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A discussion of eight major relationships
that link demographic patterns
and economic processes

By Samuel H. Preston and Peter Donaldson

Since 1950, population growth rates in developing countries have averaged
around 2 per cent per year, enough to double the size of a country’s popula-
tion in 35 years. The calculation is not merely hypothetical; the population
of the developing world (Africa, Latin America and Asia, except Japan) has in

fact doubled between 1950, when it numbered 1.7 billion, and 1984, when
it reached 3.6 billion.
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Although population growth rates have been relatively constant during
this period (especially if China, with a hillshaped growth rate pattern, is ex-
cluded from the calculation), the demographic combination through which
the growth is achieved has changed decisively.

Crude birth rates for developing countries as a whole were 45 per thou-
sand in the period 1950-1955 but only 31 per thousand in 1980-1985. This
decline of 14 per thousand in fertility was nearly matched by a decline of 13
per thousand in mortality. The crude death rate was 24 per thousand in 1950-
1955 and 11 per thousand in 1980-1985.

Sustained rates of growth of this size for large aggregates are unprece-
dented in human history. Since the 1940s, they have provoked the concern
of scientists and policy-makers who felt that prospects for economic develop-
ment in poor countries were being impaired by incessant demographic pres-
sures. Many Asian leaders have agreed with this argument. But others have
argued that population growth is beneficial for development, and still others,
that population growth is largely irrelevant to economic development.

In March 1986, the United States National Academy of Sciences issued
a report entitled Population Growth and Economic Development: Policy
Questions, which reviews these relationships. We decided to frame our report*
around a number of specific questions that are enumerated hereinafter.

In preparation for writing the report, we commissioned 17 background
papers by experts in the field to help assemble the relevant literature and to
draw out important points for discussion. Based on these background papers,
on a workshop and on independent research, we proceeded to try to answer
what appear to be the major questions in the field.

Conclusions of the report

The report provides no dramatic new analysis of the relationship bet-
ween population growth and economic development. Nor does it provide an
underlying quantitative model that would enable one to determine how much
difference a decline of, say, 1 per cent in population growth rates would make

* Other members of the National Academy of Sciences Working Group on Population
Growth and Economic Development who helped prepare the report were D. Gale John-
son and Ronald D. Lee (co-chairs), Nancy Birdsall, Rodolfo A. Bulatao, Eva Mueller,
T. Paul Schultz, T.N. Stimrason and Anne D. Williams. Support for the research was
provided by the United States Agency for International Development, the William and
Flora Hewlett Foundation, the Rockefeller Foundation and the National Research
Council Funds.
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in various economic indicators. Instead, it provides a detailed discussion of
eight of the major relationships that link demographic patterns and economic
processes.

One aspect that distinguishes the report from most earlier assessments
of those relationships is that it pays more attention to markets and market
conditions as mediating variables. It is also more attentive to conditions in the
rural sector, where a majority of residents in developing countries continue to
live, and correspondingly to some of the excellent empirical work being done
by agricultural economists.

The conclusions reached in answering the specific question that was
posed about each of the eight relationships are summarized briefly in this paper.
In each case, we assume that a country is able to achieve a lower fertility level
by means of a government-sponsored programme, and ask what difference
lower fertility would make.

1. Will slower population growth increase the growth rate
of per capita income by increasing the per capita availability of ex-
haustible resources?

The report’s answer is, basically, “no”. The important exhaustible re-
sources are traded on international markets, so this question alone needs to
be answered at the international level. The prices set in those markets reflect
the extraction costs of the resources and their scarcity value while in the ground.
Population growth, along with income growth, will probably make these re-
sources scarcer, thus driving up their price. This should set off a search for
substitute materials and for economizing strategies. The dramatic reaction to
the rise in the price of oil induced by the Organization of Petroleum Export-
ing Countries (OPEC) is a clear example of those markets at work.

Slower population growth probably would delay the time at which a
particular stage of resource-depletion or price Increase is reached. But it has
no necessary relationship to the number of people who would live during a
particular stage of resource depletion - we would just get to that stage some-
what more slowly. Correspondingly, we would postpone the adaptations re-
quired by any stage of resource scarcity. But the problem remains; the pro-
blem results from the fixity of nature, and not from the existence of too many
people. If the human race is to persist, the problem must be dealt with.

