
CHAPTER 5

Economic benefits of health
The relation of health to economic development is briefly reviewed with reference to

the literature on the subject. Emphasis is placed on the concept of health as an investment
in the development process. The mechanism of economic benefits is analysed through
an examination of the effect ofpublic health programmes on the availability and produc-
tivity of labour and capital and on population growth. The relevance of disability, impair-

ment, and death, as well as that of growth and discount parameters for estimating the
economic benefits of health, is also discussed. The problems of an adequate monetary
index for estimating the benefits and of a suitable procedure for computing their present
value are considered. The calculation of the present value of future earnings, with per

caput gross national product as the estimator, is considered an adequate method. An
approach to estimating the parameters of economic benefits obtainable from tuberculosis
control in the Korean context is briefly outlined.

The relation between health and economic develop-
ment is complex, and a review of the current liter-
ature reveals a lack of concensus in this important
area. Health care has been considered variously as a
consumption, as an investment, or as a combination
of both (Dublin & Lotka, 1946).

In recent years, recognition of the economically
indivisible nature of health care by public health
practitioners has coincided with a growing awareness
among economists of the predominantly develop-
mental character of health services. The concept of
health care as an investment in " human capital "
grew out of the observation that the historical rate
of economic development could not be entirely
explained in terms of capital and technological invest-
ment in industry and agriculture. The central argu-
ment of the concept of health care as an investment
is that returns on health expenditures-just as in the
case of expenditure on education or vocational
training-raise personal and national income. The
role of social investment in man, in respect of such
aspects as education and health, in the process of
cumulative economic growth has been underlined by
Myrdal (1952), Mushkin (1962), and Fein (1964),
and has been studied by the United Nations Research
Institute for Social Development (Baster & Subra-
manian, 1965). Today, the investment aspect of
health care appears to be gaining acceptance.
The study of the correlation of health and eco-

nomic development is marred by the lack ofmeaning-

ful indices for measuring health benefits. Most of
the available health indices are notoriously resource-
oriented-e.g., numbers of bed-days-, while the few
output-oriented indices-e.g., infant mortalityrates-
are negative and partial and, in their failure to
express the whole health picture, may often be mis-
leading. Another difficulty arises from the fact that
improvement of the level of health is a slow process
so that its impact on socioeconomic development
may be delayed by one generation or more, thus
making it difficult to identify possible associations.
Furthermore, it is the rule that progress in health
does not come about by itself. A host of " non-
specific " factors play independent or synergetic roles
in fostering economic development. The process of
development promotes health independently of the
implementation of public health technology, notably
through better nutrition, housing, and education.

In general, the analysis in economic terms of any
health project involves the quantification of inputs
and outputs. Costs in monetary terms of the various
inputs, including supplies, drugs, manpower, and
facilities, have been presented and discussed in
Chapter 3, which dealt with public health resources.
On the output side, it can be reasoned that a health
project would yield economic benefits to the extent
that the health problem it seeks to remove, or reduce,
causes economic loss to the community, now or in
the future. Such loss-often referred to as the indirect
cost of disease-may be due to the effects of ill
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health on the supply and productivity of labour,
on the accumulation and productivity of capital, and
on population growth, which, in turn, affects the
economic dependency ratio and hence national per
caput income. The impact of ill health on these three
aspects of economic development is briefly examined
in the following paragraphs.

EFFECTS OF ILL HEALTH ON THE SUPPLY
ANP PRODUCTIVITY OF LABOUR

A low standard of health reduces a nation's effec-
tive labour supply and productivity in several ways.
On the simplest level, premature death and tempo-
rary disability decrease the number of persons work-
ing. Chronic impairments also remove persons from
the labour force or reduce their intensity of effort.
Although the implied economic losses may be small
when the individuals affected are unskilled workers,
a high frequency of disease and premature death
among skilled and educated workers entails a con-
siderable economic loss of " human capital ".

Perhaps more important, it is also likely to
decrease the use that will be made of education and
vocational training. The shorter an individual's life
expectancy, the lower is the expected rate of return
on investment in education and training. The opti-
mum return on such investment, whether it is made
by the individual or by society, is therefore reduced.

Finally, a high probability of premature death or
impairment causes a wasteful distortion in optimum
manpower planning. Not only must more persons be
trained than will survive to be employed, but also the
ratio of the expected number of survivors to the re-
quired number ofworkers is higher when the required
number is small and is an increasing function of the
planners' desired probability level. Thus, high mor-
tality rates make it necessary to train men who are
expected to be redundant, with the greatest expected
redundancy in the most specialized skills. The discus-
sion implicitly assumes, as is common in the litera-
ture on manpower planning, that there is little scope
for substitution among trained workers. Presumably
the substitutability of skilled workers can be in-
creased, but at a higher training cost.

