25-29 .830 - .830

from 25-29 to 30-34 .790 - .790

Grade B from graduation to 4 .970 - .970

from 0-4 .o 5-9 .940 .100 .840

from 5-9 to 10-14 .900 .100 .800

from 10-14 to 15-19 .850 - .850

from 15-19 to 20-24 .820 .820

from 20-24 to 25-29 .750 - .750

from 25-29 to 30-34 .700 - .700

Grade C from graduation to 4 .980 - .980

from 0-4 to 5-9 .950 .250 .700

from 5-9 to 10-14 .940 .350 .590

from 10-14 to 15-19 .925 - .925

from 15-19 to 20-24 .900 - .900

from 20-24 to 25-29 .875 - .875

from 25-29 to 30-34 .850 - .850

SOURCE John D. Chesswas, ' Tanzania : factors influencing change in teachers' basic salaries ', in Educational cost
analysis in action: case studies for planners, Vol. 1, Paris, Unesco:11EP, 1972.
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Population growth and costs of education in deljeloping countries

TABLE 3. Projection of first-level education enrolment, 1968-89

1968 1974 1979 1984 1989

Assumption I

Standard I 155 802 208 340 282 700 419 600 598 800

Standard II 148 188 195 604 261 800 384 100 551 800

Standard 111 142 353 183 671 242 100 350 800 507 500

Standard IV 136 449 172 490 223 600 319 600 465 900

Standard V 67 417 147 324 204 200 271 500 422 800

Standard VI 57 579 124 750 190 000 257 800 382 700

Standard VII 57 381 107 880 176 600 238 000 346 700

TOTAL 765 169 1 140 059 1 581 000 2 241 400 3 276 200

Assumption II

Standard I 155 802 208 340 294 100 444 800 647 200

Standard II 148 188 195 604 271 400 405 500 594 100

Standard III 142 353 183 671 250 200 368 900 544 300

Standard IV 136 449 172 490 230 300 334 700 497 800

Standard V 67 417 147 324 209 500 299 900 449 900

Standard VI 57 579 124 750 190 000 268 200 405 700

Standard VII 57 381 107 880 176 600 246 700 366 100

TOTAL 765 169 1 140 059 1 622 100 2 368 700 3 505 100

Assumption III

Standard I 155 802 208 340 305 600 469 400 693 700

Standard II 148 188 195 604 281 000 426 700 634 700

Standard 111 142 353 183 671 258 000 383 700 579 800

Standard IV 136 449 172 490 236 500 350 200 528 500

Standard V 67 417 147 324 214 400 313 000 476 300

Standard VI 57 579 124 750 190 000 278 700 428 100

Standard VII 57 381 107 830 176 600 255 300 385 200

TOTAL 765 169 1 140 059 1 662 100 2 477 000 3 726 300

SOURCE 1968: actual figures
1974: second five-year plan projections
1979-1989: If EP projection.
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General information on Tunisia

THE COUNTRY

Tunisia has an area of 63,380 square miles of which about 47 per cent is under
cultivation.

THE POPULATION

On the 1st January 1970, the population was estimated at a little over five million
inhabitants, of whom 46 per cent were under the age of 15. The population is
increasing at the rate of 2.8-2.9 per cent per annum. The density is about 80 per
square mile with most of the population concentrated along the northern and
eastern coasts. More than 70 per cent of the population live in rural areas.

THE ECONOMY

The gross domestic product, at market prices, reached 583 million dinars in 1969,
so that GDP per capita was of the order of $ 220. During the period 1960-69,
GDP grew by the average rate of 4.7 per cent per annum. Agriculture represented
practically 20 per cent of production, and industry (mainly mining and the building
trades) a little more than 35 per cent. (U.S. $ 1 = 0.525 dinars, 1969.)
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Introduction

The object of this study is to determine the effect of population growth on the
development and cost of first-level education in Tunisia using different assumptions
about staffing formulae and teacher training on the one hand and economic evolu-
tion on the other.

The scope of this study has been limited to first-level education, since this is the
level at which the effects of population growth are first felt and are most marked,

The Ten-year Education Plan 1959/60-1968/69 formulated by the Tunisian
government provided for the enrolment, by the end of the period, of all six-year-
olds. It follows that future population growth should influence first-level enrol-
ments almost ilutomatically.

Second-level admissions up to 1969 have been arrived at by taking 40 per cent of
enrolments in the last grade of first-level education. It can therefore be estimated
that the effects of population growth will be partly passed on to the second level.'
Various measures have, however, recently been taken by the Ministry of National
Education, trying in particular, to limit access to second-level education. In these
circumstances it seemed preferable to limit the study of demographic effects to
first-level education.

It should also be noted that the population growth rate tends to increase in
Tunisia, as in many other developing countries, owing to the decline in mortality,
to the rapidly increasing number of women reaching child-bearing age, and also
to an increase in birth rate following improved health conditions.

The recognition of this has led the Tunisian government to take various measures
of birth control and thus to slow down the population growth. It is, however,
difficult to assess, at the present stage, the quantitative effects of this policy, since
the results will depend on a whole series of social, religious and economic factors
whose influence is difficult to measure.

It is for this reason that we have preferred to determine, on the basis of certain
assumptions as to fertility, what the population trend might be. These assump-
tions are obviously connected with the speed at which some results in the matter

1. With a lag of about eight years after entry into first-level school, allowing for the average
length of first-level schooling.
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of birth control can be achieved. In each case the growth in enrolments and
costs of first-level education have been assessed. It is thus possible to project and
compare the consequences of the various population assumptions on enrolment
and cost in 1979 and in 1989.

Finally, it should be noted that, in 1969, recurrent expenditure on first-level
education and teacher training represented about 55 per cent of the budget of the
Ministry of National Education and more than 3 per cent of gross national
product (GNP).

These figures alone are enough to explain the importance which must be attach-
ed to the study of the cost increase of first-level education.

Part 1 of the study will be devoted to a historical analysis of the trends of econo-
mic development over the last ten years, and growth and financing of educational
expenditure. Part 11 will examine the characteristics of first-level education and
ics development since 1960. Finally, part III will give projections of enrolments
on the different population growth assumptions, as well as the requirements for
teachers and classrooms. We shall also estimate recurrent and capital expendi-
tures.
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I The development and financing
of educational expenditure

The object of part I is to study the trend of educational expenditure in Tunisia over
the last decade within a general economic framework.

For this purpose, the first section analyses the economic growth from 1960 to
1969, and the second studies the increase and the financing of educational ex-
penditures.

Economic evolution in Tunisia from 1960 to 1969

Over the last decade Tunisia has experienced undeniable economic growth, since
its GDP (in volume) has increased at an average rate of 4.7 per cent per annum
over that period (see table 1).

TABLE I. Evolution of main aggregates at constant prices (millions of 1966 dinars)

1960 1965 1969 1970 1

Gross domestic production (at market
prices) 345.9 445.4 491.5 523.3

Salaries of civil servants and household
services 49.3 65.8 91.8 101.9

Gross domestic product 395.2 511.2 583.3 625.2

Gross national product 396.6 497.4 557.8 598.9

I. Minister° du Plan, Rapport mu le budget economlaue de !'ante 1971, Tunis, Republique Tunisienne, 1971

It is valuable, however, to analyse the components of this evolution in detail.
Reference to gross domestic production (at market prices) shows that the growth
rate did not exceed an average of 4.2 per cent per annum. This deviation between
the two rates is due to a growth in the activity of general government agencies
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well above that of the production of goods and services, since it reached a rate of
7.5 per cent per annum during the period under review.

Economic development (see table 2) occurred mainly in the industrial sector 1
since, apart from major variations due to weather hazards, agriculture has made
no progress over the last ten years. Services, finally, have increased moderately,
partly as a result of the impetus of tourism.

TABLE 2. Gross domestic production (at factor cost) by sectors of activity. (Constant prices:
millions of 1966 dinars)

1960 1965 1969 1970 1

Agriculture 85.2 102.5 80.3 84.8
Industry R , 7 116.7 154.6 166.6

of which oil - (3.0) (24.3) (24.3)
Services 118.5 156.7 169.7 181.2

of which tourism (1.3) (4.8) (12.5) 14.6)

TOTAL 288.4 375.9 404.6 432.6

I. Rapport stun le budget dconomlque de l'annee 1971, op. cit.

This growth was made possible by a rapid development of investments (see
appendix, table 1). Gross fixed capital formation as a percentage of GDP rose,
in fact, from 17.8 per cent in 1960 to 24.1 per cent in 1964. The major part of
this increase was concentrated in the industrial and agricultural sectors, and in
public utilities including educational facilities.

The rapid development of investments has created growing needs for capital.
To meet this, the Tunisian authorities have tried to develop internal saving, whose
proportion of GDP rose from 10 per cent at the beginning of the decade to 17.5
per cent in 1969. This increase is mainly due to the saving of enterprises; public
saving (see appendix, table 2) has fluctuated widely over the last ten years, but has,
on average, remained at a relatively low level. In 1964-65, the-current surplus
(savings) of general government reached 35 to 36 per cent of national savings.
Since then, it has tended to fall appreciably, representing no more than 22 per cent
of national savings in 1969.

This is explained by the fact that current expenditure of general government
(especially educational expenditure) has tended to increase faster than current
revenue, in spite of progressively heavier taxation.

The increase in savings has unfortunately not kept pace with the increase in
needs. The results has been a very considerable appeal for external capital (see
appendix, table 3). Between 1960 and 1969, the proportion of net external
resources in the financing of total capital formation (gross fixed capital formation

1. The discovery of certain oilfields has acted as a stimulus in this sector.
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-I- change in inventories + variations in foreign exchange reserves) fluctuated
between 35 per cent and 57 per cent and the average for the decade lies between
46 and 47 per cent. This has meant a very rapid increase in the external debt
which, at the end of 1969, amounted to 286.4 million dinars or 53.7 per cent of
GDP.

Reimbursements have followed a similar trend, so that debt servicing now
represents a heavy drain on foreign currency.

It has proved particularly difficult to finance the capital transactions of general
government (see appendix, table 4) owing to the trend of saving analysed above.
In addition to external aid, it has been necessary to resort to internal borrowing
and short term borrowing, including treasury bills which have created inflationary
pressu: es.

Educational expenditure

There are a number of bodies which provide education in Tunisia : the Ministry
of National Education; various technical ministries; the French University and
Cultural Mission; the private sector. In the public sector, moreover, part of the
expenditure is financed from external aid. In these circumstances, it is therefore
difficult to determine educational expenditure precisely; in practice, owing to the
diversity of donor countries and of recipient agencies the specific contribution of
external aid is known only partially. Furthermore, the expenditure of the private
sector is unknown. We shall therefore limit the study to public educational
expenditure 1 and then try to estimate the contribution of external aid.

Recurrent expenditure

Recurrent expenditure of the Ministry of National Education 2 (which in 1963
represented 86 per cent of recurrent educational expenditure of the public sector)
has increased extremely fast over the last ten years (see table 3). its amount (at
current prices) was multiplied by 3.4 between 1961 and 1970, and its proportion of
GNP went up from 3.3 per cent in 1961 to 6.4 per cent in 1970.

This trend results from a substantial increase in enrolments, as well as from an
increase in unit costs at all levels of education. It is likely to continue over the
next few years, in spite of the measures recently taken with a view to limiting
access to second-level ,e.d.ucation and cutting unit costs by reducing teaching hours.

BREAKDOWN OF RECURRENT EXPENDITURES BY LEVEL OF EDUCATION

Table 4 shows the breakdown of recurrent expenditures of the Ministry of National
Education by level of education and its variations between 1962 and 1968. The

1. Since enrolments in the private sector represent little more than I per cent of total enrolments,
the error is negligible.

2. Not including the contribution of external aid.
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TABLE 4. Percentage breakdown of recurrent expenditures of Ministry of Education by levels
of education

1962
(percentage)

1965
(percentage)

1968
(percentage)

Administration 2.6 1.9 1.9
First level 58.9 52.7 46.9
Second level 29.1 32.0 37.3.
Third level 4.4 5.9 7.5
Social 5.0 7.5 6.4

TOTA 100.0 100.0 100.0

SOURCE. Breakdown of Ministry or National Education budgets (IIEP).

proportion spent on first-level education has fallen steadily, while the share of
second-level, intermediate and third-level education has grown.

