
Economic and health e�ciency of education funding policy

T.R.C. Curtina, 1, E.A.S. Nelsonb,*
aDepartment of Treasury, Papua New Guinea

bDepartment of Paediatrics, The Chinese University of Hong Kong, Shatin, Hong Kong

Abstract

Public spending programmes to reduce poverty, expand primary education and improve the economic status of
women are recommended priorities of aid agencies and are now gradually being re¯ected in third world

governments' policies, in response to aid conditions imposed by the World Bank and OECD countries. However
outcomes fall short of aspiration. This paper shows that donors' lending policies, especially those restricting public
spending on education to the primary level, (1) perpetuate poverty, (2) minimise socio-economic impact of public

health programmes and (3) prevent signi®cant improvement in the economic status of women. These e�ects are the
result of fundamental ¯aws in donors' education policy model.
Evidence is presented to show that health status in developing countries will be signi®cantly enhanced by

increasing the proportion of the population which has at least post-primary education. Heads of households with
just primary education have much the same probability of experiencing poverty and high mortality of their children
as those with no education at all.

Aid donors' policies, which require governments of developing countries to limit public funding of education to
the primary level, have their roots in what is contended here to be an erroneous interpretation of human capital
theory. This interpretation focuses only on the declining marginal internal rates of return on public investments in
successive levels of schooling and ignores the opposite message of the increasing marginal net present values of

those investments. Cars do not travel fastest in their lowest gear despite its fastest acceleration, life's long journey is
not most comfortable for those with only primary schooling. # 1999 Elsevier Science Ltd. All rights reserved.
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Introduction

Formal education remains largely neglected by the

medical research community and is dismissed as

`demographic' information unrelated to the pathogen-

esis of disease (Pincus and Callahan, 1994). Thus,

doctors generally avoid becoming involved with the

wider issues of social policy, despite the profound

e�ects that such policy can have on health. Much

social policy is driven by political interpretation of

economic analyses and theory. Despite growing evi-

dence that it is post-primary education, rather than

primary schooling, that makes the larger impact on the

health status of a population (Harrison, 1997), inter-

national aid agencies like the World Bank have

accepted economists' theoretical arguments in favour

of concentrating public investment in education at the
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primary level (Psacharopoulos, 1994). The resulting

misdirection of resources as a result of Structural

Adjustment Programmes has often had signi®cant
negative impacts on education and health within the

poorer sections of society (Logie and Woodro�e, 1993;

Nelson, 1994; Wakhweya, 1995; Hsiao and Liu, 1996;
United Nations Development Programme, 1996).

These negative impacts ¯ow directly from conditions

imposed by the Structural Adjustment Programmes of
the World Bank and International Monetary Fund.

Although these conditions emphasise the importance

of maintaining levels of public spending on social
services, they also require that funding be reallocated

from post-primary education to primary and from

advanced health care to primary health care. That
limits post-primary education to those who can

a�ord to pay full-cost fees to private schools and

colleges.

This study evaluates evidence from various
sources, including the World Bank, to show that it

is public investment in post-primary education which

gives the largest pay-o� per dollar spent. This is in
terms both of the health status of developing

countries and of the growth rates of their GNP. We

suggest that this contradiction between third world
experience and ®rst world prescriptions is due to

methodological errors in the World Bank's education

policy model.

Bennell describes how the World Bank's education

model derives its education priorities from the views of
the Bank's most senior education economist, George

Psacharopoulos (Bennell, 1996). Fig. 1(A) summarises

Psacharopoulos' data on what are termed social
rates of returns, i.e. additional pre-tax personal

Fig. 1. (A) World-wide rates of return (RoR). (B) World-wide

net present values (NPV). (A) reproduces Fig. 1 in

Psacharopoulos (1994). Psacharopoulos sets out simple

averages of the private and social RoR reported for various

countries; using the RoR formula and assuming standardised

US$ costs per level of schooling, the earnings ¯ows (in US$)

implied by the RoR can be derived and used to generate the

net present values shown in (B). These estimates are derived

from Psacharopoulos' RoR using equation Eq. (4) for an

assumed 4% external discount rate. The private NPVs are net

of taxes, with estimated marginal rates of tax on incremental

earnings over earnings of those with previous level of school-

ing at primary 8%, secondary 28% and graduates 30%. Note

1: private costs reported by Psacharopoulos usually comprise

only forgone earnings. Note 2: strictly speaking the average of

rates of return reported in Psacharopoulos (1994) are mean-

ingless, because a yield of 5% on US$100 plus a yield of 10%

on US$1000 does not imply, as per Psacharopoulos, an aver-

age rate of 7.5% but rather 9.55% on US$1100.

Fig. 2. Lifetime earnings pro®les by highest level of attained

schooling, Venezuela 1987 (Psacharopoulos and Alam, 1991).
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income associated with total public and private costs

of each successive level of schooling (Psacharopoulos,

1994). These rates of return decline continuously

from the primary through the secondary to the ter-
tiary levels. In contrast Psacharopoulos' data for

Venezuela in 1987 (Psacharopoulos and Alam, 1991)
in Fig. 2 show that average earnings progressively
rise with each successive level of schooling. Fig. 3(A)

shows the marginal net present values of the same
extra lifetime incomes obtained by leavers from each
level of schooling (provided gainfully employed),

with the highest values for graduates despite having
the lowest rate of return2. The di�erences between
rates of return and net present values will be explained

further in Section 3.
Although Bennell suggests that Psacharopoulos has

under-reported rates of return for 15 out of 21
African countries (Psacharopoulos, 1994; Bennell,