In this context, the report’s approach would be less sanguine if those
resources were more important, especially in developing countries. But the
total value of non-fuel mineral resources currently represents only about 1.2
per cent of the total value of world production. With regard to fuel, we are
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eventually going to have to rely on sustainable energy sources, especially the
sun. This reliance will appear far more practicable when the price of oil and
coal is five or ten times its current level.

2. Will slower population growth increase the growth rate of
per capita income by increasing per capita availability of renewable
resources?

The answer to this question is a qualified “yes”. The report focuses on
the most important of the renewable resources, land. We find evidence that
larger population size is generally associated with lower labour productivity
in agriculture, i.e. the classic situation of diminishing returns. The evidence is
drawn from Bangladesh, northern India, Africa and pre-industrial Europe.

That is not to say that faster growth does not often set off adaptive res-
ponses such as more irrigation and fertilizer use, perhaps more agricultural
research and better infrastructure. There is evidence of these responses oc-
curring. Japan is a striking example.

In 1880, Japan had only 5 per cent as much arable land per worker as the
United States, but over the next 100 years it registered the same average growth
rate of agricultural production as the United States, i.e. 1.6 per cent per year.
The report concludes that even after all adaptive responses are factored in -
and they are, of course, not costless - labour productivity in agriculture would
be expected to be lower when a population grows faster.

Nor is faster population growth always or usually necessary to induce
adaptive responses. A key to success in food production in poor countries is
agricultural research, usually government sponsored. Evidence shows that the
rate of return on such research is already extremely high, nearly always ex-
ceeding 20 per cent per year. Faster population growth, therefore, is not needed
to make a valid case for doing more agricultural research.

A related issue is the degradation of renewable resources. This issue is
particularly salient in parts of the developing world for common property
resources such as forests, land and fisheries. These are resources to which ac-
cess is not effectively limited. In such cases, people underinvest in resource
conservation because they would realize only a tiny fraction of the gain from
such investment. They do not own the resource that is being saved or enhanced.
Such resources are degraded too rapidly and population growth could be ex-
pected to exacerbate the problem.

There is a catch here, however. By making the resource scarcer and hence
more valuable, population growth may actually provide incentives for institu-
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tions to adapt in ways that better protect the resource in question. It appears
from studies of the evolution of property (land) rights in Asia, Africa and
pre-industrial Europe that population growth may have played an important
role in that process. Institutional adaptation does not occur automatically or
inevitably, but the possibility that it will, and the likelihood that it has in
the past, provides an important qualification to the “tragedy of the commons”
argument that views population growth as an unmitigated environmental dis-
aster.

3. Will slower population growth alleviate pollution and the
degradation of the natural environment?

The answer is “probably, yes”, largely because air and water are treated
mainly as common property resources. But this is simply not a major econo-
mic problem in the less developed countries (LDCs) relative to many other
problems that beset them. Moreover, population growth has probably not been
as important a contributor to rising levels of pollution and degradation as
has economic growth itself. The report does not give much weight to this issue.

4. Will slower population growth lead to more capital per
worker, thereby increasing per worker output and consumption?

The argument in this section of the report is somewhat more theoretical
than in other sections, and more complicated. The conclusion is a realtively
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If slower population growth does not alter the level of saving and investment,

workers such as these may be expected to enjoy higher per capita income.
(United Nations photograph)
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tentative one. By definition, if slower population growth does not alter the
rate of savings and investment (savings as a fraction of income), then it will
result in more capital per worker and higher per capita income. This is a one-
time effect of slower growth in the sense that, eventually, with slower popu-
lation growth and a fixed savings rate, the capital/labour ratio will stabilize
at a higher level. There cannot be perpetual gains from this source.

But it is also possible that the savings and investment rate will change
when population growth rates change. Whether or not it does depends on how
households, businesses and Governments respond to slower growth. For ex-
ample, businesses may actually reduce investments because their projected
profits are lower when population growth slows. But households may increase
savings because the press of immediate consumption demands is reduced. Go-
vernments may have less incentive to invest in infrastructure or in schools

when the population growth rate slows, but they may have more investible
funds.

The scattered evidence on actual behaviour is inconclusive and we are
left without a strong statement about demographic effects on the savings rate.

This issue is not considered as important as it once was because of de-
monstrations (by Demison, Abramovitz and others) that capital accumulation
in the United States, Japan and Western Europe has played a far smaller role
in economic. growth than was once thought. But it is not a negligible role,
and we would expect some one-time advantage from slower population growth.