This trend is the result of the very substantial progress already made in first-level
enrolments, which could progress more slowly in the future. Second-loi,e1 enrol-
ments, on the other hand, will increase even more in the next few years following
the increased flow of first-level school leavers.

Third-level education, moreover, will continue to develop fast in the light of
needs. The total share of second- and third-level education in the recurrent
budget of the Ministry of National Education will continue to grow, particularly
as unit costs are much higher there than in first-level education.

Capital expenditures

Table 5 shows the trend of capital expenditures I of the Ministry of National
Education and all general government agencies (including extra-budgetary ex-
penditures financed by external aid). The growth in capital investment over the
last decade appears particularly marked and the level reached in the last few years
is very high; in 1968, capital expenditures by the Ministry of National Education
and general government agencies amounted to 1.5 and 2.1 per cent of GNP
respectively.

Breakdown of educational expenditures by source of finance
recurrent expenditures

Virtually all recurrent expenditures are financed from public funds.' The main
exception (leaving aside private education, which is of limited importance) is that
part of the salaries of foreign teachers borne by external aid.

1. Appropriations disbursed.
2. We disregard here the costs of the French Cultural Mission schools in Tunisia, for their

enrolments are partly non-Tunisian children.
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Population growth and costs of education in developing countries

Table 6 gives all public expenditures on education '(recurren, and capital)
according to the way they are financed (the resources of each budget or fund are
of different types). Public recurrent expenditures on education are mainly found
in the recurrent budget, but a small part of them (devoted to vocational training)
is financed by special funds.

The largest figure in the recurrent budget corresponds to the Ministry of
National Education, (31.2 million dinars in 1968), but other ministries also have
educational activities (Public Works, Health, Planning, National Economy,
Agriculture, etc.). In these circumstances, the total recurrent educational expen-
diture shown in the recurrent budget was 36.0 million dinars in 1968.

Special funds contributed 0.3 million dinars in 1968 towards financing recurrent
educational expenditure.'

It is difficult to determine the contribution of external aid, for two reasons:

(a) the diverse origins of foreign teachers;

(b) the diversity of their status (and therefore of the cost-sharing between the
Tunisian government and the foreign country)..

It may, however, be noted hat the majority of foreign teachers are of French
nationality (93.8 per cent) and that they benefit from the cultural agreement
between the two countries.

TABLE 6. Breakdown 6f public educational expenditures by sources of finance in current prices
(thousands of dinars)

1965 1966 1967 1968

Recurrent budget 23 633 28 550 31 763 36 032
Capital budget 9 453 10 162 10 831 8 851
Special funds 385 1 081 402 :68
Extra-budgetary 903 763 1 953 2 239

Total, central government 34 374 40 556 44 949 47 390

Local authorities 382 300 93
Social security 387 221 542

Total, government 34 756 41 243 45 263 47 932

Under this agreement, French teachers are paid their basic French salary
multiplied by a coefficient of 1.8 and are entitled to family allowances at a relatively
high rate. Financing under ' A ' contracts is shared in the proportion of one-
third by France, (up to a maximum of about twenty million Francs) 2 and two-

1. Note that the use of the special funds may be different from year to year. They may be used to
finance capital expenditures.

2. i.e. about 2 million dinars.
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thirds by Tunisia. All contracts above this maximum (` B ' contracts) are entirely
financed by Tunisia. Finally, it may be noted that a relatively large number of
French national servicemen are assigned to technical co-operation as teachers and
are paid a standard salary of 1,428 dinars a year, well below the normal rate. In
the aggregate, the breakdown of all French technical co-operation staff serving in
Tunisia (in second- and third-level education and as educational advisers in first-
level school districts), was as follows in 1969/70:

`A' contracts 1 313
B ' contracts 1 127

National servicemen 603

TOTAL. 3 043 '

The terms of remuneration of non-French foreign teachers are very variable
(` foreign ' contracts under Tunisian public law; contracts under agreements made
with Belgium;,etc.) which in some cases result in a more advantageous distribution
of costs for Tunisia.

The overall contribution of external aid to recurrent expenditure for 1969/70
can be estimated at a little more than two million dinars.

Capital expenditure

Capital expenditure appears mainly in the central government development budget
(see table 6) but there are four additional sources of finance:

1. Loans from external aid (IBRD, SIDA, etc.) which are direct to projects and
which are intended for the construction of second-level and third-level education
establishments;

2. The special funds which, in some years, have contributed to financing capital
expenditure;

3. The contribution of the local authorities (limited to first-level education),
which has always been relatively small and has, moreover, tended to fall off to
nothing in recent years; up to 1962, in fact, for all building projects of first-
level schools of a so-called local authority type (95 per cent of the total), the
government made a grant of 700 dinars per classroom or per teachers' accom-
modation and the local authorities had to make up the difference. Growing
difficulties appeared in local financing. From 1963, the government decided
to finance all building costs except for ancillary premises (sanitary blocks,
storage tanks, wells, etc. and refectories, kitchens, etc.), the cost of which had
been borne by the local authorities;

4. Finally, the Social Security Scheme, which has a relatively high surplus, has
also contributed towards financing capital expenditure.

1. SOURCE Secretariat d'Etat et a ('Education Nationale (SEEN), personnel service.
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Overall trend of public educational expenditure

Since 1960, public educational expenditure has grown continually at a very fast
pace (see table 7). The results are particularly striking and must be regarded as
disturbing. Since 1968, more than 8 per cent of GDP has been devoted to edu-
cation, and it seems highly probably that in 1970 it must approach or even reach
9 per cent. Tunisia must certainly be regarded as one of the world's leading
countries, if not the leading country in respect of the proportion of its resources
allocated to education. This trend calls for certain comments:
1. Education has played a particularly important part in the growth of public

expenditure and its effects on general government saving.

2. The social role of education has been given as much consideration as its
economic role, if not more.
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II The development of first-level education

The principles of the government educational policy for first-level education have
been formulated in the Education Reform Act, 1958, which provided, notably, for
the universal first-level education of six-year-olds. The ten-year educational
perspective plan (1959/60-1968/69) then translated these general guidelines into
terms of quantitative targets (enrolments, teacher training, school buildings,
running and capital costs). This action programme has been put into practice
over the last decade, but although the enrolment forecasts have been slightly
exceeded, access to first-level education is not yet universal, owing to the fact that
population growth, and therefore the number of children to be enrolled, was
underestimated.

We now propose to analyse the effects of the government's educational policy on
enrolments, teacher requirements and training at various levels of qualification,
costs and financing.

Policy for the development of first-level education

In view of the object of our study, we shall concentrate on two aspects of the
question, first the structure and quantitative expansion of the system, and secondly,
decisions as to teacher training.

Structure and quantitatilie expansion of first-level education

The Education Reform Act, 1958, stipulated that Moslem religious education
shontd be progressively integrated into the public education system; but the
sch, uls organized and financed by the French University and Cultural Mission
(mainly intended for the children of French nationals) were allowed to continue
to operate. The same can be said about private education, which is largely
religious. (In both these cases, enrolments are very few compared with those in
the public sector.)

The reform laid down the principle that all six-year-olds should have access to
first-level education. The length of schooling was fixed at six years with a selective
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TABLE 8. First-level enrolments, by sector, 1967/68

Enrolments Percentage

Public sector
French Cultural Mission
Private sector

TOTAL

810 795
4 503

11 028

98.1
0.6
1.3

826 326 100.0

1. Including children in nursery schools.

examination giving access to second-level education. The ten-year plan further
provided for a universal admission to first-level education for the year 1968/69.
Finally, it may be noted that the targets were set in terms of admissions and total
enrolments.

For the first two grades of first-level education, the school timetable was
reduced to 15 hours a week,' (instead of the previous 30 hours) so as to use one
teacher 2 for two classes. For the four other grades, the timetable was fixed at
25 hours 3 a week, so that five teachers could teach six classes. The main object
of this reform was to reduce the number of hours taught per grade so as to reduce
the rate of increase in the number of teachers and classrooms for the early years
and to allow for efficiently fast expansion of first-level education.

Admission to second-level education has been about 40 per cent of the enrol-
ment of the last grades of first-level education. One third of pupils were to be
admitted into intermediate education (three years general, commercial or industrial
education) and two-thirds into general, business or technical second-level education
(six years, divided into two cycles of equal length). Figure 1 summarizes the
structure of first- and second-level education.4

The consequence of this policy has been an extremely fast expansion of first-
level education (see table 9). In nine years admissions have doubled, thus
increasing at an average rate of 8 per cent per annum. In ten years total enrol-
ments have increased by 164 per cer ,, or an average rate of 10.2 per cent per
annum. On the basis of estimates of the number of six-year-olds in 1959, the
admission rate for the school year 1959/60 can be estimated at about 59 per cent.
For the year 1969/70, in the light of population projections by age based on the
1966 census, it seems that the admission rate reached 86 to 87 per cent.

Table 10 shows the total enrolments estimated in the ten-year projection
1958/59-1968/69 and the actual enrolments. The deviations between estimated and
actual enrolments are relatively small, but universal education as forecasted has

I. It should, however, be noted that these timetables have been increased to twenty-five hours
a week since 1969.

2. First-level school teachers are required to do thirty hours teaching a week.
3. In the sixth year, the school timetable has been increased to twenty-seven and a half hours

a week since 1967.
4. Valid up to 1970. A structural reform of second-level education was introduced in October 1970.
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First-level school

3

Intermediate education
General section

II El Ell
ommercial section

II EN.
Industnal section

1111.

Vocational second-level education (technical)
Technicalmathematical sectiun

Industrial section

Vocational second-level edtication (economic)
Economic section

Commercial section

General second-level education

1}1

1, Competitive entrance exam:Matins

o Intermediate leaving examination

Certificate of second-level technical or commercial studies

e Secondlevel leaving and university entrance examination

o TeachertraMing diploma

FIGURE 1. The educational system
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not yet been achieved because of under-estimation of the true population growth;
the ten year projection was based on a population growth assumption of an
average of 2.1 per cent per annum (with a stabilization of the birth rate as a result
of the birth control policy). But, according to the estimates of the population
service the true rate moved from 2 per cent around 1956 to 2.6-2.7 per cent around
1966 and 2.8 per cent around 1968. The school-age population was therefore
much larger than expected and the target of universal admissions had to be
deferred.

Teacher-training policy

There are three levels of qualification for first-level school teachers (certificated
teachers, monitors 1 and monitors 2), only the first two of which are given special-
ized training in teacher-training schools or in the teacher-training sections of
lycees and colleges.

Certificated teachers are recruited from pupils who have completed the first
cycle of second-level education. They then go on to three years of general
education in the second cycle of second-level education (see figure 1) and a sup-
plementary year of teacher training. They are req, ed to serve a probationary
year during which they teach half-time and are sub ..,ct to inspection and regular
supervision. Throughout their training they receive grant to cover their boarding
and catering expenses.

Monitors 1 are selected mainly from students with the intermediate school
certificate (general section). They then have two years of further schooling, at
the end of which they serve a probationary year under the same conditions as
certificated teachers.

The Ministry of National Education also recruits graduates of the first cycle of
traditional second-level education (zeitouna) who, after a probationary year, are
confirmed in their appointment.

Finally, the ministry invites applications from all those who are sufficiently
qualified, who, after a mid-year or summer training course, serve the usual
probationary period under the supervision of inspectors and are then recruited as
monitors 2.

This policy of first-level teacher recruitment and training has made it possible
to satisfy rapidly growing needs, while at the same time limiting the number of
foreign teachers. In 1967/68 foreign teachers 1 amounted to little more than 5
per cent of all first-level teachers, compared with nearly 10 per cent in 1961/62.
In ten years, from 1959/60 to 1969/70, the total number of teachers has increased
by nearly 12,800 representing an average annual growth rate of nearly 11.9 per
cent, which is higher than the growth of total first-level enrolments. The result
has been an appreciable fall 2 in the pupil/teacher ratio from 60 to 48 to 1 (see
table 11).