1996), he does not query the validity of the rate of
return methodology as a means of determining
investment priorities in education. We attempt to

resolve this contradiction between the predicted and
actual outcomes of the World Bank's education pri-
orities by showing how the rate of return method-

ology misleads, even if correctly reported. This is
because users of the rate of return methodology fail
to compute the net present values of the bene®ts of

investment in schooling (the value produced over
and above the initial cost of investment), despite the
fact that net present values have long been known
in general investment theory to be the only valid cri-

terion for evaluating alternative investments (Fisher,
1930; Brealey and Myers, 1996).
We show that the net present value model, unlike

the rate of return model, predicts the greater social
impact of post-primary education on enhancing both
incomes and health status. Evidence presented

suggests that the social bene®ts from public health
programmes are maximised when governments and
donor agencies allocate additional resources to
investment in all levels of education, not just the pri-

mary. In Section 2 of this paper we look at empiri-
cal outcomes of donors' education funding policy on
poverty and health status in some East Asian

countries. In Section 3, since this evidence suggests
that the economic models on which donors base
their education policies are misconceived, we propose

the alternative net present value model which delivers
results consistent with the evidence. Using this model
to challenge aid donors' education priorities, health

professionals can better advocate for the health
needs of their patients.

Education links to poverty and health

Education and poverty in East Asia

The World Bank has recently sponsored household

Fig. 3. (A) Marginal rates of return (from age 7 for all levels

of schooling), Venezuela 1987 (Psacharopoulos and Alam,

1991). (B) Marginal internal rates of return (from ages of

transition to next level of schooling), Venezuela 1987, adapted

from Psacharopoulos and Alam (1991).

2 However using the same earnings data (Psacharopoulos

and Alam, 1991) but beginning the discounting process for

the rates of return at the point of decision whether to allow

students to proceed from primary to secondary and from sec-

ondary to tertiary, respectively, Fig. 3(B) shows that the

actual (as opposed to reported) discounted marginal rates of

return are higher for secondary than for primary schooling

and barely higher for primary than for tertiary, another

example of the selective reporting by Psacharopoulos

described by Bennell (1996).
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surveys in ®ve East Asian and Paci®c countries

(Ahuja, 1997). The evidence from these surveys

suggests that restriction of public funding for edu-

cation in developing countries to only the primary

level of schooling will achieve very little in terms of

poverty reduction, improvements in health status of

women and children and acceleration of economic

growth. Table 1 summarises this study's data and

shows an inverse association between the education of

heads of households and the level of household pov-

erty. Primary schooling is shown to reduce the inci-

dence of poverty by around only 10% as compared

with households whose heads have no formal edu-

cation. In contrast hardly any household heads with
some post-primary education are to be found amongst

the poor.

For example, the Philippines has long had universal

primary education so there are now few household

heads with no education, but those with only primary

schooling account for most (66%) of the poor. In

Thailand, poverty is shown to be almost exclusively
con®ned to those with either no or only primary edu-

cation. In a study by Ahuja (1997) household heads

with no schooling accounted for 16.3% of the poor

and those with primary schooling only accounted for
81.85%. Only 1.8% of the poor had household heads

with post-primary schooling. Those with just primary

schooling accounted for 75% of the population, and

for 79% of the poor in 1992 (Ahuja, 1997). A similar

situation is seen in Papua New Guinea where about
90% of poor households had only primary schooling

or none.

Regression analysis of the Papua New Guinea

data used in this East Asia poverty study shows that

in urban areas the highest positive probability

(9.5%) of poverty was for those unemployed. Fig. 5
uses 1990 census data from Papua New Guinea to

show that unemployment is highly correlated with

having only primary schooling. Years of schooling

had an inverse probability of predicting poverty, i.e.

one year of extra schooling decreased the probability
of poverty by 1.6%. A post-school degree or

diploma added an even higher negative probability

of 6.4% (Gibson, 1996).

Despite these correlations, neither the East Asia

Table 1

Poverty and education of household head, East Asia 1991±1996. `Vocational' in Papua New Guinea denotes schooling equivalent

to grades 7 and 8. Source: Ahuja (1997)

Education of household head Contributions to total poverty

(%)

Thailand

(1992)

Philippines

(1991)

Lao PDR

(1992±1993)

Vietnam

(1992±1993)

Papua New Guinea

(1996)

No formal education 16.3 5.6 57.3 14.7 50.6

Primary 81.8 66.1 42.0 38.9 37.4

Grades 1±5 35.0 23.3

Grade 6 31.1 14.1

Secondary 1.7 24.3 48.9 45.4 4.9

Lower 12.3 33.8 34.7

Upper 12.0 15.1 9.8

Vocational 0.1 n.a. n.a. 1.4 7.1

University 0.0 4.2 0.0 0.6 0.0

Fig. 4. Net present values at 4% discount rate of incremental

earnings and schooling costs by level of schooling, Venezuela

1987. Implied but not reported by Psacharopoulos and Alam

(1991).
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study's authors nor the foreword contributed by the

World Bank draw the conclusion that primary

schooling alone is manifestly not su�cient to enable

poor households help themselves to escape poverty

(Ahuja, 1997). Yet the study's demonstration that

most of the poor in countries as di�erent as the

Philippines, Thailand and Papua New Guinea are

primary school leavers must cast serious doubt on

the World Bank education model's contention that

public investment routinely yields higher social

returns in primary than in secondary and tertiary

education.