EFFECTS OF ILL HEALTH ON THE ACCUMULATION AND
PRODUCTIVITY OF CAPITAL

The rate of accumulation of physical capital and
its marginal productivity are also affected by the
population's health status. Poor health contributes
to the formation of the vicious circle linking low

income, low savings, and a low rate of income
growth. In addition, a relatively high probability of
death decreases the expected value of the yield on
savings; because this is a pure substitution effect,
is also brings about a decrease in savings. Although
the effect of health on the marginal product of capital
it uncertain, poor health is likely to decrease capital
productivity (for any given size of capital stock) by
reducing the quantity of effective labour-i.e., the
number of workers.

EFFECT OF ILL HEALTH ON POPULATION GROWTH

The relation between the current standard of
health and the rate of population growth is com-
plicated and little understood. The simplest aspect
is the effect of illness and death as a Malthusian
check on population growth: the death or serious
illness of a person in the reproductive age group
tends to reduce the number of future births.

It is perhaps not so immediately apparent how a
low standard of health can, in other instances, lead
to a higher rate of population growth. There are at
least two ways in which this can occur. The first
follows from the generally held view that desired
family size decreases with a rise in per caput income.
Because a low standard of health reduces the income
level, it increases the desired family size and there-
fore the rate of population growth. The second way
is more complex. If " desired family size." is inter-
preted as a target number of children surviving to
adulthood, the number of births must increase as
the probability of survival through childhood de-
creases. If the number of births were increased just
enough to make the expected number of surviving
children equal to the desired family size, the lower
survival probability would increase the actual popu-
lation size and the proportion of children, but would
not affect the rate of population growth. A lower
survival probability, however, increases the parents'
uncertainty about how many of their children will
survive to adulthood. If parents wish to be assured
of some minimum probability of achieving their
desired family size, then the ratio of the expected to
the desired family size must increase as the probability
of survival decreases. Thus, even with a constant de-
sired family size, the rate of population growth will
be higher as the probability of survival diminishes.

PROBLEMS OF ASSESSING ECONOMIC BENEFITS

It should be clear from the foregoing discussion
that any health project generates economic benefits
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through complex mechanisms and a multiplicity of
effects on production factors and on consumption.
Nothing short of a comprehensive economic model
would make it possible to pursue this analysis exhaus-
tively and in quantitative terms through the set of
consequences outlined. In the absence of such a
comprehensive model we shall have to confine our
endeavour to assessing the effect of health on the
most salient production factor-i.e., labour in terms
of availability and productivity. In a subsequent
stage, we may allow for other factors. Focusing on
labour, then, the relevant question is: How much
would be added to the national income by the health
programme? To answer this question two steps are
required: (1) the gain in productive worktime must
be estimated, and (2) a monetary value must be
assigned to this gain in productive worktime in order
to estimate the corresponding economic gain accruing
from the health programme.

Estimating the gain in productive worktime

It is readily observed that temporary disability
affects productive worktime in the form of absen-
teeism. Premature death, which may be seen as a
reduced expectation of life, affects productive work-
time whenever it occurs before retirement age.
Permanent impairment, through a reduction in work-
ing capacity, primarily affects the level of produc-
tivity of the worker throughout his working life. The
relation between the effects of a health programme
on the disability, impairment, and premature death
of an individual, on the one hand, and its economic
effects, on the other, is complex. However, from a
search of the relevant literature the following infer-
ences can be drawn:

(1) A reduction of the number of bed-days on
account of disability does not necessarily imply a
corresponding gain in the number of productive
work days, since legal, social, or insurance restric-
tions may interfere with the immediate resumption
of work. For example, the required legal quarantine
for infectious diseases may constitute a longer period
than the actual number of days of bed-disability.

(2) When the risk of premature death from a
given cause is reduced, the number of productive
work years is presumably increased, though not
necessarily to the extent indicated by the average
life expectancy, because the occurrence of the disease
in the individual, while not causing death, may pre-
dispose to death or disease from another cause.

(3) Permanent disability resulting from impair-
ment may cause an employer to shift a worker thus
affected to another type of work, and the productive
worktime gained by a reduction in impairment is
not, in economic terms, what it would have been
if the worker had never been incapacitated.
More generally, the relation of health effects and

economic effects is further complicated by the fact
that the occurrence of the disease itself, irrespective
of its consequences, affects the individual's proba-
bility of continued employment.
To estimate the gain in productive worktime

obtained through a reduction of these effects of dis-
ease is thus no easy matter. A workable assumption
might be to assess the economic effect as propor-
tional to the health effect-all the reservations in
the preceding paragraphs notwithstanding. In re-
spect of a reduced number of disability days, this
assumption might be valid. In respect of a reduced
risk of premature death, the assumption would
appear to be less firmly grounded, and further
research is required. Perhaps the most serious ques-
tion arises in respect of impairment, especially since
this consequence of disease is of particular impor-
tance, and the efficacy of the health technology is
spectacular. If one is willing to concede two further
assumptions with respect to estimating the gain in
productive worktime through reduced impairment
namely, (1) that the reduction in productivity is
directly proportional to the reduction in working
capacity, the latter being equal to the extent of
impairment, and (2) that the resulting losses of pro-
duction are additive over time-then the cumulation
of those losses over time may make it possible to
express the effects of permanent impairment in terms
of productive worktime. Thus, it is conceptually feas-
ible to aggregate the effects of disease in terms of
loss of worktime, or conversely, to compute the
gain in productive worktime accruing from a health
programme.