I. Generally education advisers or in charge of districts.
2. This fall is mainly due to the increase in teaching hours.
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TABLE 12. Breakdown of first-level school teachers by category

1964/65 Percentage 1969/70 Percentage

Teachers 7 789 67.4 12 275 64.9

Monitors I 1 267 10.9 1

li 6 647 35.1
Monitors 2 2 508 21.7 1

TOTAL 11 564 1,36.0 18 922 100.0

SOURCE SEEN.

The breakdown of teachers by level of qualification is shown in table 12. It
may be noted that it has very slightly deteriorated since 1964/65, which is in no
way surprising, considering the growth of needs over this period. It should also
be noted that those classified as ' teachers ' have not all had the same training;
in 1967/68 about 36 per cent of them came from teacher-training colleges, 61 per
cent had the tahcil certificate (traditional education provided at the zeitouna) and
3 per cent had the baccalaureat or equivalent certificate. if all first-level teachers
are taken into account, (see appendix, table 5) it will be found that 18 per cent of
them have received an education below the standard of the Secondary School
Certificate (end of first cycle).

School building

A similar effort has been made in the matter of school building: between 1964/65
and 1967/68, the number of classrooms has increased by 30 per cent (see table 13).

The fall in the pupils/premises ratio is the result of the increase in school hours
as well as of changes in the structure of the school pyramid, and correspondingly,
the increase (as a percentage of the total) of second to sixth year pupils whose time-
table is longer and whose classes are smaller. By way of illustration, in 1966/67, the
average size of first-level classes was forty-five in grade 1, forty-two in grade 2
forty in grade 3, thirty-eight in grade 4, thirty-six in grade 5 and thirty-five in
grade 6 (IJEP estimate).

Having regard to the hours of teaching per year, the number of classes for each
premises and the size of classes it can be taken that each classroom is used about
forty hours per week.

Recurrent costs and their financing : unit costs

Between 1961 and 1969 the running costs of first-level education (other than social
costs) increased very fast, from 6.5 million dinars to 17.3 million (+166.3 per cent)
representing an average growth rate of 13 per cent per annum (see table 14).
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TABLE 14. Cost and expenditure of first-level education in Tunisia

1961 1962 1965 1968 1969

Remuneration of
teachers and
inspectors 3 895 200 4 322 330 6 046 430 8 720 290 10 957 110

Allowances and social
wulfare benefits 2 010 470 2 420 090 3 292 020 4 303 860 5 077 580

Pay of pupil-teachers 1 242 280 288 560 342 060

Pay of administrative
and operative staff
(including allowances) 355 400 437 960 441 980 467 280 491 930

Total pay and
remuneration 6 261 070 7 180 380 10 022 710 13 779 990 16 868 680

Equipment and material 250 000 252 880 240 000 421 690 470 000

Scholarships, grants and
subsidies (including
canteens) 60 000 818 920 962 280 1 160 700 1 258 700

Total recurrent costs of
first-level education
(a) excluding social
costs
(b) including social
costs

6 511 070 7 433

8 252

260

180

10 262

11 224

710

990

14 201

15 362

680

380

17 338

18 597

680

380

Pay of pupil-teac 1 242 270 288 560 340 050

Recurrent costs of
teacher-training
colleges 365 030 388 360 339 000 492 070 721 480

Number of pupils 2 422 960 481 030 673 350 819 340 858 870

Unit cost:
excluding social costs
including social costs

15.39 15.45
17.16 1'71

15.24
16.67 1 43

17.33
18.74

} 1 41 1
20.19
21.65

} 1 46

1. This refers to pupil-teachers serving their probationary year, who are required to teach ten to fifteen hours a week
(or approximately half-time). We have estimated that half of their pay should be charged against first-level edu-
cation, the rest being treated as part of the cost of teacher training.

2. Numbers have been adjusted to the financial year for the sake of comparison with the budget figures.

SOURCE HE? estimates (breakdown of Ministry of National Education budgets).

This trend results not only from the rise in numbers, which have doubled over
the period, but also from the rise in costs, which, after being constant from 1961
to 1965, then rose fairly substantially (+32 per cent in four years), for a number
of reasons.
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TABLE 15. New salary scales for first-level school teachers

Teacher Monitor I Monitor 2

Minimum salary 564.2 456.1 396.8
Rate of increase (percentage) -1- 23.7 H- 5.2 7.ti

Average salary 948.0 776.9 558.6

Rate of increase (percentage) + 22.0 -1- 17.1 + 26.1

Maximum salary 1 212.6 1 036.2 805.2
Rate of increase (percentage) + 17.0 -1- 26.5 + 39.2

SOURCE Text of Decree No. 70.203 of 11 June 1970, SEEN.

(a) Changes in timetable for the first two years (twenty-five hours teaching a
week, instead of the previous fifteen) and in the sixth year (twenty-seven and
half hours a week instead of twenty-five). These changes have meant a rise
of 19.0 per cent in unit costs.

(b) Increase in the proportion of enrolments in the third, fourth, fifth and sixth
years, with longer teaching hours (increase of 1.7 per cent in unit cost).

(c) Increase in the amount of average benefits and in the average salary per level
of qualification, resulting in changes of place in the wage scale (9 per cent
increase in unit cost).

Finally, it should be noted that a substantial wage increase was due with effect
from 1 October 1970. Table 15 shows the new minimum, average and maximum
salaries for each level of qualification and the percentage increase over the old
scales.

The salaries of teachers and inspectors, which already amounted to 90.7 per cent
of the recurrent costs a first-level education (other than social costs) in 1961
reached 94.5 per cent of the total in 1969. Expenditure on equipment and material
remained very low.

The recurrent costs of first-level education are entirely financed from the oper-
ating budget of the Ministry of National Education.

Capital expenditure and building costs

Capital expenditures on first -level education (appropriations) has developed
as shown in table 16.

TABU 16. Trend of capital expenditures on first-level education (thousands of dinars)

Year 1963 1964 1965 . 1966 1967 1968 1969 1970

Expenditure 1 905.4 1 681.0 3 226.8 2 100.0 830.0 700.0 1 087.5 1 070.0
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After a period when appropriations grew very fast, cruising speed seems to have
been reached around 1967.

First-level school buildings can be divided into two categories:

I. individualized projects designed to meet specific requirements, for which the
average building costs are estimated at 3,000 dinars per classroom;

2. so-called ' local authority ' type projects, designed to standard plans, for which
the average building costs per classroom are estimated according to region in
table 17.

TABLE 17. Average building costs of classrooms and teachers' accommodation (in dinars)

Government Classes
Accommo-

dation Government Classes
Accommo-

dation

Baja 2 300 2 550 Le Kef 1 806 1 800
Bizerta 1 750 2 000 Medenine 2 000 2 400
Gabs 2.000 2 100 Nabeul 2 100 2 000
Gafsa 1 800 2 000 Sfax 1 800 2 200
Jendouba 2 550 2 500 Soussa 1 660 2 047
Kairouan 2 200 2 600 Tunis 2 500 1 850
Kasserine 1 900 2 200

SOURCE Capital investments in,first-level education, Ministry of National Education, Tunis.

Total capital expenditure on first-level education for the period 1969-72 has
been determined on these bases, allowing for the regional distribution of the
buildings to be erected and the percentage of buildings in the form of individualized
projects. The net result is an average building cost per classroom very close to
2,200 dinars.
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III The effect of demographic growth on
the trend of enrolments and
expenditures of first-level education

Projection of the development of first-level education and
teacher training in 1979 and 1989

Population growth

The population census of May 1966 shows a total population of the order of
4.5 million, the distribution of which by main age groups is summarized in
table 18.

TABLE IS. Distribution of population of Tunisia by major age groups

0 - 19 20 - 59 60 and above Total

Numbers 2 480 154 1 799 877 253 320 4 533 351

Percentage of total 54.7 39.7 5.6 100.0

The population projections used in this study have been constructed by the
Bureau of the Census, U.S. Department of Commerce 1 on the basis of:

1. the structure by age and sex shown by the census;
2. data on fertility and mortality obtained from the national population survey.

The average number of births has been assessed to be seven per woman. The
specific age rates have been adjusted so that they correspond to a crude birth rate
for the whole population sufficiently near to the rate indicated by the survey.
Life expectancy at birth for men and women has been taken at 49.6 years for
men and 55.0 years for women.

Assumptions as to the future trend of population have been based mainly on
possible modifications in fertility:

I. D.B. Johnson, Population of Tunisia, estimates and projections, 1967-2000, Washington, US
Bureau of Census, 1971.
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ASSUMPTION I (low)

Faster fall in fertility; steady linear fall of 3.5 per cent per annum from the initial
level of 1967. Gross reproduction rate falls to 2.02 in 1980. This assumption
leads to a crude birth rate of 34 per thousand in 1975, which corresponds to the
target set for the Tunisian family-planning programme.

ASSUMPTION H (medium)

Slow fall in fertility; steady (near fall of 2 per cent per annum from the initial level
of 1967. Gross rep .n rate then falls from 3.70 in 1967 to about 2.74 in
1980.

ASSUMPTION III (high)

Fertility remains at its present level throughout the period of projection. Gross
reproduction rate is constant at 3.70 (the level reached in 1967).

The assumptions for the tall in mortality are the same in each of these pro-
jections. They are reflected in a constant annual growth of half a year in the life
expectancy at birth, which will thus reach the following levels in 1990: men,
60.4 years; women 66.6 years.

The results of these various projections are shown in table 19 and correspond to
the numbers in the various age groups on 1st January in the relevant year. For
the six-year-old age group, they may therefore be taken to represent, with a very
slight error, the number of children to be admitted at I October of the preceding
year (or three months earlier).

TABLE 19. Population projection in Tunisia 1970-89

Population

Aged 6 Aged 6-1 Total

1970 158 965 895 758 1

1979
Assumption I 167 600 1 027 300 6 338 700
Assumption II 183 300 1 072 300 6 581 500
Assumption HI 203 700 1 130 700 6 897 200

1989
Assumption 174 600 987 600 7 807 100
Assumption II 239 200 1 308 500 8 742 000
Assumption 111 323 300 I 725 600 9 958 200

1. From 5,213,700 to 5,192,200 according to the assumption.
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TABLE 20. Projection of admissions in first-level schools according to population growth
assumptions

Assumption I Assumption II Assumption HI

1970 150 000 150 000 150 000
1971 163 700 163 700 163 700
1972 171 800 171 800 171 800
1973 177 700 177 700 177.700
1974 174 900 177 600 181 300
1975 172 300 178 000 185 400
1976 170 200 179 000 190 500
1977 168 700 180 800 196 500
1978 167 600 183 300 203 700
1979 167 000 186 600 212 000
1980 166 700 190 400 221 500
1981 166 300 194 800 231 900
1982 165 700 199 400 243 200
1983 164 900 204 100 255 100
1984 163 500 208 800 267 600
1985 161 500 213 400 280 700
1986 159 000 217 800 294 400
1987 166 600 228 300 308 600
1988 174 600 239 200 323 300
1989 182 800 250 400 338 400

300

250

200

I

ISO

0

1969 1974 1979 1984

FIGURE 2. Projection of admissions in first-level schools according to table 20
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Projection of first-level enrolments

Three sets of factors must be taken into account in determining first-level enrol-
ments between now and 1979 and 1989:

1. The trend in the admission rate for six-year-olds. We have seen above
(see Part II, development of first-level education) that the 1969 admission
rate was around 86 or 87 per cent. We will assume that the admission rate
of six-years-olds will have reached 100 per cent by 19, 1/72 (so that admissions
should amount' to about 164,000 for that school year). See table 20 and
figure 2.

2. The population trend. Since any effects of a decline in fertility on ;he birth
rate will not be manifest until 1969 onwards, the number of six-year-olds will
be the same on any assumption until 1974. It will then continue to grow on
assumptions II and III from 1974 to 1989. On assumption I, on the con-
trary, it will fall from 1974 to 1987 and then start increasing again afterwards.