Although the health bene®ts of educating women

are increasingly appreciated (Harrison, 1997), the econ-

omic, in the sense of pecuniary, bene®ts of educating

women in developing countries may still seem doubt-

ful. This is because lower labour force participation

rates of women tend to result in lower rates of return

and net present values than for men. However, in most

developed countries increasing education of women

has resulted in an increased percentage of women in

the workforce. In the longer term a similar pattern

might be expected to occur in developing countries.

This is already apparent in Singapore, where the pro-

portion of economically active women in the total

labour force rose from 37% in 1986 to 42% in 1996,

whilst the proportion of women in the labour force
with upper secondary education and above rose from

53 to 66%. Employment of women increased by
269,991 (59%) between 1986 and 1996 and no less
than 87% of this increase was accounted for by

women with completed secondary schooling and above
(Ministry of Labour, 1997).
Literacy has often been identi®ed as a necessary

condition for improving women's health status and
for this it is usually assumed that primary schooling
is enough. However regression analysis of the World

Bank's data on overall literacy in 1993 must ques-
tion this (World Bank, 1997). Table 2 shows com-
parative contributions of primary and secondary
education enrolment rates in 1980 to literacy rates in

1993. The analysis uses data for 55 poor and middle
income countries and gives a high correlation coe�-
cient (R 2=0.77). However secondary education had a

larger negative correlation coe�cient (0.52) than pri-
mary (0.45). Simple correlation tests show primary
alone does not fully explain observed literacy rates,

whereas secondary does provide a complete expla-
nation.
The World Bank's East Asian poverty study dealt

only with poverty de®ned as household expenditures of
US$1 per capita per day in 1985 prices. Since the ma-
jority of those living in poverty so de®ned had either
no or just primary schooling, it is evident that most of

those heads of household with this level of schooling
were not earning more than US$5 per day (for a
family of ®ve). This should indicate that the high pri-

vate rates of return for primary education reported for
Thailand (56%), Papua New Guinea (36%) and the
Philippines (18%) are not su�cient to secure even this

minimal level of income of US$5 a day
(Psacharopoulos, 1994).

Education and health in Papua New Guinea

Associations of socioeconomic status with health

were described more than 150 years ago (Pincus and
Callahan, 1994). Hammer provides data showing
female adult mortality rates by cause of death and

income (Hammer, 1997). The rate for infectious dis-
eases is more than three times higher for the lowest
quartile by income (at 1.4) than for the richest quartile
(0.4). For non-infectious diseases and injuries the rates

are 25 and 50% lower for the richest quartile than for
the poorest.
The same inverse relation between poverty and level

of education shown for Papua New Guinea by the
World Bank's East Asia poverty study is replicated for
health indicators and level of education in that coun-

try's Demographic and Health Survey 1996 (DHS)
(National Statistical O�ce, 1997). Papua New Guinea
has low life expectancy and a high infant mortality

Table 2

Comparative contributions of primary and secondary edu-

cation enrolment rates in 1980 to literacy rates in 1993. Data

is for 55 out of the 90 countries in the low and middle income

groups. The other 35 countries did not have complete sets for

these variables (World Bank, 1997, Table 7)

Dependent variable: illiteracy

rate

coe�cients t statistic

Intercept 92.17 21.41

Primary ÿ0.451 ÿ6.25
Secondary ÿ0.521 ÿ4.35
Adjusted R 2 0.77

F 89.98

Intercept 95.884 19.61

Primary ÿ0.666 ÿ10.95
Adjusted R 2 0.692

F 119.8

Intercept 70.835 20.48

Secondary ÿ1.035 ÿ9.01
Adjusted R 2 0.6

F 81.19
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rate (IMR). The latest estimate for IMR is 69 per

1,000 births in the period 1992±1996 (National
Statistical O�ce, 1997).
Neonatal mortality rate declines from 39.8 for those

without any schooling and 40.5 for those mothers with
5 years of primary schooling to 26.9 for those with 6

years of primary and 24.6 for those with at least some
secondary schooling (7 years and more).
Corresponding post-neonatal mortality rates by level

of schooling were 65.7, 27.1, 24.3 and 15.6 (National
Statistical O�ce, 1997). The overall IMR for those
mothers with just 5 years of primary schooling was

67.6 and for those with some secondary was 40.2.
Unfortunately women with any post-primary schooling

are a small minority (14.4% in 1996) of all women
aged 15 and over (DHS, Provincial Summary, Table
6).

Underlying such data are the qualitative e�ects of
more extended schooling. 26% of secondary schooled
mothers who had births reported in the survey

period were willing and able to obtain ante-natal
care from a doctor. Corresponding ®gures for those

with either no or only 5 years of primary schooling
were 4.2 and 8.1% (National Statistical O�ce, 1997).
Similarly 86% of mothers with secondary schooling

secured tetanus toxoid injections during pregnancy,
but less than 75% of mothers with no or only pri-
mary schooling did so.

Similar trends are apparent in the DHS data on
awareness of and responses to the risks of AIDS

amongst women in Papua New Guinea. 89% of
those with some secondary schooling were aware of
AIDS but only 66% or less of those with only pri-

mary or no schooling were. The former mostly de-
rived their information from the radio, TV, and

newspapers. 49% of those knowing about AIDS
mentioned newspapers as a source of information.
However only 1.4% of those with no schooling and

5.3% of those with 5 years of primary mentioned
this source, small comfort for those believing that
primary schooling and literacy are enough on their

own to meet all practical needs of the modern
world. The same trends apply to the responses to

the risks of AIDS. For those with knowledge of
AIDS, avoidance through condom use was recog-
nised by 37.6% of women with secondary schooling

but by 21% or less of those with only primary or
no schooling. 76% of the former considered single
partner as a means of avoidance, compared to only

57% of the latter (National Statistical O�ce, 1997).
There is a further contradiction between the World

Bank's advocacy of slower population growth rates in
developing countries on one hand and its priority for
primary schooling on the other. In Papua New Guinea

it is secondary schooling of women which has the most
signi®cant impact on both desired and actual total fer-

tility rates, at 3.3 and 3.8, respectively. Those with less

education had both higher desired rates (3.8) and
much higher actual rates of 5 or more (National
Statistical O�ce, 1997).