5. Do lower population densities lead to lower per capita in-
comes via a reduced stimulus to technological innovation?

With regard to manufacturing, the report argues that the potentially
adverse effect of slowing growth in technical progress is not particularly ger-
mane, sincemost of the technology used in manufacturing by developing coun-
tries is imported. For example, there is no reason why each country has to
discover independently the sewing machine.

However, with regard to agriculture, there is reason to think that much
of the appropriate technology should be locally produced because of variations
in agro-climatic conditions as well as in the availability of various factors of
production. However, as noted previously, there are already ample incentives
for agricultural research; faster population growth does not seem necessary
to provide additional stimulus to developing new production techniques (e.g.,
new seed varieties).

Given any particular advance in technology, the incentives for the former
to adopt it may well respond positively to population density. Greater popu-
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lation density creates larger markets, and the local market is quite important
for much agricultural produce because of its high bulk per unit value (and in
some cases, its rapid rate of spoilage). Road systems appear to respond posi-
tively to population density; roads obviously enable farmers to get their pro-
ducts to market more efficiently, providing greater incentives to expand out-
put. Irrigation systems also require a certain minimum density of users before
they become economical. For example, the failure of some systems in Africa
has been blamed on low population density.

So here we have a potential economic disadvantage of slower growth,
at least in sparsely populated areas. Again, this disadvantage has to be set against
the advantage that is posed by diminishing returns.

There is very little evidence about which of these effects would be ex-
pected to dominate in most settings. One careful study in northern India showed
a dominance of the diminishing returns effect over the technical change ef-
fect. Surely for areas that are already very densely populated, such as Bang-
ladesh, Burundi, Java (Indonesia) or Haiti, one would expect little technolo-
gical gain from additional increases in population density.

The case for a more sparsely populated country is not so clear-cut. There
are potential advantages resulting from greater density in sparsely populated
agrarian countries with abundant resources. The report often argues that popu-
lation growth increases incentives to introduce innovations that move such a
country in a “modern” direction. But the incentives are irrelevant unless they
are translated into practice. This translation will typically occur through markets
or wise governmental policies. When neither markets nor wise governmental
policies are functioning effectively - and persistently high rates of return
to agricultural research imply that in many cases they are not - then the con-
sequences of rapid growth will be more seriously negative. Currently, neither
markets nor government policy appear to be functioning very well in many
African countries, for example. The most straightforward solution is to fix
the institutions; every effort made in this regard would be worthwhile. But
it would be naive to believe that success is inevitable or, in many cases, even
likely.

6. Will slower population growth increase levels of schooling
and health?

The answer to this question is a fairly unambiguous “yes”. With smaller
families, parents would be expected to have more financial resources to spend
per child on such matters as schooling and health. In general, it has been very
widely observed that children from larger families have somewhat poorer le-
vels of schooling and health than those from smaller families. At least some
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of this negative association seems to reflect the economic consequences of un-
intended childbearing. However, this association is not invariably found. In

parts of Africa, school fees are mainly the responsibility of older, educated

siblings rather than of parents, and no association is observed between fa-

mily size and years of schooling.

However, the report concludes that those relationships are usually nega-
tive; they appear to operate primarily at a family level rather than at a societal
level. We do not find evidence that the national growth rate of the school-
aged population is negatively associated with changes in school enrolment.
However, countries with faster growing child populations do appear to spend
less on education per enroled child, suggesting that the quality of education
may suffer when growth is higher.

So here we have one of the most clear-cut advantages of slower growth.
Better schooling and health among today’s children obviously implies a more
productive labour force in the future, and studies of the sources of economic
growth define a major role for gains in the quality of human capital.

7. Will slower population growth decrease the degree of in-
equality in the distribution of income?

The answer to this gquestion is “probably, yes” because slower growth
should raise the rate of return to labour in the form of wages relative to the
rate of return on capital or land. Since those who are primarily dependent for
income on wages are generally poorer than those primarily dependent on pro-
fits or rents, slower population growth should result in some levelling of the
income distribution. This is mostly a theoretical argument, but there is some
evidence that the world operates as expected, at least in northern India and
pre-industrial England.