3. Possible change in flow rates of the system. Over the last five or six years the
rates of repetition and promotion (see table 21) remained virtually unchanged;
it may also be noted that the drop-out rate is in general low, lying between 3
and 6 per cent for the first four grades of first-level education. In these
circumstances we have assumed a very limited improvement in flow rate during
the first decade, and a slightly larger increase between 1980 and 1990. These
changes will be mainly reflect -.d in an increase in the promotion rate and a
corresponding fall in the repetition rate, the percentage of drop-out remaining
practically unchanged, except at the end of the fifth grade.

Special attention has been paid to what happens at the end of the sixth grade.
The measures recently taken in the field of second-level education will lead to a
decline in admissions, with the results that in a first phase the percentage of repea-
ters and of drop-outs (representing in fact, all those who terminate their schooling
at the end of first-level school) will tend to increase. In the medium and long-
term, the repetition rate should fall, while the number of children terminating their
stuaies at the end of first-level cth'cation will go on increasing.

In the light of all these assumptions, we have made projections of enrolments
for 1979 and 198.9. The results are shown in table 22 and figure 3.

The impact of population growth on first-level enrolments is obviously more
marked in 1989. It may also be notes, that the difference between enrolments
under assumption I and assumtion PI is of the order of 65 per cent in 1989
compared with less than 8 per cer.t in 1979. The long term effects of the
family-planning policy are therefore likely to be particularly noticeable.

It should also be added that the very high repetition rate in the last year of first-
level education will lead, in 1989, to a somewhat unusual pyramid of enrolments
in which there are more pupils in the sixth grade than in the fifth (except on the
high population growth assumption).
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FIGURE 3. Projection offirst-level enrolments according to population growth assumptions

Projcetion of the number of teachers

Two sets of assumptions must be made in order to determine the future trend of
the stock of teachers and their distribution by qualification:
1. The first relates to possible changes in the pupil/teacher ratio, which itself

depends on the size of classes, the number of hours taught at each level of first-
level education and the teaching load per teacher,
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2. The second relates to the policy followed by the Tunisian government in the
matter of qualifications of teachers.

Over the last ten years, the size of classes has varied very little and fluctuated,
on average, around forty, as we have seen above (see Part II, page 249).

We have adopted the same characteristics for our projections, except for the
fifth and sixth grade, where we have taken an average class size of thirty-eight.

With regard to teaching hours, the present position is as follows : first year, fifteen
hours per week; second, third, fourth and fifth years, twenty-five hours per week;
sixth year, twenty-seven and a half hours per week. Teachers are required to
teach thirty hours per week.

For 1979 and 1989 we have adopted two assumptions for teaching hours:

1. The first corresponds to the present situation, assumption A.

2. The second provides for an increase in the num'oer of hours taught, (twenty-five
hours a week for the first two years and thirty hours for the following years),
assumption B.

We have also allowed for a slight impro..c.ment in teacher qualifications, mainly
reflected in tae disappearance of monitors 2 between now and 1989, while the pro-
portion of certificated teachers and of monitors 1 will tend to increase. The
changes which we have assumed are of relatively minor importance. The cost of
major improvements in qualification would indeed be very high, (the differences
between the various salary scales are substantial).

This assumption has been combined with those relating to the number of hours
of teaching per grade to give the two alternatives shown in table 23.

TABLE 23. Assumptions relating to teaching hours and teacher qualifications

1979 1989

Assumption A
(hours)

Assumption 13
(hours)

Assumption A
(hours)

Assumption B
(hours)

1st year 15 25 15 25
2nd year 25 25 25 25

Teaching hours
3rd year
4th year

25
25

30
30

25
25

30
30

5th year 25 30 25 30
6th year 27.30 30 27.30 30

(percentage) (percentage) (percentage) (percentage)

Certificated
Teacher teacher 70 70 75 75
qualifications Monitors 1 20 20 25 25

Monitors 2 10. 10
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TABLE 24. Projection of teacher requirements according to different population growth and
teaching hours assumptions

1979 1989

Ass. I Ass. II Ass. III Ass. I Ass. 11 Ass. III

Assumption A 25 090 25 800 26 730 24 280 30 890 39 430
Assumption B 30 040 30 940 32 090 29 020 37 030 47 370

TABLE 25. Projection of the required number of teachers by qualification according to different
population growth and teaching hours assumptions

1979 1989

Ass. I Ass. 11 Ass. III Ass. I Ass. It Ass. III

Assumption A Certificated
teachers 17 560 18 060 18 710 18 210 23 170 29 570
Monitors 1 5 020 5 160 5 350 6 070 7 720 9 860
Monitors 2 2 510 2 580 2 670

Assumption B Certificated
teachers 21 030 21 660 22 460 21 770 27 770 35 530
Monitors 1 6 010 6 190 6 420 7 250 9 260 11 840
Monitors 2 v 3 000 3 090 3 210

The needs for teacher in 1979 and 1989 and their distribution by qualification
are shown in tables 24 and 25, while the trend of the stock of teachers in the
various population growth assumptions is shown in figure 4.

Projection of teacher-training college enrolments

The projections must be made in two steps. We must first determine the addi-
tional number of qualified teachers needed, (certificated teachers and monitors 1).
We assume that these are the only categories trained in teacher-training colleges.
On the basis of annual needs, the next step is to determine the enrolment in
teacher-training colleges which will meet these needs, using the existing ratios
between enrolments at each level and the annual output.

The additional number of teachers needed each year can be estimated from the
wastage of the existing stock of teachers, and from the new needs arising out of
the increase in enrolments, changes in the pupil/teacher ratio and improved teacher
qualifications.

The annual wastage of teachers has been estimated on the basis of their distri-
bution by age group as shown by the 1966 census (see table 26).
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FIGURE 4. Projection of the required number of teachers by qualification according to population
growth assumptions and teaching hours assumptions

This distribution has been updated for 1970 by estimating the number of new
teachers in each age group and assuming that virtualb, all new teachers trained
between 1966 and 1970 are between 20 and 24. We have then estimated for each
of the decades 1970-79 and 1980-89 the number of teachers retiring and the number
of deaths in each age group. In making this last assessment we have taken
account of the number of new teachers trained in each period and we have applied
the mortality rate of the whole population to each five-year age group.

Overall, it appears that wastage through death and retirement will be relatively
slight over the next two decades, owing to the comparative youth of the teaching
force, due to the very recent development of first-level education. Nevertheless,
allowing for wastage due to people leaving the profession, it can be estimated that
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TABLE 26. Breakdown of teachers by age in 1966

Age School teachers Monitors

15-19 230 382
20-24 2 342 1 694
25-29 2 290 838
30-34 2 187 521
35-39 1 466 343
40-44 648 142
45-49 452 77
50-54 254 67
55-59 182 25
60-64 84 27

TOTAL 10 135 4 116

TABLE 27. Number of additional teachers to be trained

1979 1989

Ass. I Ass. II Ass. III Ass. I Ass. II Ass. III

Assumption A Sc'lool teachers 470 700 1 010 450 1 070 1 870
Monitors I 130 200 290 150 360 620

Assumption B School teachers 550 840 1 220 560 1 300 2 260
Monitors 1 160 240 350 190 430 750

the annual replacement needs will amount to about 2 per cent of the teacher stock.
Once the replacement needs are determined, one can calculate the number of

additional teachers to be trained each year on the basis of the existing stock in
1969-70 and the stocks required in 1979 and 1989. The results are shown in
table 27.

It will be seen that the needs for new teachers in a given year are very variable,
according to the population assumption on the one hand, and the assumptions as
to teaching hours and qualifications on the other.

We next have to determine the enrolment in teacher-training colleges which will
make it possible to satisfy these teacher requirements. For this purpose we have
used flow rates calculated from the data on output of teacher-training colleges
given in the Four-year Plan 1965-68.

The results of these calculations are shown in table 28.

Projection of classroom requirements

Annual needs for classrooms can be divided into replacement needs and new
needs. For replacements we have assumed that it will be equivalent to 2 per cent
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TABLE 28. Teacher-training colleges enrolments

1979

Ass.

1989

Ass. 1 Ass. 11 Ass. III I Ass. II Ass. III

Assumption A Certificated
teachers 1 750 3 040 4 860 2 540 5 110 8 760
Monitors 1 240 420 650 390 820 1 400

Assumption B Certificated
teachers 2 160 3 620 5 840 3 060 6 220 10 530
Monitors 1 310 520 800 470 980 1 690

of the stock.' New buildings are, moreover, related to the increase in enrol-
ments, and changes in teaching hours at each level, in the light of the average use of
premises. In this connexion, a retrospective study has been made on the basis of:

(a) the number of classrooms;

(b) the number of classes for each grade;

(c) the number of hours taught in each grade.

The total number of hours taught per week is calculated from (b) and (c). The
average number of hours per week during which classrooms are used is thus
calculated bydslividing the total number of hours taught by the number of class-
rooms, This average has been remarkably stable over the last few years at about
forty hours. We have taken this figure for the projections.

To determine the classroom requirements for 1979 and 1989 we have assessed
the number of classes per grade and applied the corresponding timetables in order
to estimate the total number of hours per week; dividing by the average number
of hours of use, we get the number of classrooms needed (see table 29).

TABLE 29. Number of classrooms needed in 1979 and 1989

1979 1989

Ass. I Ass. II Ass, III Ass. 1 Ass, II Ass. Ill

Assumption A 18 820 19 350 20 050 18 210 23 170 29 570
Assumption B 22 530 23 210 24 070 21 770 27 770 35 530

Allowing for the annual increases in enrolments and replacement needs, the
number of additional classrooms to be built in 1979 and 1989 can then be estimated
(see table 30).

1. This hypothesis may correspond to an over-estimation of replacement needs because a large
proportion of the buildings are relatively new.
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TABLE 30. Number of classrooms to be built in 1979 and 1989

1979 1989

Ass. I Ass. II Ass. III Ass. I Ass. II Ass. IN

Assumption A 480 760 1 080 450 1 070 1 870
Assumption B 550 900 1 300 570 1 300 2 260

Projection of the cost of first-level education
and teacher training

Cost of first-level education

We shall consider recurrent costs and capital costs successively.

RECURRENT COSTS

Salary costs of teachers and supervisors

To obtain a pi e.;ise figure for the total cost of teachers' salaries in 1979 and 1989
one has to take into account the salary scale and therefore one has to know not
only the level of qualification but also the distribution of teachers by length of
service.

This projection requires two sets of data:

1. the present distribution of teachers by length of service for each category;

2. the proportion of unestablished teachers in each category 1 (unestablished
teachers are paid the minimum salary on their scale).

Since these data were unfortunately not available, we have proceeded by apply-
ing to the stock of teachers in each category the average salary for their scale 2
taking benefits into account. We have also assumed that the average salary will
increase in the same proportion as the GNP per head of working-age population
between now and 1979 and 1989.

Since teacher's salaries amounted in 1968 to about 94 per cent of the recurrent
costs of first-level education (not including social costs) these future trends will
have a decisive influence on the trend of total expenditure.

I. And the factors of development of this category of teachers.
2. This method is likely to overestimate slightly the total salary in the event of a rapid growth

of the number of teachers, which would result in a certain reduction of the average length
of service of teachers, so that their average salary is below the median of the scale. The
converse would happen if the numbers of teachers increased slowly.
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A particular difficulty was found in the choice of the salary to be taken as a
starting point for our projection because of the salary increase in October 1970.
It was not possible to take either the old salary scale or the new one. The first
would correspond to a low point and the second to a high point on the salary trend
curve. That is why, we have taken an intermediate value, which is fictitious but
with which it is possible to project salaries from a mid-point of the salary curve,
Although this method allows for a reasonable extrapolation, it makes it more
difficult to assess the increase in recurrent expenditures of first-level education from
1969 to 1989.

The table 31 shows the new values of the minimum, average and maximum
salary for each category of teachers.

Two assumptions have been made on economic growth between 1970 and 1989:
1. average growth of 4 per cent per annum in GNP over the two decades, cor-

responding to the simple continuation of past trends;
2. average growth of 5 per cent per annum, representing a certain speeding up of

growth.