The DHS data for Papua New Guinea are also
consistent with cross-sectional analysis of data from

98 countries (Barro, 1997). Barro showed that an
increase of 10% in the proportion of the total (male
and female) relevant age-group attending primary

school reduced the number of children born to each
woman by 0.13. This reduction doubled (0.26) for
each increase in the secondary school population by

10% of the relevant cohort. Data from the Alan
Guttmacher Institute shows that teenagers give birth

to more than 14 million children each year.
However, women who stay in school are far less
likely to have a child before the age of 18

(Anonymous, 1998). In Bangladesh, 54% of women
now aged 20±24 with less than 7 years schooling
became teenage mothers, whereas only 19% with

more than 7 years schooling did so.
The DHS reports other relevant variables underlying

the fertility statistics in Papua New Guinea. Mothers
living in urban areas and more developed regions of
the country were more likely to obtain medical care.

Levels of education are higher for those living in the
towns: 35% of the urban population aged over 5 had
some secondary schooling and only 8.6% of the rural,

while in all 75% of the urban had some primary or
secondary, but only 49% of the rural. Indeed it is clear

that the most urgent health problems confronting
Papua New Guinea are in its rural areas, but that is
precisely where restrictive public spending ceilings

imposed by the World Bank have slowed the expan-
sion of secondary schooling.

These data support the increasing recognition
amongst health professionals of education's import-
ant role in promoting health and in reducing mor-

bidity and mortality (Gibson, 1996; Harrison, 1997).
However, the health bene®ts arising from post-pri-
mary education reported above for Papua New

Guinea were not restricted to employed secondary-
educated women. The mother with secondary edu-

cation working `only' as a housewife who follows
sound health practices in bringing up her children
produces economic bene®ts from their enhanced life

expectancy and ability to pro®t from education in
the future.
The above evidence for the stronger impact of

post-primary education on health indicators, literacy
and economic growth provides a vivid contrast with

aid donors' commitment, based on education econ-
omists' advice, to get recipient governments to con-
centrate their resources on primary education,

because of its supposed but questionable higher
social rates of return. If those comparative rates of
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return were valid, they should show up in primary

schooling having a larger measured impact than

post-primary on health status, literacy and national

income growth.

One reason why this is not so is because the rates of
return reported for primary schooling on its own are

all grossly overstated. For example, Bennell and

Jolli�e have pointed out that the rates of return

reported by Psacharopoulos are exaggerated because

they refer only to the wage-employed output from

each level of education; moreover Jolli�e's data for

Ghana reveal no measurable impact of cognitive skills

derived in school on non-wage-earning rural house-

holds' income from farming (Psacharopoulos, 1994;

Bennell, 1996; Jolli�e, 1998).

Given the substantial evidence that unemployment

in both advanced and developing economies is concen-

trated amongst those with the least education, the

reported rates of return seriously misrepresent the

facts. For example, in the USA in 1979, the unemploy-

ment rate for white men with less than 12 years of

schooling was 7% and only 1.9% for those with more

than 16 years (i.e. college graduates and above)

(Mincer, 1989). In Papua New Guinea in 1990 only

8% (69,638) of 881,647 primary school leavers were in

employment and of 4,621 graduates only 391 (9%)

were unemployed. This very strong association in
Papua New Guinea between educational attainment

and employment is displayed in Fig. 5.

A mistaken methodology

The priorities for educational investment applied by

the World Bank and other donors are based on the so-
called rates of return reported for individuals with dif-
fering levels of education. Those with only primary

schooling are usually found to have private rates of
return as high as 50% in respect of their (or their
parents') personal costs of ®nancing their education.
The social rates of return, which take into account the

government's costs are lower but still around 20%. By
contrast rates of return on university education are
generally lower than these ®gures, at about 20 and

10% for the private and social rates, respectively.
Rates for secondary schooling are usually in between
the primary and tertiary rates (Fig. 1A).

This ordering of the social rates has persuaded many
governments to give priority in their education budgets
to primary schooling, then secondary, and last tertiary.
In addition the evidently higher private than social

rates at the secondary and tertiary levels appear to in-

Table 3

Society cannot bene®t less than the sum of its members.

Rates of return (%) Net present values (£)

private public social private public social

Lower quartile 12.25 5.41 8.17 34,529 8,233 42,762

Median 12.49 6.14 8.87 48,828 15,007 63,835

Upper quartile 12.67 6.53 9.46 79,970 23,081 103,052

Private and social rate of return and net present values for graduates (Great Britain, 1990). (1) The private rates of return exceed

the social but the social NPVs exceed the private (see also Fig. 1A and B). (2) The private rates of return are those discount rates

which equate the present value of the extra after-tax lifetime earnings of graduates vis a vis year 12 (A level) leavers (by respective

quartiles) with the present value of the private costs of higher education, comprising mainly forgone earnings, deemed equal to

after-tax earnings of year 12 leavers, while an under-graduate. The social rates of return equate the present values of before-tax

earnings with present values of all costs of higher education, including by assumption full tuition and maintenance grants for all, at

an average all-in cost for 3 year degrees of £22,500. The public rates of return equate the present values of the extra taxes payable