Monetary value ofproduction
The earnings of employed members of the labour

force are generally an adequate measure of produc-
tion. However, other issues must also be considered
in estimating the economic benefit derived from
a health project.'

" In the following discussion, the authors draw heavily
on the writings of the economists quoted earlier in this
chapter, as well as on those of Klarman (1965a, 1965b),
Rice (1968), United States Department of Health, Education,
and Welfare (1966), and Weisbrod (1961).
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In the first place, some economists would assert
that, in many developing countries, the marginal
product of labour is nil, and that therefore no
economic benefit is to be derived from increasing
the supply and productivity of labour. The extreme
opposite view would be to assume that the marginal
product of individuals in the productive age groups
equals the average annual labour income. The latter
estimate would seem more appropriate for our
purposes, because it is consistent with the fact that
there is little unemployment among trained workers.

Secondly, the age groups comprising the labour
force must be specified. For all practical purposes,
individuals between the ages of 15 and 64 years
might be considered as constituting the labour force.

Thirdly, the contribution of women to the national
income deserves attention.

Fourthly, the rate of growth of per caput income
would have to be estimated. Given the rates of
economic and demographic growth observed in many
parts of the developing world, the rate of growth
of per caput income would generally be low.

Fifthly, and closely related to the previous point,
the aggregation of future income would raise the
question of the discount rate used to calculate the
present value of this income. Such a discount rate
should reflect both the pure time preference of
individuals and the (decreasing) marginal utility of
consumption expenditure. Therefore, the discount
rate applicable in assigning a monetary value to the
benefits of a health project would probably exceed
the pure time preference rate at which health benefits
are discounted. The use of a single constant value
can be justified if it is assumed that all future
increases in income will be consumed and not
reinvested (Feldstein, 1964a, 1964b, 1965).
While there may be disagreement about some of

the assumptions presented above, it must be empha-
sized that the monetary value of production is
relative. To the extent that the present worth of
future earnings is used for comparing alternative
health projects, consistency is achieved. The precise
rate of discount is not crucial. The level of the
marginal product of labour would, however, be
critical if disease control programmes affecting
markedly different sectors of the economy were
under consideration, or if the diseases involved
affected widely different age groups in a situation
where income varies sharply with age. This also
holds for diseases with a marked sex differential,
where income also shows a similar differential.

ESTIMATING PARAMETERS OF ECONOMIC BENEFITS

When the above points are resolved, it becomes
possible to assess quantitatively the economic gain
obtained through a health project or programme
by multiplying the gain in productive worktime by
the monetary value assigned to this gain. The esti-
mate of economic gain thus expressed is, in addition,
available in terms that are comparable, at least in
principle, to those of other projects involving public
expenditure, such as, for example, education or
water conservation, with which health programmes
are often in competition.
An estimation of the various parameters dis-

cussed in this chapter has been attempted in relation
to tuberculosis in the Republic of Korea, and the
resulting levels are presented in the following para-
graphs. (Part of the computational procedure is
explained in Chapter 7, which describes the resource
allocation model.)

(1) The economic effect of a service (s) is expressed
as the present value of the national income losses
(due to premature death, disability, and impair-
ment) that are prevented by this service. The calcu-
lations assume that the marginal product of males
between 15 and 64 years of age equals the average
income of persons in the labour force (taken as
US$ 140 in the Republic of Korea).

(2) The economic product of females was calcu-
lated on the assumption that half the females aged
15-64 years would be employed and would have
the same marginal product as males, while the other
half would perform services at home with a value
equal to one-third of the market wage: the weighted
marginal product of females was therefore taken
to be two-thirds of that of males.

(3) Because no sex distribution was specified as
regards tuberculosis control activities, the income
benefits for both males and females were assumed
to be five-sixths of the average labour income.

(4) Finally, it was assumed that the marginal
product of labour would increase at a constant
annual rate of 1% in the future.

In spite of its imperfections and the debatable
assumptions on which it is based, the approach
would indicate the general principles involved in
evaluating economic outputs. Obviously, further
refinements, such as the subdivision of the popu-
lation into skilled and unskilled workers, etc., are
possible.
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It is considered that, in the present study, the
computed values are reasonable enough to place
the different activities in a proper perspective in
relation to each other. More refined methods, while
leading to better estimates, would not, at this stage,
appear warranted.
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