TABLE 31. Salary scales of teachers in first-level schools (October 1970)

School teachers
(In dinars)

Monitors I
(In dinars)

Monitors 2
(In dinars)

Minimum salary 564.2 456.1 396.8
Average salary 948.0 776.9 558.6
Maximum salary 1 212.6 1 036.2 805.2

Other recurrent costs

The unit cost for all this expenditure amounted to 2.6 dinars in 1969. We have
assumed that it might increase by 1 per cent per annum. (See table 32.)

TABLE 32. Projections of other recurrent expenditure (thousands of dinars)

1979 1989

Ass. 1 Ass. II Ass. 111 Ass. I Ass. II Ass. III

Other recurrent
expenditure 3 660 3 785 3 947 3 898 5 005 6 442

CAP ITALEXPENDITURES

In our projections of school building, we have taken an average cost per class-
room of 2,300 dinars, slightly higher than that of recent years owing to the expected
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TABLE 33. Equipmeni costs

Standards Unit cost

Sanitary blocks I block per classroom
Material and equipment per classroom

360 dinars
300 dinars

increase in the cost of ' individualised premises' (which is expected to go up from
3,000 to 3,500 dinars). The incidence on the average cost is, however, relatively
low owing to the limited proportion of these buildings in the total (5 per cent).
We have also assumed that each classroom will have the normal equipment and a
sanitary block, which has not always been the case up to now.

The costs and standards adopted for the projection of capital expenditures arc
summed up in table 33. The cost of a classroom projected on this basis will
therefore be 2,960 dinars. Capital. expenditures estimated on the basis of these
different assumptions are shown in table 34.

TABLE 34. Projection of capital expenditures in first-level education (thousands of dinars)

1979 1989

Ass. I Ass. II Ass, iR Ass. I Ass. II Ass. III

. Assumption A 1 421 2 250 3 197 1 332 3 167 5 535
Assumption B 1 628 2 664 3 848 1 687 3 848 6 690

Teacher training

RECURRENT EXPENDITURES

Unit costs in teacher-training ..,chools, as ascertained from the analysis of the
budgets of certain establishments, are much the same as those of general second-
level education (slightly higher than 100 dinars) but allowance must also be made
for the grants given to each student-teacher amounting to twenty-five dinars a term
and intended to cover boarding and catering expenses. The projections for this
item are given in table 35.

CAPITAL EXPENDITURES

We have made no specific estimate for this expenditure, since future enrolments in
teacher. training schools should not appreciably exceed the present figure (see
table 27) whatever the assumption made. There is therefore no need to increase
existing capacities.
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TABLE 35. Recurrent expenditure for teacher-training colleges (thousands of dinars)

1979 1989

Ass. I Ass. II Ass. III Ass. Ass. 11 Ass. Ill

Assumption A

GNP 4 per cent 358 623 992 557 1 127 1 930
GNP 5 per cent 388 675 1 074 659 1 334 2 286

Assumption B

GNP 4 per cent 445 745 1 123 671 1 368 2 322
GNP 5 per cent 482 807 1 295 794 1 620 2 750

Total cost

Total recurrent and capital expenditures on first-level education and teacher
training were then calculated for each assumption. The results are shown in
tables 36 and 37. According to the hypotheses adopted, the increase in recurrent
costs may be very different from 1969 to 1989. These costs may be multiplied by
coefficients which range from 1.9 to 4.4 (see table 38). While population growth
accounts for a substantial part of this increase other factors such as the improve-
ment of the pupil/teacher ratio, improved teacher qualifications and pay increases,
also play a decisive part.

In. order to study the trend of expenditure on first-level education on the
different assumptions adopted, it is also possible to determine what proportion of
GNP will be devoted to it in 1979 and 1989. The results are shown in table 39.
They can be analysed by comparison with 1969, in which year first-level education
absorbed 3.66 per cent of GNP.

This percentage is already relatively high (compared with the level attained in
other countries); it is explained by three main characteristics of the Tunisian first-
level education system:

1. a relatively advanced situation in the matter of enrolment ratios; fairly high
repeating rates, especially towards the end of first-level education;

2. salaries which, in terms of GNP per capita, are fairly high.'

Even on the low population growth assumption, the percentage of GNP
devoted to expenditures on first-level education in 1979 should increase: this
increase will not be very great if the teaching hours do not change (which will allow
the pupil/teachts ratio to be maintained at almost the same level as at the present
time), but it will become sizeable if the hours increase. It should be added that
faster economic growth would lead only marginally to a reduction in the percentage
of this expenditure related to GNP. As a result of the assumptions we have

1. This characteristic is found in a great many other developing countries.
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TABLE. 36. Projection of expenditures on first -level education and teacher training, growth
assumption 4 per cent of GNP (thousands of dinars)

1979 1989

Ass. I Ass. II Ass. Ill Ass. I Ass. II Ass. Ill

Assump. A First-level education

Recurr. exp. 33 838 34 817 36 098 36 482 46 459 59 357
Capital exp. 1 421 2 250 3 197 1 332 3 167 5 535

TOTAL 35 259 37 067 39 295 37.814 49 626 64 892

Teacher training

Recurr. exp. 358 623 992 557 1 127 1 930

GRAND TOTAL 35 617 37 690 40 287 38 371 50 753 66 822

AssumP. B First level e. '_cation

Recurr. exp. 39 792 41 000 42 545 42 843 54 699 70 012
Capital exp. 1 628 2 664 3 848 1 687 3 848 6 690

TOTAL 41 420 43 664 46 393 44 530 58 547 76 702

Teacher training

Recurs. exp. 445 745 1 123 671 1 368 2 322

GRAND TOTAL 41 865 44 409 47 516 45 p0l' 59 915 79 024

TABLE 37. Projection of expenditures on first-level education and teacher training, growth
assumption 5 per cent of GNP (thousands of dinars)

1979 1989

Ass. I Ass. II Ass. III Ass. I Ass. II Ass. III

Assump. A First-level education

Recuri. exp. 36 859 37 884 7:,9 316 43 402 55 263 70 595
Capital exp. 1 421 2 250 3 197 1 332 3 167 5 535

TOTAL 38 280 40 134 42 513 44 734 58 430 76 130

Teacher training

Recurr. exp. 388 675 1 074 659 1 334 2 286

GRAND TOTAL 36 668 40 809 43 587 45 393 59 764 78 416

Assump. B First-level education

Recurr. exp. 43 409 44 725 46 408 51 114 65 253 83 513
Capital exp. 1 628 2 664 3 348 1 687 3 848 6 690

TOTAL 45 037 47 389 50 256 52 801 69 101 90 203

Teacher training

Recurr. exp. 482 807 1 295 794 1 1320 2 750

GRAND TOTAL 45 519 48 196 51 551 53 595 70 721 92 953
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TABLE 33. Increase coefficients of recurrent expenditures on first-level education (1969-89)

4 per cent growth in GNP 5 per cent growth in GNP

Ass. I Ass. II Ass. Ill Ass. I Ass. II Ass. Ill

Assumption A 1.926 2.453 3.134 2.292 2.918 3.727
Assumption B 2.262 2.888 3.697 2.699 3.445 4.409

TABLE 39. Total expenditure on first -level education t as percentage of GNP

1979 1989

Ass. I
(percentage)

Ass. II
(percentage)

Ass. III
(percentage)

Ass. I
(percentage)

Ass. II
(percentage)

Ass. III
(percentage)

Growth rate
4 per cent of GNP

Assumption A 4.03 4.27 4.56 2.93 3.88 5.11
Assumption B 4.74 5.03 5.38 3.46 4.58 6.04

Growth rate
5 per cent of GNP

Assumption A 3.97 4.19 4.48 2.87 3.77 4.95
Assumption B 4.68 4.95 5.30 3.38 4.47 5.87

I. Including teacher training.

adopted about average salaries, according to which they will increase at the same
rate as the GNP per working-age population, the share of total first-level educa-
tion expenditures in total GNP will riot change significantly if, ceteris paribus,
the economic growth is faster. This effect is different from the one described in
the following paragraph, where, for the same rate of economic growth, total
teachers' salaries are compared according to various demographic assumptions,
i.e. according to the number of children to be enrolled.

While the results are relatively closely grouped in 1979, a substantial dispersion
appears in 1989, following the much greater effect which population growth may
have at an interval of twenty years.

Furthermore, on looking at the trend of the percentage of GNP devoted to
expenditure on first-level education between 1979 and 1989, it will be found that
there is a steady increase in the high population growth assumption, whereas
there is a fall on the other two assumptions. These variations are mainly linked
with the increase in enrolments during the second decade. Depending on the

1. In which teacher salaries take a very large share.
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trend of fertility they could increase by 47.8 per cent or 19.7 per cent or even fall
by 3.6 per cent. As the working-age population is appreciably the same in
whatever the assumption adopted, the growth of GNP per head of active popula-
tion up to that date is independent of the demographic trend.' In these circum-
stanccs teachers' pay will have the same value whatever the population growth, so
that the differences which appear in 1989 in the level of educational expenditures
are due solely to the increase in enrolments.

1. It depends only on the rate of economic growth.
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Conclusion

We have tried in this study to show how expenditure on first-level education might
evolve in the light of population growth, assuming that there is no change in
educational technology. We have introduced various sets of assumptions con-
cerning the number of hours taught in various grades, the work load of teachers,
teachers' qualifications and pay increases. Each of these factors obviously in-
fluences the growth of educational expenditures and it is useful, if not to isolate
the exact share of each of them, at least to bring out the comparative importance
of their trends. For this purpose we have calculated the increase coefficients
between 1969 and 1989, of each of these comFonents (see table 40).

It is to be noted that it is not possible to measure the total increase in expendi-
tures with the increase coefficients of the various components because of two
reasons:

(a) these coefficients are only related to salary expenditures;

TABLE 40. Increase coefficients of the various components in the growth of 'recurrent expen-
diture of first-level education (1969-89)

Assumption I Assumption It Assumption Ill

Population growth 1.454 1.868 2.404

Improvement of pupil /teacher ratio

Assumption A 1.031 1.021 1.013

Assumption B 1.232 1.224 1.216

Salary increase

Growth assumption 4 per cent of GNP 1.140 1.140 1.140

Growth assumption 5 per cent of GNP 1.382 1.382 1.382

Improved teacher qualification

Growth assumption 4 per cent of GNP 1.064 1.064 1.064

Growth assumption 5 per cent of GNP 1.064 1.064 1.064
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(b) The method of projection of salary level (see p. 266) uses, as a starting point,
a value which does not correspond exactly to the salary scale in 1969. The
increase coefficient indicated in table 40 refers thus to the increase in salary
in 1989 as compared to the fictitious average scale adopted as a basis for our
projection.

The analysis of the results shows that the population factor is always dominant
even in the low population growth assumption. No other component increases
in the same proportion. Furthermore, the differential effect of population growth
becomes very substantial in 1989.

Changes in teLxhing hours are measured in terms of the pupil/teacher ratio.
Two comments car, be made on this subject:
1. Even on assumption A 'n which the hours taught are unchanged from the

present situation, a very limited effect of increase is found. This is due to the
fact that the structure of the pyramid of enrolments by grade will tend to
change. The percentage of pupils in the second, third, fourth, fifth and sixth
years will increase in proportion as the flow spreads through the system, and
since the number of hours taught in these years is higher than in the first grade
there will be a slight increase in the pupil/teacher ratio.

2. The increase in this ratio also varies according to the population assumption.
This effect is very close to that noted in the preceding comment. According to
the speed and nature of population growth, the school pyramid changes at
varying speed, thus affecting the pupil/teacher ratio, since teaching hours are
not identical for each grade.

Salary increases have a much greater impact under the assumption that GNP
increases by 5 per cent per annum. In fact, as we have seen above, the working-
age population in 1989 is practically the same in the three demographic assumptions
so that the increase in GNP per head of working-age population depends solely on
the trend of GNP. The variation in growth of 1 per cent over 20 years therefore
explains the difference in the level of salaries.