on the di�erence between graduates' and non-graduates' earnings with those of the public costs of higher education (tuition and

maintenance) and exclude private forgone earnings (but include the taxes on those earnings forgone by government during tax-

payers' periods of study). Taxes deducted from graduates' earnings include PAYE, VAT at 17.5% on assumed taxable consump-

tion expenditures of 70% of after-income tax earnings, and NIC, but exclude taxes on savings. (3) The impact of ability on relative

earnings is controlled here by comparing earnings of graduates and non-graduates by respective quartiles and median. (4) The net

present values are for the same cash ¯ows as in (1) but discounted at the Government's real (net of in¯ation) cost of borrowing,

here assumed to be 4%. (5) Note that the private and public rates of return do not add to the social, nor can the government or

public rate of return be derived by subtracting the private from the social. However the social NPV is in all cases equal to the sum

of the private and the public. It can therefore be seen clearly that although the private rates of return exceed the social, in all cases

the social NPVs exceed the private. That is because the public NPVs are all positive and reveal no net lifetime subsidy in respect of

the public costs of graduates' degrees. Note that government should seek to assist individuals to maximise their private NPVs

whilst minimising its own. Source: Incomes by education, General Household Survey, HMSO, London, 1994; tax calculations

(Curtin, 1996).
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dicate no need for public funding, since education is

almost too good an investment for the individual, as a
result of the public `subsidies'. Examples of such argu-
ments as applied to higher education funding in

Britain are to be found in the Dearing Report
(National Committee of Inquiry into Higher
Education, 1997). However, since all reported private

rates of return are based on pre-tax incomes
(Psacharopoulos, 1994), adjustment for tax largely elim-

inates the disparity between private and social rates. In
addition when the discounted net present values of gov-
ernment's spending on education at post-primary levels

relative to its extra tax receipts from the more educated
by virtue of their higher incomes are computed, no net
subsidies are visible, as shown by the data for Great

Britain in 1990 in Table 3. In any case the gap between
private and social rates for primary schooling is even

higher than at the post-primary levels. This should indi-
cate a case for ending public funding at primary level
also, if the same logic is to be applied. However, the

World Bank and other agencies consider that the appar-
ent higher social rates of return at the primary level jus-
tify `subsidies'. Moreover, non-pecuniary social bene®ts

of education are considered, but without precise evi-
dence, to be higher for primary school leavers.

The data outlined in Section 2 indicated outcomes at
variance with this model of educational rates of return.
We believe that the explanation lies in some fundamen-

tal mis-interpretations of the model's results. We now
o�er a heuristic explanation of these errors.

Reported rates of return are all derivatives of the
actual changes in income with respect to additional
investment in schooling, i.e. they are `marginal' rates,

not the total rates of return on such investments. That
means they are not to be compared (as by Becker,
1993) with rates of return on commercial investments

such as dividend yields, which are never quoted in
marginal terms. The rate of change of a rate of pro®t

is not the same entity as the rate of pro®t.
What we have here is a confusion between the speed

of a car and its acceleration in various gears. All cars

go fastest in their top, usually third or fourth gear, but
all accelerate fastest in their ®rst gear (Fig. 6). Despite

their cars' faster acceleration (or more correctly `slower
deceleration') in `primary gear', most prefer to drive
whenever possible in `tertiary gear', where a car's top

speed becomes available, despite its more rapid decel-
eration rate. Moreover, no driver seeking to reach top
speed as soon as possible changes gear, from 1st to

2nd or 2nd to 3rd, when the intra-gear rate of accelera-
tion is at its highest, as implied by the interpretations

of the education model, but remains in that gear while
its marginal contribution to extra speed is greater than
can be obtained in the next gear.

In fact if the educational model were valid, the most
pro®table level of schooling is just grade 1, which

implies public funding should cease at that level, since

its rate of return is the highest of all. But educational

rates are all rates of acceleration, and not rates of

speed. Just as higher acceleration in ®rst gear does not

warrant always driving in that gear, so the higher mar-

ginal rate of return on primary schooling is no reason

to cease schooling at the age of 12, or on this account

to restrict public funding to that level. If governments

wish to maximise the rate of economic growth (GNP),

they need to maximise the incomes of ALL since the

Fig. 5. Education and employment Papua New Guinea (1990

census from Papua New Guinea).

Fig. 6. Car acceleration through gears.
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GNP is the sum of incomes of all persons in the econ- omy. This can only be achieved if all are assisted to

travel at their fastest `speed', i.e. by earning to the
maximum of their learning capabilities3. Poiseuille's
Law on blood circulation rates provides a similar

analogy4.
Thus the policy signi®cance of rates of return, or

acceleration, of cars is the opposite of the conclusions
drawn by education economists. The correct decision
rule is to continue with investment until the marginal

rate of return has been minimised or not to remain in
a low gear after its acceleration ceases to increase total
speed. Now just as no drivers exult in their speed of

acceleration as they proceed along highways in ®rst
gear at 15 mph, so none of those obliged to join the

labour force at the age of 12 are likely to console
themselves with their higher rate of return, when their
earnings are at best only 20% of those of their contem-

poraries who succeed in getting tertiary education and
training before embarking on employment.
Our point here is that most people measure their

economic welfare by their incomes, not by their rates
of return. When such incomes accrue over a lifetime it

is appropriate to derive their `present value' by dis-
counting them at the current rate of interest. Such pre-
sent values, like the speed of cars relative to their

acceleration rates through the gears, are inversely re-
lated to educational rates of return (Fig. 1B, Fig. 6
and Table 3) (Curtin, 1991, 1993, 1996).