This effect could be offset or reversed if the fertility decline were con-
centrated among high-income families, whose relative advantage could be
increased by lower fertility. (Historically, such a pattern of fertility change
has predominated in much of Latin America). However, most of the progrummes
to slow population growth would probably have the opposite effect, i.e. they
would create larger fertility reductions among the lower-income classes. This
pattern would be expected to enhance the income-equalizing tendency of
slower population growth resulting from relatively higher wages.

8. Will slower population growth facilitate the absorption of
workers into the modern economic sector and alleviate problems
of urban growth?
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The principal source of urban growth in many developing countries is natural
increase.

The report concludes that there is not a close connection between the
rate of population growth and the rate of urbanization, i.e. the change in the
proportion of people living in urban areas, or in urban unemployment. Ur-
banization responds primarily to economic growth, not to population growth.
Moreover, there is no time series or cross-sectional evidence that would support
a linkage between the growth rate of the urban labour force and changes in
the rate of unemployment. Very poor people cannot afford to be unemployed;
they must find some work. It is in relative wage levels that we would expect
to find an effect of population growth as well as in the fraction who are em-
ployed in modern sector versus informal sector jobs. Because of wage rigidities
in the modern sector, one would expect urban labour force growth to be dis-
proportionately absorbed in the informal sector. Several cross-national studies
do in fact fmd evidence of such an effect.

Urban growth is a different matter than urbanization. The principal
source of urban growth in developing countries has been natural increase. In
addition to labour force issues, urban growth raises matters related to econo-
mies of scale and the provision of public service. The report finds that eco-
nomies of scale tend to be exhausted at a relatively small city size and that
population growth plays little if any positive role. It obviously increases con-
gestion in existing public services, while expanding the resource base and some-
times the incentives for creating new services.

Summary

We believe that the cumulation of evidence cited in this paper suggests
that conventional indicators of economic progress, such as per capita income
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or the per cent living in poverty, will usually improve faster when popula-
tion growth slows.

Such acceleration would be produced by higher amounts of land/worker,
human capital/worker, and physical capital/worker ratios, all of which should
result in higher wages per worker. This conclusion seems most secure for poor,
densely populated countries such as Bangladesh, and least secure for sparsely
populated countries with abundant natural resources such as Zaire.

What the actual reaction will be in any particular country depends as
well on how a host Government reacts, how individual households adjust their
behaviour, and on the possibilities for trade with other countries. A great deal
of research still needs to be done on these matters.

The question of how important the slowing of population growth is
relative to pursuing other development strategies is not taken up in the report.
This question would require us to consider the costs of slowing population
growth as well as the benefits, and to compare the balance to that pertaining
to other programmes.

It should be obvious to anybody who has thought about it that a popu-
lation growth strategy by itself is not going to be enough to make a poor coun-
try rich. If Bangladesh’s population were cut in half and if somehow this were
accomplished without inducing any decline in total production, Bangladesh
would still be classified by the World Bank as one of the world’s poorest coun-
tries, i.e. the thirteenth poorest instead of the second poorest.

But it is a matter of cost effectiveness. On the cost side, it is surely rele-
vant that population growth rates can be influenced through programmes
that pursue other valuable objectives, and that do not themselves appear to
be very expensive.

Family planning programmes that enable couples better to achieve their
reproductive targets through voluntary means appear to be a promising vehi-
cle for social and economic development. They are not promising, of course,
if they do not work, if couples have no use for the information and services
they provide. However, there is good evidence that they have worked to bring
about large fertility declines in some settings: Indonesia, Mexico, Thailand
and the Matlab subdistrict of Bangladesh.

There is also evidence that substantial amounts of unwanted childbear-
ing remain throughout the developing world.

Certainly there is nothing in our report that calls into question the long-
standing commitment of the countries of the Asia-Pacific region to support-
ing voluntary family planning programmes.
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Mortality and Development

In the ESCAP Region:
A Review*

Assessing the contribution of social and economic change to the
mortality decline in selected Asian countries and areas

By Lado T. Ruzicka and Penelope S. Kane

The influence of economic conditions on health and mortality has long
been recognized, although originally the emphasis was probably more on
the impact of economic hardships than on the effects of affluence. Irregulari-
ties in food supply were well known and reported in ancient records, which
describe, for example, the impact of shortages on mortality.

There is a broad consensus on the likelihood of rather narrow differences
in mortality among various social strata of European populations before the
onset of the demographic transition. This is because of the then prevailing epi-
demiological climate dominated by infectious and parasitic diseases, the inci-
dence of which transcended social class boundaries.