Finally, it should be noted that the improved qualification of teachers will have
a relatively limited effect in increasing educational expenditures. This is explained
by the fact that the percentage of teachers considered to be qualified 1 is already
relatively high, so that changes in the pattern of qualifications will have only a
marginal effect on the increase in average salaries for all qualifications.

The study finally 1..tads to a ranking in diminishing order of sensitivity of the
different factors whit ± contribute to the trend of first-level educational expenditure.
In the event of high population growth, and if it proved difficult to finance the
expenditure involved, the foregoing analysis would make it possible to identify
the factors in respect of which action might be envisaged. These factors are,
however, not independent of each other and a deterioration in teacher qualifica-
tions or pupil/teacher ratio might result in a certain increase in the repetition rate
and therefore in a slightly bigger increase in enrolments than forecast.

I. Certificated teachers and monitors I.
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TABLE 1. Trend of gross fixed capital formation, current prices (millions of dinars)

1960 1965 1969 1970 1

Productive investments 97.5 93.0 109.8

Public investment, housing and
miscellaneous 34.8 42.3 35.6

Total gross fixed capital formation 59.5 132.3 135.3 145.4

1. Rapport sur le budget econondque de l'annee 1971, op. cit.

TABLE 2. Summary of income and outlay account of general government, current prices
(millions of dinars)

1960 1965 1969 1970

Current revenue 83.4 122.5 176.4 188.3
Current expenditure 71.0 101.7 155.5 172.4
Saving 12.4 20.8 20.9 15.9
Saving as percentage of GDP 3.7 4.4. 3.4 2.4

1. Rapport sur le budget econonaque de l' mule 1971, op. cit.

TABLE 3. Capital account of the nation, current prices (millions of dinars)

1960 1965 1969 1970

Capital needs

(gross fixed capital formation
+ variations in stocks variations in
foreign currency reserves) 49.1 134.7 151.9 157.4

Resources

National saving 24.1 57.5 89.9 90.4
of which: general government 12.4 20.8 20.5 15.8
enterprises 7.6 29.2 62.3 67.1

households 4.1 7.5 7.1 7.5

Net external flow 25.0 77.2 62.0 67.0

1. Rapport sur le budget economlque de l'annde 1971, op. cit.
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TABLE 4. Capital account of general government (resources), current prices (millions of dinars)

1960 1965 1969 1970 1

Saving 12.4 20.8 20.9 15.9

External resources 15.1 35.5 48.4 60.8

Internal resources
of which borrowing and
cost transitions

12.6

12.6

17.6

16.8

17.0

16.2

13.6

12.5

TOTAL 40.1 73.9 86.3 90.3

I. Rapport stir fe budget itconamique de l'annee 1971, op. cit.

TABLE 5. Breakdown of teaching staff by level of education and nationality

1963/64 1967/68

Level of education Tunisian Foreign Total Tunisian Foreign Total

Teacher-training certificate 1 598 106 1 704 3 133 116 3 249

Full Bac. D.F.E.S. Sadiki
D.S. Arab 234 369 603 271 549 820

Probationary Bac. or former
1st part of Bac. 4 951 3 4 954 933 25 958

Talicil 291 35 326 5 285 1 5 286

B.E.E.S. or equivalent 1 248 53 1 301 2 050 41 2 091

Below B.E.E.S. level 1 594 24 1 618 2 802 8 2 810

TOTAL 9 916 590 10 506 14 474 740 15 214

SOURCE Statistiques de reaseignement, armee scolatre 1965/66 and 1966/67, op. cit.
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Introduction

This is essentially a projection model. Its aims are neither to predict what may
be the probable level of future expenditures nor to show what could be the develop-
ment of first-level education taking into account population growth. It aims only
to show the sensitiveness of educational expenditures to various population
projections when such or such a policy is implemented.

It has been prepared principally for ed.icational planners and in its presentation
we have tried to be as simple as possible. We have also tried to adapt it to data
which are generally available or which can be processed easily. It is mainly
oriented towards developing countries, where an often rapid population growth
makes certain educational targets, such as universal first-level education, difficult
to achieve, while at the same time it is necessary to improve the existing standard
of this level of education.

1_;zmographic growth certainly plays an important part in the future increase of
'4ucational expenditures. Its effects, however, are combined with other factors of
cob.. increase, factors which are linked for instance to the necessity of improving
the present standard of education. In the projection of expenditures it is neces-
sary, therefor; to take into account assumptions concerning not only the trend of
population growth but also hypotheses concerning the change of certain variables
which we have called policy variables and which are, for instance: the admission
rate into the system; the retention rates in the system; the qualification profile of
the teaching force; the teacher/pupil ratio; etc. It is also necessary to take into
account certain exogenous variables such as the change in the salary scale of the
different grades of teachers, the change in building costs, etc.

In the first part of the model we have therefore tried to establish a series of basic
equations which indicate the various steps in the projection and which may be
used as a convenient computation tool to estimate the range of possible costs
according to various bets of hypotheses concerning the change of policy variables
and of exogenous variables.

It is also .interesting, on the other hand, to isolate the various factors of cost
increase and to show their relative share in the increase of total cost. This is
why, in the second part of the model, we have tried to show how it may be used to
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compare the base year with the horizon year and to isolate the increase which can
be imputed to each factor.

It is to be. noted that since retention rates and likewise costs are often very
different between urban and rural areas, it is better to project the populations of
these areas separately, taking into account both the rate of natural growth and the
effc.., of migration and to use the model separately for each area.

If the situation warrants it, and if statistical data are available, the exercise can
also be done for more than two sub-populations.

A schematic and simplified presentation of the model is given in figures I to 3.
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I. Basic equations of the model

New admissions

New admissions depencI upon the rate of admission and the number of children
who reach the age of admission. This may be expressed as

A, = a, N,

where A, is the number of new admissions in year t
a, is the rate of admission

and N, is the number of children reaching admission age.

In some countries, however, :natty children are admitt,-1 although they are
older than the official admission age. This phenomenon of late entries may be
analysed in the following way. If late entries are those children who are from
1 to x years older than the official admission age, new admissions are made up
of (x+ 1) cohorts of children (those who are admitted at the official age and those
who are from 1 to x years older than the official age of admission). On this basis,
the number of new admissions in year t is equal to

ri, = N? + a; + a2, N? +

where N(,), Ni 112. . . Nr, are the number of children who are from 0 to x years
older than the official age and a';', 6:1,, (4, . ax, the corresponding admission
rates. The apparent admission rate a, is thet, equal to

A, o 1N: 2 N21
xN7

a, =
N

= a, +a, N+ a, --6 +
, , N, N

it is to be noted that in a given year, a, may be higher than 100 per cent because
of late entries. As the proportion of admissions at the official age increases, how-
ever, the occurence of late entries will decrease in the future. Let us consider the
new admissions during the successive years, t, t + 1, . . . t + x. They may be
presented as shown in the following table.
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The model

Yea rs
Children admitted

at the official
age of admission

Children admitted Children admitted
1 year after the .v years after the Total

official age official age admissions
of admission of admission

o oa, N , a: N ,

o o 1 ri.i1at+, Al,+, at-Ft "t+1

o 0 1 N I
at+.v"t+x at+ x " f-l- x

It can be seen immediately that N?, NI, +1, ... Nxr+x are children who belong
to the same cohort. As a result, if the apparent eate of admission

A, NIt Nx,
a, = = a, + at-6 + a,t -7,

N, , N,

can be higher than 100 per cent, ao, +1. a7 +x is at the maximum
equal to 100 per cent. These rates are related to the same cohort of children
and obviously the number of the children of the cohort who are successively
admitted to school cannot be higher than the total number of children of the
cohort. In other words, as the proportion of the children admitted at the official
age a°, increases, the rate atI.,. a2r+2, ax, +x will decrease in the future. This
means that although at a certain stage of development of first-level education
the apparent rate of admission may temporarily be higher than 100 per cent,
in the long run, with a higher concentration of children admitted around the
official admission age, the apparent rate will decrease and reach 100 per cent
and the curve of new admissions will follow that for children reaching the official
admission age.

If the number of children reaching the official admission age is constant and if
the effect of mortality (which is relatively unimportant for this age group) is
ignored, then

and
N°, = N: = N2, = = N't

a, = a, + a: + a2, +... + ax,

If the number of children reaching the official age of admission increases at a
constant rate a, and if the effect of mortality is again ignored

Nti (1 +.2)2 N? cox Nf.

As a result
0 at a 2,

atat = a, + . . .

(1 + (1 + a)2 (1 +
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EQUATION I

A, = a, N,

with

a, = a 7 + a', + . . . + a': if N, is constant
i

ci

+g)
ar

ai = a7
(1

+ + . . , +
(I +atl' iif N, increases at constant rate a

0 2
Nt 2l N2t N,

ai = a, + a, o + ,.. 5 + . . . + at 73 in the general case.
N7 N, N,

Total enrolment in first-level education

If the official length of first-level education is y years and if the maximum number
of repetitions permitted is z, total enrolment in first-level education in year t is
equal to the number of new admissions during year t plus what remains of the
n cohorts of children (n =y +z -1) who are admitted during the n preceding
years. If we define the retention rates as being the proportion 14, b2, . . bn of
the children who remain in the system one year, two years, . n years after their
admission into the system, total enrolment in first-level education during year t
is equal to '

E, = A, + b, + b2 + + b At,
where E, is total enrolment,

b1, b2, bn till: retention rates 1, 2, . n years after admission,

and A A,_1,... A(: the number of nev.,. admissions during the years
1, t 1....t ii.

Relating E, to A then
Et Ai_1 Ar_2

B, = = 1 + al + b2 + . + bn
A, A, A, At

It can readily be seen that B, depends upon b1, b, but it also depends
upon the growth of admissions in the past.

Retention rates and average length of schooling

If we follow one cohort A, from year t, (the first year when they are admittedto
school) to year t + n, (the last year where certain members of the cohort are
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still in the system), we can observe that the behaviour of the cohort in the system
is as follows:

Members of the cohort
Years who are still

in the system

At
t b1 At
t + 2

The total number of pupil years provided to the cohort At is equal to
(1 +b1+ b2+ +6) A, and the average length of schooling of each member
of the cohort is equal to

1., = 1 + + b2 + . . .bn.

But we know that

A, A,

E, At-t A,_ , A
B, =

At
= + b, + b, + . . + b A,- .

If the number of new admissions is constant, A, = A,_, = At-2 = Arn
and B, = L,.

In general, however, B, depends upon both the value of L1, the average length
of schooling and upon the rate of growth of the number of new admissions in
the past.

Let us put B, = H, L,.
H, is then equal to

II, =
1 + b

A,_, At, A

,
, + 62

A-
+ . . + bn

A, A,

1 + b + 62 + . + bn

It can be readily seen that H, is inferior to 1 if the number of new admissions
has been increasing in the past

H, is cqual to 1 if the number of new admissions has been constant and H, is
superior to 1 if the number ofnew admissions has been decreasing.

It is useful to isolate H, and Lt. The latter is equal to the average length of
schooling and depends only upon the retention rates. A change in the retention
rate has a direct effect upon L, and this change may be measured by comparing
the value of L, for two different years. H, on the other hand, depends upon the
increase in the number of new admissions in the past.
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EQUATION 2

E, = H, L, A,

With

L, = 1 + b, + b2 + . . + b

and H, = 1 if new admissions were constant

b, b2 b
1 + +

+ ( f + ( I +

if admissions have been increasing at a constant rate /3

1 + b1A1-1 + b2
A,_2

+ + b
A,

A, A, A,
H, in the general case.

1 + + b2 + . + b

Enrolment by grade

When, according to the staffing formula, there are different types of teachers
for different grades, or when the teacher/pupil ratio is different according to the
grade, it may be necessary to estimate separately the enrolment for each grade.

If the maximum number of repetitions permitted during first-level schooling
is two, the enrolment of a specific grade is made up of children of three cohorts
those who have not repeated, those who have repeated once and those who
have repeated twice. The enrolment of the various grades in year t may be
schematically presented in the following table.