Education economists' counter-argument to the
above analysis is that, although of course all would

prefer more education to less, budget funds are not
unlimited. It is therefore argued that scarcity of funds
validates the comparative marginal rates of return

because (1) any given sum of money will fund many
more primary leavers than secondary or tertiary, given

the lower costs per pupil of educating the former and
(2) it is more equitable to educate all to say year 6 and
none beyond, than say 50% of children to year 6 and

10% to year 16. However, although money will indeed
stretch further if limited to expanding primary schools,
this is not helpful if most of those emerging from these

schools with no further education are at the end of the
day not measurably better o� than if they had never

been to school at all (see the World Bank's poverty
data for Thailand, Philippines and Papua New Guinea
in Section 2).

The much greater cost-e�ectiveness per achieved job
and per US$1 of extra national income of Papua New
Guinea's investment in post-primary schooling relative

to primary is demonstrated in Fig. 7. The latter's
lower unit costs, no more than its higher rates of

return, do not o�set its low yield in terms of employ-
ment generation and income. The resources wasted in
Papua New Guinea by not expanding the post-primary

education system in step with the primary are stagger-
ingly large for such a poor country:

3 Note the similarity in the formulae for acceleration of a

car and rates of return:If the distance s travelled by a car t

seconds after starting from rest is given by

s � 20t� 8t2 ÿ t3 �1�
then its speed over that distance is s/t and its acceleration rate

s ' at any time t is

s 0 � 20� 16tÿ 3t2 �2�
Mincer's formula for the educational rate of return b for a

graduate individual i relative to a non-graduate j is derived

from regressions of earnings data to obtain b and is in the

same quadratic form as Eq. (2) (Mincer, 1974):

ln Yt�22...n� � a� bSt�17...21� � cEXt�22...n� ÿ dEX2
t�22...n� �3�

where ln Y is the normal log of the di�erence between the gra-

duate's and the non-graduate's earnings until n years after

graduation from say 4 years of college S (ages 17 to 21) and

EX represents years of work experience from age 22 (see

Psacharopoulos and Alam (1991) for the worked example

depicted in Fig. 3). Note that Eq. (3) does not provide the dis-

tance travelled or speed (read incomes and growth of incomes,

respectively) given by Eq. (1), but only the acceleration or

rate of change as in Eq. (2).Mincer's formula has been found

to produce similar results to those of the formula for the dis-

counted internal rate of return. That formula seeks to ®nd the

discount rate r that equates the present value of the streams

of costs of schooling at each level with the present value of

the future extra income bene®ts over time:Xn
t�m�1

�Yb ÿ Ya�t=�1� r�t �
Xm
t�1
�Ya � Cb�t�1� r�t �4�

where Ya and Yb refer to the earnings associated with succes-

sive levels of schooling and Cb and Ya are the direct and

indirect (forgone earnings) costs of schooling at say the col-

lege level b (Psacharopoulos and Alam, 1991). The di�erence

between Eq. (3) and Eq. (4) is that the former does not dis-

count future income ¯ows, but it is possible to apply Eq. (4)

to the data used with Eq. (3), with r ' as an externally given

discount rate replacing the internal rate r, to produce the net

present values in Fig. 4. For an example of correct application

of Eq. (4), using r ' as the external discount rate, to demon-

strate the greater economic e�cacy of AZT than other then

available treatments for AIDS, by comparing the net present

values of earnings of patients using AZT with those in a con-

trol group, see Meyer et al. (1994).
4 Poiseuille's Law states that the velocity (i.e. speed in centi-

metres per second) of blood r centimetres from the central

axis of an artery may be represented by

v�r� � k�R2 ÿ r2� �5�

where k is a constant and R is the radius of the artery (Tan,

1987).If for a certain artery k=1000 and R=0.2, the velocity

can be computed and plotted for varying r. The slope (i.e.

®rst derivative) of this curve at any point yields the decelera-

tion rate v ' of the blood at that distance from the central axis:

T.R.C. Curtin, E.A.S. Nelson / Social Science & Medicine 48 (1999) 1599±1611 1607



The total number of those with only primary

schooling in the labour force aged 10+ in 1990 was

881,647; according to unit costs data their schooling

cost the government no less than US$859 million

(McGavin and Ross, 1988). However only 69,638

(8%) were employed and thereby gaining vis a vis

those without any schooling. The $859 million

would have produced an extra 28,633 graduates

over the ten years and with all the evidence both in

Papua New Guinea and in countries like Singapore

showing full employment of graduates, these gradu-

ates would have generated enough taxation to fund

yet more schooling at all levels. For example, with

average graduate earnings of $19,000 p.a.

(McGavin and Gill, 1987), their average tax rate of

25% would have produced no less than $136

million p.a. This would have been enough to double

the total annual education budget and to provide a

multiplier e�ect by doubling of the total post-pri-

mary output, in a virtuous circle as exempli®ed by

Singapore5. This is in contrast to the zero social

return from taxation from the earnings of the 8%

of primary leavers in employment (none of whom

reached the income tax threshold) and the 92%

paying nil tax on their nil regular cash income

(McGavin and Ross, 1988). This tax evidence indi-

cates the high cost of the conventional wisdom that

lower unit costs and equity considerations all

favour priority for primary schooling.

International con®rmation of the poor return in terms

of national income growth from just producing primary

leavers can be found in Barro's seminal work (Barro,

1997). His exhaustive investigation of comparative

growth rates in over 100 countries from 1960 to 1990

found that the most signi®cant determinants included

male secondary and higher schooling, life expectancy and

the fertility ratio. The proportion of the labour force with

only primary schooling proved to have a negative but

insigni®cant impact. Barro concluded that raising the

average level of schooling of the male labour force by one

year would increase the growth rate of GNP by as much

as 1%, i.e. by 50% if a country's growth rate was pre-

viously 2%, all other things equal.