* The authors of this paper are Professor Lado T. Ruzicka of the Demography Depart-
ment of Australian National University (ANU), Canberra, and Ms. Penelope S. Kane
of the Development Studies Centre of ANU.

Asia-Pacific Population Journal, Vol. 1, No. 2 13



The early stages of industrialization widened the gap between the rich
and the poor, and socio-economic differencesni mortality probably became
more pronounced than ever before as the upper classes were in a position to
draw more readily upon the possibilities of health protection provided by
early technological and medical progress (Hansluwka, 1975: 241-247). It
was only at a later stage, from around the mid-nineteenth century, that econo-
mic affluence and continuing technological progress on the one hand and so-
cio-political movements on the other resulted in a gradual adoption of social
welfare measures. Eventually, these were followed by a narrowing of socio-
economic differentials in mortality, though not their disappearance (UN/WHO,
1979).

Developments in medical therapy (the introduction of antiseptic sur-
gery and anaesthesia, the discovery of the X-ray, the great strides made in
chemotherapy, in particular the use of sulphadrugs and antibiotics) and in
prevention of infectious diseases through immunization and the control of
some of the vectors of disease transmission by means of insecticides reduced -
in many instances virtually eliminated - mortality (though not morbidity)
from most infections.

In low-mortality societies, socio-economic differentials in mortality are
now almost exclusively due to differentials in the incidence and prevalence of
chronic diseases, many of which are believed to be closely associated with dif-
ferences in life-style, diet, genetic endowment, and so on.

When the mortality transition started in the high-mortality, economical-
ly less developed countries, all the advancements of Western medical science
and technology were already more or less readily available. Mass public health
programmes were introduced at relatively small cost, often with bilateral or
international assistance. Thus, in many instances and in the early stages of the
transition, the rapid decline of mortality was largely independent of economic
development; the correlation between economic indicators and mortality had
been considerably weakened (United Nations, 1973: 152 -155).

Starting in the late 1960s, the view began to be expressed that scientific
innovations cannot be fully effective in a social and economic environment
which is not prepared to make full use of them. Taylor and Hall (1967) be-
lieved that the principal forces accounting for the mortality declines in the
developing countries were economic and nutritional improvements, resulting
in better and more food, decreased crowding in housing, improved water sup-
plies, and better and more wide-spread education with increased understand-
ing of the importance of personal and environmental hygiene for the protection
of health. Others, even if they did not go so far, viewed mortality decline as
a result of a complex of interrelated socio-economic and medico-environ-
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mental causes (Robinson, 1967; Kusukawa, 1965). Hansluwka (n.d.: 246)
suggested that “ ...a certain take-off into the transformation of society (and

the economy) seems still to play an important role in making these [that is,
‘imported’] health activities possible and effective. . . Once this stage is reached

the traditional link between socioeconomic circumstances and mortality loosens,
and health improvements far outpace socio -economic progress.”

However, there may be a threshold beyond which further improvements
in health and declines inmortality once again will depend on social and eco-
nomic progress. Preventive and curative interventions may be of limited effi-
cacy in societies which have a high prevalence of moderate malnutrition of
children, poor sanitation and an inadequate provision of basic needs including
education and health care (Ruzicka and Hansluwka, 1982).

The controversy over the relative significance of scientific medical inter-
ventions compared with that of social and economic change continues to this
day. In this paper we do not expect to resolve the issue, but rather attempt
to assess the extent to which social and economic change have contributed
to the mortality decline of the last 30 years or so in selected countries of the
Asia-Pacific region.

The association between health and mortality and social and economic
conditions may be evaluated in several ways:

o At the macro-level of analysis, the relationship between mortality and
social and economic development may be assessed :

(a) For a range of national populations or subdivisions of the national
population (such as states, provinces, districts) relating mortality
levels to the social and economic characteristics of the aggregates;
and

(b) At the community level, using data for population aggregates,
such as suburbs in urban areas and individual villages in rural
areas. Once again, the social and economic characteristics of these
aggregates are correlated with their level of mortality.

e At the micro-level of analysis, two approaches have been followed:

(a) The individual couple’s record of child survival or loss is related
to the characteristics of the mother, the father, or joint charac-
teristics of the family. The investigations typically combine de-
mographic and biological characteristics (mother’s age, parity,
interval since last childbirth, survival of the previous birth/s)
with social ones (parents’ religion, education, caste, residence dur-
ing childhood), and those related to the economic status of the
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family (breadwinner’s income, family income, possession of chat-
tels, standard of living, quality of housing and living space); and

(b) Investigations which giveemphasis to behaviour, and to beliefs
and taboos which determine behaviour with respect to sickness,
appropriate treatment, prevention of sickness and protection of
good health. Such investigations also usually collect information
on parents’ personal characteristics of the type listed in the pre-
ceeding paragraph.