Year of
admission Grade I Grade 2_ Grade 3 Grade y

1),I3 A,

1 1 hi At-I
t 2 hi A2 -2
1 3

4

hi At-2
b2 A,_ 3

b3 Ao 1-2
b31 At-3

b32 At-4

11 A0 r-
bYt r -y

AbY2 t (y +1)
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It can be readily seen that 60, bt), bg, vo are the proportions of E. cohort
reaching grade 1, 2, ... y without any repetition, that 6;, b;, . . 14 and
61, g 63, . b2 are the proportions of a cohort reaching grade ', 2, ... y
with respectively one and two repetitions.

Total enrolment in one grade, grade y for instance, is equal to

Ei = 60 A,- (y _1) -I- 6, Ai_y 62 Ar_(y +i).

In the same way as we have done for total enrolments, we can relate the enrol-
ment of a specific grade in year t, to the new admissions during year t. Then,

=
E,

= bY
Ar -(y-1) + 6i

Ai_
Y + bY

Ai_ +1,
.

A, A, A, A,

BT depends upon 60, M and b2 but it also depends upon the growth in admissions
in the past.

If we follow a cohort admitted into the system in year t and if we try to identify
the members of this cohort who reach grade y, we see that a proportion bt are
in grade y in year t + (y-1), a proportion M in year t + y and a proportion b2
in year t + y + 1. The average length of time spent by a member of a cohort
in grade y is therefore equal to

= 60 + m + m .
As we have already done for total enrolment, we can put

Ai_ A_
Y' +

i
+ b2 Ar--(y+ 1)

A, A, A,
-= =

.1 4 .+ 6 ' + b60 Y2

EQUATION 2A

= 1.4 A,

where Li = mo + m + m if the maximum number of repetitions permitted
is 2

and = 1 if the number of new admissions remains constant

60 6i 6)2'

(1 +fi)y-i (1 +/3)y (1 +fi)y +i

60 + + 62

if the number of new admissions increases at the constant rate, fi

Ar A,_y v24_0+1)

and
A, A, A,

=

in the general case.

+ 6i + m
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Estimating retention rates

The methods of estimating retention rates depend upon the system of promotion
and of selectiory'and upon the statistical data available. One method is given in
the appendix.

Number of teachers required

If it is the teacher/pupil ratio of year t, the number of teachers required is equal to

T, = i, Et.
i, depends, however, upon many factors. It depends upon the staffing formula

which may provide for different ty: Q of teachers. It depends upon the average
enrolment by class in the various grades.

Let us suppose that there are two types of teachers, type F and type G, and
that the distribution of teachers by grade is as given in the following table.

Grade 1 Grade 2 Grade y Total

Type Fteachers F! PI FT Fr
G2rType G teachers Gr G' G,

Total enrolment E ti E2t 4 Et

iF , PI Pr' Ftf' I: =Teacherfpupil f I E7 Etratio type F Et Et
2G1

2 G2 GY, G,i
rt --- . rt = E,Teacher/pupil gt = gt E2 EY,ratio type G t

.1 1 1 2 2 2Average teacher/ 1,----ft-Fg, 1,=ft-Fgt ii = f' + 4 4 = fg + gt
pupil ratio

It will be noted that

F, = f ,E, = El, + .11 +... + JTE3,'

and = E, + + +
E,

A depends therefore upon the teacherlpupil ratio by grade and the structure of
enrolment by grade.

El E2
gs = 9,Similarly, + g,2 t + +

Es El
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EQUATION 3 .

Fr = f,E,

El E2 Ef
where = + + +

E,

G, = g, E,

E: 2 Ef
where g, = g,

E,
+ g, + +

E,

and T, = F, + G, = (f1+g,)E, = it Et.

As the teachers of type F and type G have different qualifications and training
and probably different salary scales, it may be useful to show the proportion of
teachers of each of these types. A change in the qualification profile of the teaching
force during a given period will change these proportions and consequently the
average salary of teachers.

If pi; is the proportion of teachers of type F

then
Pj;

and F, = pi T, = pi it E,

similarly Gr = pa it

EQUATION 3A

T; = it E,

Fr = pi it Er

G, = pf it Er

Additional number of teachers

The additional number of teachers required at the end of year t, .Tr, is equal to
the stork of teachers required during t + 1, minus the stock of teachers of year t
who are still in service in the year t + 1.

AT, =
A., being the wastage rate of teachers.
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If confined to type F teachers, then

F, = i.1 F,(1 A,)

Thus by putting F, in factor form

A F, =
F
F

(1 .1)].,
F,4.1

Let us compute first --- Using equations 2 and 3A, this may be:expressed
F,

as follows:

where

Pt

it+1

Lt+1

L,

111+1

Ft+i Pi +1 4+1111+1 At+i
F, pf it L., Hz At

represents the change in the percentage of type F teachers from
year t to year t + 1

the change in the teacher/pupil ratio

the change in the average length of schooling

the change in the trend of new admissions during the two periods,
H

t n to t and t (n+ I) to t + I.

Let us isolate these four factors and put

1 + Pt +1 i, +1 LH. 1 lit+,

pi,- it Lt Hz

If the rate of growth of admissions from year t to year t + 1 is /3, we have

Ft4.1
= (1 +6f)(1 +fit) .

and as 6, and /3, are small

F,

Ft+f

F
C.-"' (1 +Of +/3,)

and 4F, = (1 2,)]
t

= F,[1+ +/3, - + At] = F10 it- +/3, + At).
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The additional number of type F teachers depends therefore upon:

.F; stock of type F teachers;
2, wastage rate of teachers;
fl, rate of growth of new admissions;
55i which depends upon fie change from year t to year t 1 of the qualification

profile of the teaching force, the teacher/pupil ratio and the retention rates
of the system.

Similarly d G, = G, (1 + of +fit + 20.

EQUATION 4

.61 F, = F,(jf + fit + 2,)

G, = G, (S; + +

where
f r
rt +1 51+1 -r+1

Pr it H,

Pr +1 ir+1 4+1 H1-1.1
of

pf L, H,

fir
A,4.=

A,

and 1, is the wastage rate of teachers.

Enrolment in teacher training

If the training of type F teachers lasts three years, enrolments in teacher-training
colleges depend upon the additional number of teachers required a. ;he end of
year t, year t 1 and year t + 2; in other words, according to what has been
shown previously upon .61F tIF,+1 and .61F,+2.

If j?, j1 and j a are respectively the ratios between enrolments in the first, second
)t. and third grades of teacher-training colleges, and the number of graduates who

enter the teaching force in three years' time, in two years' time and at the end of
the current yet r, total enrolments of type F teacher-training colleges are equal to

Jr = if d Ft + 2 +.1.1 d F1+1 + A Fr

Putting d F, in factor form, this may be expressed as

Lif = A Fi(j{z AF F2 +JidAF ".1 f 3)
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since, as shown earlier

and since

d Fi = F,(Of F flr+ At);

LIF,r1 1:11-1(6f+1+fit+i

F,72 = Ft+2(s +2+131+2+ At+2);

= 1 + g + f3, ;

= 1 + 5ft+i + fit+i

If 61, [I and A do not change significantly during a three year period, it may
be seen that

and

4 Fr +t + sf + fir.
F,

z1 Ft+2

d F,

Thus total enrolment is equal to

Pt = A FiLif (1+ Of + fit)2 + (1 + + fit) +

Putting

Then

Similarly

+ +13,)2.

ji = +6ft +13t)2 + lj; (1 +Of -1- fl,) +ja .

Jf, F, .

cx if G, .

EQUATION 5

where

Jf, = jf, L F,

= jr G,

Jf = jf (1 + + fit)2 + jf (1 +6f +A) +

= (I + +19t)2 + (I +61'.0,) +j3.
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Number of new classrooms required

The number of new classrooms required in year t is equal to the increase in the
. number of classrooms from year t to year t + 1 to which is added the number
of classrooms to be replaced. This can be expressed as

K, = Kt+, K, + Q,

where K,+1 and K, are the number of classrooms required in year t + 1 and
year t, and Q, is the number of classrooms to be replaced during year t.

Putting K, in factor form, ,ve then have

d K, = Kt(
K .1 Q,

1 +
K,

I.
K,

If k, and k,+1 are the classroom/pupil ratios for year t and year t + 1, then

= k, E,

K, +1 = kt. E,and

Kt+ k, +1 Et 4.1

K, k, E,

Thus, using equation 2

K, +1 k,4.1 L, +1 H, +1 /1,4.1

K, k, L, H, A,

As we have done previously, let us put

IC, +1 44.1. H, +11 + v,
k, L, H,

I + v, depends upon the change from year t to year t + I in the classroom/
pupil ratio, in the average length of schooling and in the trend of new admissions
during the periods, from year t n to year t and from year t n + 1 to year
t + 1.

Consequently,

Kt 4.1.

K,

if /3, and v, are small.

(1 + v,) (1 + 13,) c--- 1 + v, + 13,

297



Population growth and costs of education in developing countries

QtIf the percentage of classrooms to be replaced is p, = , then
,

K, = K, (1 +v, + eq, 1 +p,)

= K, (v, +)6r +1),)

EQUATION 6

K, = (v, + A) k, E,

k, is the classroom/pupil ratio;

pt the percentage of classrooms to be replaced;

fit the rate of growth of new admissions;

and I + v, =
k, +1 Lr+tHr+1

L, 1-1,

Recurrent costs of first-level education

The recurrent costs of first-level education may be subdivided into two broad
categories, salary costs and non-salary costs. The non-salary costs may include
teaching materials, school supplies, maintenance costs and social costs such as
canteens, boarding costs, etc.

CE = Sr.+ Mr

where Ct = total recurrent costs;

S, = salary costs;

M, = non-salary costs.

If sit. and 3° are respectively the average salary cost of type Fand type G teachers,
then

S, =s F, + s't! Gr.

Thus, using equation 3A

Sr = (sit pi + sa pi) it E.

If there are only two categories of teachers, then pf + = 1 and putting sf
in factor form, we have

S, = sf,[pc +
sf

(1 i, Et.
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Let us put
,o

Pr
I + f(1 ---14) = O.

st

0, is a coefficient which depends upon the qualification profile of the teaching
force (represented here by the percentage pf of type F teachers and the percentage
I pf of type G teachers) and upon the differences between the average salaries
of the various types of teachers (represented here by the ratio between the
average salary of type F and type Gteachers).

If in, is the non-saiary unit cost, then

M, = in, E,.

The total recurrent cost C, = S, + M, can also be put in the form
M

C, = s, I + ---!
S

. This expression is convenient in the comparison of two(
,

different years, for it gives the effect of a change in the ratio of non-salary cost
as compared to salary cost.

Finally then

C, = s 0, i, Er (1 + ).

EQUATION 7

C, s-1,- 0, i, E,( I +Mt)
S,

where sf is the average salaries of teachers of type F, say the most qualified
type;

(1, is a coefficient which depends upon the qualification profile of
the teaching force and the differences in average salaries of the
various types of teachers;

M,
is the ratio between non-salary costs and salary costs.

Capital cost of first-level education

If there are three types of school building, types A, B, and C, and if during year t,
the average building cost of .a classroom of each of these types is 4, v,b, v,c and
that their proportion is q,", gib and the the total capital cost V, is equal to

V, = (44 +4q,b +4.q,`) d K.
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EQUATION 8

(4a:' +411,' +74q;) A K,

where v,", %I, are the average building costs of a classroom of types A,
B and C

and q;, thb, eh' are the proportions of the types of classrooms to be built.

Recurrent cost of teacher training

As for the recurrent cost of first-level education, in the total cost of teacher
training P we will distinguish between salary cost W, and non-salary cost U,.

P, = W, + U,

or, if we want to separate the training cost for type F and for type G teachers

P, = Pf + Pq

Pf =W; +UI

= WI" +1.1?

Let us consider first the training cost of type F teachers. If the teacher/student
ratio is di,' and if the average salary is $1,1,., then

W, = ivf

Furthermore, if the non-salary unit cost of teacher training is uf then

Uf, =

.Finally then

Similarly
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The model

I EQUATION 9

= 1)1,. 11

Pf = (wf df + LID J.1,.