Barro's data also showed that although the proportion

of the female labour force with any level of education was

not signi®cantly directly related to economic growth,

female education made a major impact through lower

fertility rates. This is consistent with the association

noted in the Papua NewGuinea data above, and through
the overall life expectancy rate, closely related in turn to

infant mortality rates. Health and education are not of

course su�cient on their own for high economic growth

rates, and Barro's model also con®rmed the importance

of the rule of law and democratic institutions as contribu-

tory to observed comparative growth rates of the

countries in his sample.

Barro's evidence supports our model's demon-

stration of a compelling case for governments to

increase the share of education in the total national

Fig. 7. Cost-e�ectiveness of education spending per employee

and US$ of incomes per US$ of pupil costs.

v 0�r� � 2kRÿ 2kr �6�

The gradual deceleration of the blood ¯ow does not of

course mean blood ¯ow should be terminated surgically at

the point where the rate of change of its speed is highest.

The equivalent is true of the marginal rates of return

deployed to justify reallocating funds from tertiary to pri-

mary schooling, they merely show utterly normal diminishing

marginal rates of return as education progresses without

implying smaller absolute levels of earnings at the tertiary

than the primary levels.
5 When developed world university attendance rates are

already high and still rising, it is conceivable there could be

saturation of the market for graduates and that they would

then tend to ®ll jobs previously undertaken by non-graduates

for the same pay as the latter. However, there is no evidence

for any such general tendency, because as yet there is nowhere

any indication of falling average remuneration of graduates.

One country where this should be most likely to happen is

Singapore, which more than doubled the number of graduates

in its labour force in just ®ve years, from 95,256 in 1990 to

228,374 in 1995 (Ministry of Labour, 1997). However in the

event the proportion of these graduates earning less than

S$5,000 per month did not increase, but actually fell, from

72% in 1990 to 52% in 1995. Singapore's experience is repeat-

ing the USA's (Jorgenson, 1995), which also belies any sug-

gestion of falling average incomes of graduates such that

economic returns in the form of net present values would fall

away.
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budget. They will not be able to demonstrate compar-
ably large positive gains in incomes from any of their

other expenditures apart possibly from those on health
(which provide essential insurance of those gains
against disease and premature mortality). Our

approach could also provide a ®rst approximation for
determining the size of the health budget, which should
as a minimum be expanded until the gain in the pre-

sent values of earnings from work days saved from
reducing illness and mortality of the workforce falls
short of the extra costs. Beyond that minimum, which

few if any developing countries have reached, health
budgets should on ethical grounds attract funds to the
point of maintaining life for all, even those not in the
labour force, irrespective of their earning capacity, for

as long as medically justi®able6.
Yet donors' insistence on restricting public ®nancing

of education to the primary level largely vitiates their

equally strong pressure on client governments to expand
their primary health care systems in accordance with
cost-e�ectiveness criteria and the ability of patients to

pay medical fees. For when as in Papua New Guinea,
India and most African countries, 90% of primary lea-
vers never achieve permanent employment or any other

regular cash income, the ability to pay fees is limited to
the 10% of primary leavers who are employed. This
makes theWorld Bank's emphasis on user pays ®nancing
of health services in Papua New Guinea rather question-

able, when the ®scal return from providing the 90% with
any health care can only be nil, setting on one side the
ethical arguments. Our evidence suggests the strongest

economic justi®cation for increasing health care is
increasing enrollments at the post-primary levels of edu-
cation, since that is where the economic value of the extra

lives protected by improved and expanded health care
tends to be largest both to themselves and to their
government's budget.

Discussion

Education economists' rates of return pertain to the

respective di�erences in, and not the absolute levels of,
the earnings of those with successive levels of ®nal edu-
cation. They are on ®rm ground when they test these
marginal rates against the cost of borrowing funds to

pay for education, i.e. the applicable interest rate,
which for most developing country governments is

probably the rate on World Bank loans (around 7%

for all but the poorest countries). If the marginal rate
is above the borrowing rate, investment in that level is
pro®table. But these economists go beyond that to

draw signi®cance from the di�erence between the mar-
ginal rate and the interest rate. Thus, if the latter is
7%, then marginal rates of 20% on primary and 10%

on tertiary are considered to indicate that primary is
more pro®table than tertiary. In reality the disparity

from the interest rate implies under-investment in both
levels, but the di�erence in the di�erence (i.e.
20ÿ7=13 for primary and 10ÿ7=3 for tertiary) says

nothing about the actual pro®tability in either case.
All economics is about maximising pro®ts: tertiary's
lower marginal rate is consistent with it yielding the

highest `pro®ts' or incomes as shown by both
Psacharopoulos' incomes data for Venezuela in Fig. 2

and the net present values of those incomes in Fig. 4.
Moreover, the high primary rate of return for one

individual signi®es not that he/she should spend more

on primary but that he/she su�ers from under-invest-
ment in schooling if they leave school at that point.