Economic and social development and mortality

At the macro-level of analysis, the relationship between economic de-
velopment and mortality has been frequently examined using per capita gross
domestic product (GDP) or national income as the measure of development.
The level of economic development determines, to a degree, the extent to
which public resources may be turned to social welfare programmes, the de-
velopment of educational facilities, sanitation and environmental protection,
and health care. Obviously, this is not the only consideration. The proportion
of national product that will be retained by the government, and the priorities
to which these resources will be directed depend largely on the political and de-
velopmental philosophy of the government. At the risk of over-simplification of
a complex and multifaceted situation, one may discern between two groups
of developmental strategies at the two extreme points of a continuum. At the
one extreme are developmental policies which explicitly have given considerable
importance to the radical improvement of social conditions among the masses,
in particular with regard to education and health, and to equal access to them.
In such a model, improving the educational level and the health status of the
population is seen as being not only imperative as a part of the general strategy
for the transformation of society, but also as the indispensable component of
economic development efforts. The development of human resources (some-
times referred to as the “quality of the population”) is given a priority equal
to that for increasing productivity and speeding up economic growth.

At the other extreme of the continuum may be placed countries which,
although committed to the same goals of improving the living conditions of the
people, have acted on the assumption that the best strategy for raising the
standards of living (including the educational levels and health status of the
population) was investment in economic development as such. On this philo-
sophical premise, economic growth will, quasi-automatically though with a
certain time lag, lead to gradual improvements in living conditions as the
benefits of economic development percolate through from the upper to the lo-
wer strata of the society. For the sake of illustration, it is possible to take
the developmental strategies linked with the political philosophies which pre-
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vail in China as being close to one of the poles, and those of the Republic of
Korea and Japan as tending towards the other. A variety of combinations of
developmental goals and strategies may be found between the extremes of
these poles.

International comparisons of per capita income and a measure of mor-
tality (usually the expectation of life at birth) have a long history and an in-
teresting variety of outcomes. Stolnitz (1965) found a reasonably close relation-
ship between income per head and age-specific mortality within each of the three
categories into which he divided the set of countries he worked with; how-
ever, he found little overall correlation. Using a different data set, Davis (1956)
concluded that the connection between a country’s state of development and
level of mortality was a very weak one at best. Demeny (1965:210) concluded
that “ .. .any attempt to relate mortality trends to [national income] proves
to be largely unsuccessful.” Hanada (1982) followed Stolnitz’s approach in di-
viding the countries for which he had adequate data into three groups: 18
low-income countries, 37 middle-income countries and 18 industrialized coun-
tries. The correlation between the expectation of life at birth and the level
of gross national income (GNI) per head varied from a strongly positive one
for the middle-income group (r = 0.70) to a weak one for the low-income
countries (r = 0.13) and industrialized countries (r = 0.28). However, for both
the low-income and middle-income countries (but not for the industrialized
countries) Hanada found a strong, positive correlation between the expecta-

Shoppers in China have a choice of buying produce in government markets
or open markets such as the one above. With improved economic growth,
people are enjoying better living conditions.
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tion of life at birth and, the level of adult literacy and the enrolment ratios
of children in primary and secondary schools.

Preston studied the association between economic development and mor-
tality in great detail, originally (1975) using data for the 1930s and 1960s
and subsequently (1979) using data for the 1940s and 1970s. In the earlier
study, he found a positive correlation between the expectation of life at birth
and the logarithm of national income per head in the data from 38 countries
around 1930 (r = 0.885) and from 57 countries in the 1960s (r = 0.880). With
the rising level of GNI per head, the expectation of life at birth during both
periods rose steeply initially, but almost plateaued at high levels of GNI, thus
suggesting diminishing returns to increases in income. In addition, between
the two periods, the relationship between the expectation of life and GNI
per head moved upwards; a vertical comparison of the two curves suggests,
as Preston put it, that “ ...in order to obtain a particular value of life expec-
tancy between 40 and 60 . . .a nation required an income level approximately
2.6 times higher in the 1930s than in the 1960s.” (Preston, 1975:236).