1'4: (wadi -F Jr

where tvf and are the average salaries of teachers in type F and type G
teacher-training colleges;

di,. and d't are the teacher/student ratios for these colleges;

of and ur are the non-salary unit costs of these colleges;

and Jf and 4 are the enrolments of these colleges.

Recapitulation of the equations and of the variables

Endogenous variables Policy variables Exogenous variables

EQUATION I : A, = a, N,

At = total admissions a, apparent rate of admission N, = admission age popula-
tion

EQUATION 2: E, = H, L, A,

E, = total enrolment
H, = coefficient depending

upon the trend of new
admissions from year
1n to year t

L, = average length of first-
level schooling

EQUATION 3: F, = f
G, = g, E,
T, = F, G, = E,

F, = type F teachers
G, = type G teachers
T, = total number of

teachers

f = type F teacher/pupil mtio
g, = type G teacher/pupil ratio
if = average teacher/pupil ratio
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Endogenous variables Policy variables Exogenous variables

EQUATION 4: A F; = +pt-I-Xt)

0G, = G,(87 + (3, +Ad

= annual increase of (3, = rate of increase of new X, = wastage rate of
the stock of type F admissions from year t to teachers
teachers year t + I

AG, = annual increase of
the stock of type G
teachers

af, and 87 = rate depending
upon the change from
year t to year t + 1
of f r, go H, and Ll

EQUATION 5: J-1,. = Uf (1 + pd2 ±j (1-1-81 -F(3,) Fr

in the hypothesis where the training of teachers lasts three years.

ji; = enrolment in type F 11 = proportion of the 1st year
teacher-training students who enter the
colleges teaching force 3 years

later.

/ 2 = proportion of the 2nd year
students who enter the
teaching force 2 years
later.

f =1 proportion of the 3rd year3
students who enter the
teaching force the follow-
ing year.

EQUATION 6: A K, = (v, pi pd kt

AK, = number of additional 1c, = classroom/pupil ratio proportion of class-
classrooms to be built

v, = rate depending upon
the change from year t
to year t + I of k1,
L1 and Hr

rooms to be replaced

EQUATION 7: C, = 01 is E, (1 )
S,

C, = recurrent cost of first- 0, = coefficient depending upon sf = average salary of type
level education the qualification profile of 1 F teachers

teachers and the difference
in average salaries

Mt= non-salary cost/salary cost
St ratio
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Endogenous variables Policy variables Exogenous variables

EQUATION 8: Vt
+vtbqtb

V, = capital cost of first.,
levs1,edycation

vi, vtb, vi average building
cost of type A, B, C
classrooms to be built

qta, qvb , qtc proportion of type
A, B, C classrooms to
be built

EQUATION 9: Pt (wit. di; urd .11 0441 +4)4,

= recurrent cost
teacher-training
colleges

of di and d tg teacher/student ratio t and wtg average salaries
of ,type F and type G of teachers in type F and
teacher-training colleges type G teacher-training

colleges

u and riti non-salary unit
cost of these colleges
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II Change in the variables from
the base year to the horizon year

As we have already said, the main aim of the model is to project a certain number
of variables to year t, i.e. the horizon year. Various hypotheses and estimates are
made about the trend of the endogenous variables, the policy variables and the
exogenous variables, taking into account their value in the base year. But the
model also aims at comparing the situation in the horizon year to that in the base
year and showing the relative effect of each of the policy variables and of each
of the exogenous variables.

By way of illustration, here is how the model may be used to compare the
number of new admissions, the total enrolment of first-level education and the
recurrent cost of that education .

Change in the number of new admissions

Using equation 1, we can express

Consequently,

Ao = no No

A, = a, N, .

A, a, N,=
Ao ao No

If 420 is inferior to 100 per cent, i.e. if admission is not yet total, the increase
of the rate of admission from year 0 to year t will lead to an increase in new
admissions superior to the increase in the admission-age population. Conversely,
if because of late entries, the admission rate of the base year is over 100 per cent,
the reduction of late entries will result in an increase in the number of new admis-
sions inferior to the increase of the admission-age population.
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The following table gives the situation of Tanzania as compared to that of
Ceylon:

Variables
Tanzania Ceylon

(Base year: 1968)
(Horizon year: 1989) I 11 III 1 II 111

a,
ao

N,

No

Ar

Ao

2.110

1.758

3.709

2.110

1.900

4.009

2.110

2.036

4.295

0.906

0.981

0.889

0.906

1.350

1.223

0.906

1.641

1.486

1 = low populaticn assumption; 11 = medium population assumption; III = high population assumption

It is to be noted that the rapid increase of the admission rate combined with
a rapid increase of the population in the three demographic assumptions will
bring about a very high increase in the number of new admissions in Tanzania.
The effect of the increase in the rate of admission is even greater than that of
population growth. In Ceylon in the low demographic ass-mption, the reduction
of late entries and the slight decrease of admission-age population will result
in the number of admissions in 1989 being inferior to that of 1968.

Change in the total enrolment of first-level education

By using equation 2, we can express

E0 = Ho Lo Ao

and consequently

Et = H, L, A,

E, H, L, A,

E0 Ho Lo Ao

As we have shown previously, H, depends upon the trend of new admissions
from year ; n to year I (n+ l being the maximum length of first-level education,
taking into account the number of repetitions permitted). It is equal to 1 if the
number of new admissions is constant, inferior to 1 if the number of new
admissions is increasing, and superior to 1 if the number of new admissions is
decreasing.
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Thus, -li, depends upon the rate of increase of the number of new admissions
H° during the two periods t - n to t and - n to 0. It depends conse-

quently upon the rate of population growth.

L,
depends upon the change in the average length of first-level education,

Lo i.e. upon the change of the retention rates in the system.

The following table again gives the comparative situations in Tanzania and in
Ceylon.

Variables

(base year: 1968
(horizon year: 1989)

Tanzania Ceylon

At
3.709 4.009 4.295 0.889 1.223 1.486

Ao

/It 0.829 0.821 0.814 1.038 0.975 0.938

Ho 0.926 0.926 0.926 0.897 0.897 0.897

Ht 0.895 0.887 0.879 1.157 1.087 1.046
Ho

.4 . 6.600 6.600 6.600 7.200 7.200 7.200

Lo 5.165 5.165 5.165 6.400 6.400- 6.400

.r,,
1.278 1.278 1.278 1.124 1.124 1.124

Lo

Et 4.242 4.544 4.825 1.156 1.494 1.747
Eo

I = low population assumption; II = medium population assumption; III = high population assumption

Note that Ht is smaller in the high demographic assumption than in the low
assumption, for it depends upon the growth of the number of new admissions
during the previous n years and the higher the growth of new admissions, the
smaller H, will be. In the low demographic assumption in Ceylon H, is superior
to 1. This means that the number of new admissions will be decreasing during the
n years preceding 1989.

In Tanzania Ht is less than Ho because the target of total admission in 1989
will lead to a more rapid increase of the number of new admissions during the
n years preceding 1989 (i.e. from 1983 to 1989) than during the n years preceding
1968 (i.e. from 1962 to 1968). In the case of Ceylon it is the reverse.
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Change in the recurrent costs of first-level education

By using equation 7, we can express

consequently

(i Mo)
Co = st, 00 io Eo 1 -1--

So

C, = sf 0, 1, E, (1 + M )
S,

C, s; O, i, E, 1 + 2
,

Co st 00 io Eo 1 +
oS

So

furthermore, replacing E, and Eo by their values as given in Equation 2

C, sf 0, i, H, L, a, N, 1 +

Co sio. 00 lo Ho Lo no No ,
Mo

So

sf
s, and st are the average salary of one type of teacher. Thus shows the change

so
in salary during the period.

css°s.r

0, and Bo are coefficients which depend upon the qualification profile of the
teaching force and the difference in the average salaries of the various types of
teachers. Thus,

0,

00

io

represents the change in the qualification profile of the teaching force;

represents the change in the teacher/pupil ratio;

H,

H0

represents the change in the growth of the number of new admissions during
the n years preceding year t and year 0;

L,

L.
represents the Change in the average length of first-level education and thus

the change in the retention rate of the system;
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a,
represents the change in the admission rate;

ao

N,

No

The value of these variables for Tanzania and for Ceylon is shown in the table

opposite.

k

represents the change in the admission age population.

The model
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Estimation of retention rates

Ify is the official length of first-level education and z the total number of repetitions
permitted, the distribution of pupils by grade and by number of repetitions may be
schematically presented as shown in the following table.

Total number or
repetitions during
first level schooling

Grade I Grade 2 Grade 3 Grade y

0

1

2

z

LEo

El

E l

El

2
Eo

2E

2E2

E2

Eg

Ei

E3

E3

Ea

EY

E)

Ey

If this distribution was established for year t, it is clear that E',) (pupils in grade 1
with no repetition) belong to cohort A,. Similarly, Eo (pupils in grade 2 with no
repetition) and Eli (pupils in grade 1 with 1 repetition) belong to cohort A,_ t.
Similarly, El, ET and El belong to cohort At_2, etc.

E(1:, are the members of cohort A, who remain in the system in year t, Eo + El
are the members of cohort At_1 who remain in the system in year t, etc.

By definition

be,

b1b2
b_ 2

bn_ 1

=

=

=

=

= ;
A,

E,1 El

E _2

+ A ;
Ai-1 lit' 1

3 E? ElEg

At-2 At-2

El'- 2

At-2

11zEYl'
At-0-2)

EY, 1

+
A,_ (,,_ 2)

E -1+ z

+
A,_ (n _ 2)

At- (n 1) A t ( I )

g
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The model

E.V) gEL
It may be stated that are the proportions of children

A, A,_1 Ar_2' Ar_y+
admitted during the years t, t 1, t 2 . t y + 1 who reach in year t
grades 1, 2, 3, . . . y, i.e. without any year of repetition. We, have previously
called these proportions 14), 14 b30 ... 14.1

El E2, EY,
Similarly, are the proportions of children admitted

A1-1' At-2' At-3' At-,

in years t 1, t 2, t 3 . . . t y who reach in year t grades 1, 2, 3 . . . y
i.e. with one year of repetition. We have called these proportions bl, bi, bi, . . .

With these definitions, the retentions rates can be expressed more simply.

1)0 = 1

h, = bo + b

h, = bo + b, + 1)12

b_2 + + V-2

bp, =

1 See p. 290-291

313



IIEP book list

The following books, published by Unesco:IIEP, are obtainable from the Institute
or from Unesco and its national distributors throughout the world:

Educational cost analysis in action: case studies for planners (1972. Three volumes)
Educational development in Africa (1969. Three volumes, containing eleven African

research monographs)
Educational planning: a bibliography (1964)
Educational planning: a directory of training and research institutions (1968)
Educational planning in the USSR (1968)
Financing educational systems (series of monographs: full list available on request)
Fundamentals of educational planning (series of monographs: full list available on request)
Manpower aspects of educational planning (1968)
Methodologies of educational planning for developing countries by J.D. Chesswas (1968)
Monographies aicaines (five titles, in French only: list available on request)
New educational media in action: case studies for planners (1967. Three volumes)
The new media : memo to educational planners by W. Schramm, P.H. Coombs, F. KrAnert,

J. Lyle (1967. A report including analytical conclusions based on the above three
volumes of case studies)

Planning the development of universitiesI (1971. Further volumes to appear)
Qualitative aspects of educational planning (1969)
Research for educational planning: notes on emergent needs by William J. Platt (1970)
Systems approach to teacher training and curriculum development : the case of developing

countries by Taher A. Razik (1972)

The following books, produced in but not published by the Institute, are obtainable
through normal bookselling channels:

Managing eel ational costs by Philip H. Coombs and J. Hallak
Published by Oxford University Press, New York, London and Toronto, 1972

Quantitative methods of educational planning by Hector Correa
Published by International Textbook Co., Scranton, Pa., 1969

The world educational crisis: a systems analysis by Philip H. Coombs
Published by Oxford University Press, New York, London and Toronto, 1968
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