The individual's optimal level of education is that
where the personal marginal rate is just at equality
with the interest rate, which for many is not until they

have completed post-graduate studies. Now whether
investment in all primary education is pro®table
depends on the marginal rate of return of the last

member of annual cohorts entering the labour force
with just that level of schooling. Our evidence is that

when 90% of primary leavers are unemployed as in
Papua New Guinea that rate is negative since none of
these achieve the cited rates of return derived from the

earnings of the employed 10%, even when engaged in
subsistence farming (Jolli�e, 1998).
Best-practice investment appraisal always requires

computation of both rates of return and net present
values, whereas education economists mostly report

only the former. When applied to educational invest-
ment priorities, the correct methodology shows an
overwhelming need for more public investment at all

levels where the marginal net present values are posi-
tive. Governments should either reallocate funds from
those activities which show lower or nil economic net

bene®ts, or borrow su�ciently to fund expansion of
education at all levels with positive net present values,

with priority at the margin to those where the social
net present values are highest, which are invariably the
post-primary levels. Those net present values support

the evidence above for the positive impacts on health
indicators of investing in post-primary education.

Provision of extra funding for post-primary edu-
cation should not, of course, be achieved at the ex-
pense of funding for expanding/improving primary

education, but so long as both yield positive net pre-
sent values at governments' cost of funds, they should

6 This approach di�ers from that described by the World

Bank which measures cost-e�ectiveness merely by the number

of disability-adjusted life years saved per dollar spent on

medical interventions without valuing those lives, in contrast

with its willingness to value primary leavers' lives more highly

than graduates' (World Bank, 1993).
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borrow to expand funding for both primary and post-

primary. It is worth noting that the goal of achieving

universal primary education will rarely be achieved

unless there are publicly funded places in secondary

schools for the total output of primary schools. In

most developing countries parents and their children

often see little utility in the e�orts involved in complet-

ing primary schooling if that leads nowhere, either in

terms of employment prospects, or when there are too

few places at the secondary level7.

Although it may well be naive to hope for quantum

leaps in public funding for education in the world's

poorer countries, donors like the World Bank should

rethink their insistence on reductions in public edu-

cation spending beyond the primary level. This does

not mean that we advocate shifting funds from pri-

mary to higher education, despite Psacharopoulos'

``best assumption that whatever goes to higher edu-

cation will come from the government's education bud-

get'' and therefore implies lower allocations to primary

and secondary schools (Psacharopoulos, 1996). When

the national education budget of a poor country like

India is a fraction (1/7) of its defence budget there

must be some scope for reallocation to all levels of

education. Wakhweya has raised the issue of how pol-

icy makers in poorer countries are to be persuaded

that money spent on arms would be better spent on

educating women and providing basic health care

(Wakhweya, 1995). Perhaps the World Bank and other

western donors need to put more of their energies into

this than to redirecting education spending to the least

cost-e�ective level evident in Fig. 7.

It is also clear that donor aid could do a great deal

more to promote education at all levels. Donor nations

give on average only 0.3% of their gross national pro-

ducts (GNP) as O�cial Development Assistance (ODA

or overseas aid) and approximately one third of this

(0.1% GNP) is spent in the world's least developed
countries. Although ODA budgets as percentages of

GNP have fallen in recent years, the absolute ¯ows to
low income countries doubled between 1987 and 1993
(because of sustained growth of donors' own large

GNPs). ODA amounted to US$23.7 per capita and
12.6% of GNP in low income economies (other than
China and India) in 1994 (World Bank, 1997). Since

very few countries' recurrent expenditure on social ser-
vices is as much as 10% of GDP, it is clear that if they
wished to concentrate their aid in the way they urge

their clients, donors themselves could e�ectively more
than double spending on education and health.
However, only about 10% of their aid is spent on
social development (health, education, housing, water

and sanitation). In other words a mere 0.01% of
donor GNP and 1.26% of recipients' GNP is spent by
donors on social development in the world's poorest

countries (Nelson and Yu, 1996). Such sectorally unba-
lanced distribution of aid could well be more import-
ant than shortfalls in its total quantum, especially

when attention is paid to the progressive impact of ad-
ditional education on poverty, health and economic
growth. This paper's evidence implies that both the

overall socioeconomic and the health impact of aid
could be greatly enhanced if more of the existing
volume of aid was applied to post-primary education.

Conclusion

Education and social policy impact signi®cantly on
health and health professionals should better under-
stand some of the policy issues involved. Education
has important links to both health and economic

development. High mortality rates in the world's least
developed countries are as much a result of social fac-
tors and poverty as they are of inadequate health ser-

vices. The mistaken theories of education economists
have resulted in the World Bank recommending to
developing countries that government's funds should

be diverted from post-primary education to primary.
However, this paper provides evidence supporting an
alternative model which demonstrates that the value of
investment in primary education is captured only when

it leads on to further education and training, from
both an economic and a social equity perspective.
Primary education is necessary but not su�cient, and

current trends to boost primary education at the ex-
pense of post-primary education should be opposed.
Emphasis should be placed on providing education of

improved quality at all levels. Politicians in both the
developed and developing world need to ®nd the politi-
cal will to make this happen.

7 This voluntary dropping out from primary schooling has

been documented in Papua New Guinea by the World Bank

(World Bank, 1995), with an evident correlation between

grade 1 enrolment rates and transition rates from grade 6

(age 12) to grade 7, but the Bank commented only that this

indicated `some misjudgment on the part of parents'. In the

1980s parents could see that with at best a 1 in 5 chance of

their children reaching the ®rst grade of secondary schooling

(grade 7), even the minimal fees payable to primary schools

(to cover the cost of teaching materials) were a doubtful

investment. Expansion of the country's secondary schools

since then has met with little support from donors but has led

to an increase in enrollments at the primary level. As so often

elsewhere, peasants in that country appear to have been more

`savvy' in weighing up economic options than those seeking

to persuade them that their children would all achieve

Gannicott's rates of return of 19% if they left school at pri-

mary grade 6 (Gannicott, 1989).
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