Preston suggested that factors other than a country’s current level of
income - for instance, the development and rapid deployment of chemotherapy
and, later, of antibiotics; the wide-spread use of insecticides to control disease
vectors; and vaccination - probably &counted for between 75 and 90 per
cent of the increase in the expectation of life during the period between the
1930s and 1960s. The amount of mortality change attributable to income
growth varies, as might be expected, from country to country. For instance,
Preston estimated that the larger part of the increase in the expectation of life
in Japan was probably due to a rapid growth in income. In the later study
(1979), Preston expanded the estimation equation to incorporate the per-
centage of literates in the adult population and the average per capita daily
calorie consumption in addition to national income per head. The periods
studied were the 1940s and 1970s. In both periods, literacy and income were
highly significant and retained approximately the same magnitude of impact
on the expectation of life. The effect of calorie intake was statistically insigni-
ficant, but it is possible that these data suffered from greater measurement
errors than the other two terms.

Taking 11 developing countries of the Asia-Pacific region for which es-
timates of life expectation (LE) at birth (males) and gross national product
(GNP) per head of population were published by the World Bank (1984) for
the early 1980s, it is possible to show a positive association between the two
measures:

LE(males)= 49.4164 * Y0.0889
where LE is expectation of life at birth and Y is national product per head in
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U.S. dollars. The coefficient or correlation is r = 0.600 and 36 per cent of the
variation in LE(males) among the countries appears to be explained by the
variation in per capita GNP.

If the two cities, Hong Kong and Singapore, are added to the equation
along with the three high-income industrialized countries, Australia, Japan
and New Zealand, the equation becomes :

LE(males) = 49.7614 * v0.0843

and the fit improves considerably: r = 0.821 and 67.3 per cent of the varia-
tion in the expectation of life among the countries is now explained.

One aspect of this estimation is of particular interest. If it is assumed
that the model adequately reflects the relationship between economic develop-
ment (measured by domestic product per head of population) and the health
status of the population (as measured by the level of expectation of life at
birth), two situations call for closer examination: a marked failure to achieve
the level of health that could be expected on the basis of the given level of
economic development and, in contrast, a considerably better performance
in health protection than could be anticipated from the given state of the
economy.

Table 1. Estimated and predicted expectation of life at birth around 1980

Country Expectation of life at birth (average,
males + females)

Actual Predicted from model

1) )

Bangladesh 48 50.9 51.2
China 65 54.6 54.7
India 55 53.8 53.9
Indonesia 52 57.8 57.7
Malaysia 65 64.1 63.7
Pakistan 51 55.6 55.7
Papua New Guinea 53 59.6 59.4
Philippines 62 59.6 59.4
Republic of Korea 64 64.2 63.8
Sri Lanka 67 54.8 54.9
Thailand 61 59.3 59.2
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On the basis of this crude assessment, in five of the eleven countries -
India, Malaysia, the Philippines, the Republic of Korea and Thailand - the
level of mortality appears to be in close correspondence with the state of na-
tional economic development. In Indonesia, Pakistan, Papua New Guinea,
and, probably, also in Bangladesh, the state of the economy would lead one
to expect lower levels of mortality than actually prevail (at least according
to the available estimates). In China and Sri Lanka, it appears that expectation
of life at birth is considerably above what one would expect if the state of eco-
nomic development were the only determinant of the level of mortality. (The
circumstances and factors which may be the cause of these deviations will be
explored later in this paper).

Considerable differences in the level of mortality exist within each coun-
try. In what follows we shall take the two most populous countries in the
region, China and India, as examples. In India during the early 1970s,the dis-
tribution of the 15 major States by the level of expectation of life at birth
for males differed depending upon which set of estimates of expectation of
life is used (Hansluwka, 1986: 370); according to the estimates of the Expert
Committee on Population Projections, four of India’s fifteen largest States,
which contain 43 per cent of the population, had mortality levels which re-
sulted in an average expectation of life at birth for males of less than 50 years;
Dyson’s estimates put 10 States and 72 per cent of the population into that
situation.

Table 2. Distribution of India’s 15 most populous States by the estimated
level of expectation of life at birth in the early 1970s

Expectation of Number of States Percentage of population
life at birth

(males, the early Expert Expert

1970s) committee Dyson Committee Dyson
Under 45 1 4 17 31
45 to under 50 3 6 26 41
50 to under 55 8 2 45 20
55 to under 60 2 3 8 8
60 and more 1 0 4 0

Table 3shows the distribution of the 25 provinces of China for which
1981 life tables were available (Liu Zheng, 1986) and the population size
exposed to a given level of mortality was known. (The aggregated population

20 Asia-Pacific Population Journal, Vol. 1 No. 2



of the four provinces for which such information is still missing is also shown
in this table). Six provinces with 20.6 per cent of China’s population had le-
vels of mortality giving rise to an average expectation of life at birth (jointly
for males and females) of less than 65 years; about the same proportion (22.8
per cent) of the population in another seven provinces would enjoy 70 or
more years of life. This distribution is not likely to be severely distorted if
the four provinces for which such data are not yet available are taken into
consideration. The most populous of the four provinces, as of 1982 census,
are Henan with 75.2 million and Guangdong with 59.87 million. It is likely
that moderate levels of mortality, corresponding to a life expectation of more
than 65 years, exist in those two provinces. The remaining two provinces, Ti-
bet and Ningxia, are likely to have comparatively high mortality and, hence,
would be in the first category. However their populations are only 1.9 mil-
lion and 3.9 million, respectively, and thus their addition to the fast catego-
ry would increase the proportion by less than one percentage point.

Table 3. Percentage distribution of China’s 1982 population
by estimated level of mortality

Mean expectation of life Number of Percentage of

at birth (males and provinces China’s 1982
females) 1981 population

60 to under 65 6 20.6

65to under 67.5 5 17.3

67.5to under 70 7 25.4

70 and more 7 22.8

Not available 4 13.9

Substantial regional differences in mortality (whether expressed in terms
of age-adjusted crude death rates, infant mortality rates, or expectation of
life at birth) have been reported from other countries as well (WHO, 1982;
Ruzicka in ESCAP, 1984: 87-93).

In the Philippines during the early 1970s,the extreme values for expec-
tation of life at birth for females differed by as much as 23 years. Most of the
benefits of lower mortality went to about 50 per cent of the population con-
centrated on 22 per cent of the country’s land area. Of the low-mortality pro-
vinces, six were clustered around Metro Manila, and the others contained
important urban centres: Cebu City in Cebu province and Laoag in llocos
Norte province.
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In Nepal, according to World Fertility Survey data (Gubhaju, 1984:
93) the probability of infant death during the period 1962-1966 ranged from
153 to 203 and 206 per thousand live births in the hills, mountains and the
plains (terai), respectively; comparative data for infants born during the period
1967-1971 were 147,180 and 168.

In Indonesia, infant mortality (estimated by an indirect method from
1980 census data) varied between provinces, with the lowest value of 62 per
thousand in Yogyakarta and the highest, 187 per thousand, in West Nusa Teng-
gara. The two provinces also appear at the extremes of the infant mortality
distribution in 1983 with levels estimated at 47 per thousand and 170 per
thousand, respectively. The distribution of provinces with respect to their
level of infant mortality is clearly bi-modal, with a flat peak at levels of 70-
89 per thousand and another lower peak at 100-1 19 per thousand. The aver-
age infant mortality rate for the country as a whole was estimated at 92 per
thousand; accordingly, 15 provinces and almost two thirds of all births would
be exposed to lower mortality, and 11 provinces with just over one third of
all births would be exposed to higher mortality than the national average.

Table 4. Distribution of provinces by the level of infant mortality
and the percentage of births at risk: Indonesia, the late 1970s

Infant deaths Number of Percentage of
per 1,000 live births provinces live births
47 1 1.3
60 - 69 2 6.5
70- 79 6 29.3
80 - 89 6 27.2
90 - 99 3 45
100 - 109 4 24.6
110 - 119 3 4.4

170 1 2.2

Source: Based on data from Dasvarma (1984) and Utomo and Iskandar (1986).

In Thailand, the probability of survival from birth to one year of age
(estimated from a 20 per cent sample of the 1980 census) was highest in the
central region, where infant mortality dropped from about 39 per thousand
around 1965 to 26 per thousand during the period 1976-1978. Infant mor-
tality rates were only slightly higher in the southern region (40 per thousand
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and 30-32 per thousand, respectively). The two high-mortality areas were
the northern and north-eastern regions; in the former, infant mortality was
about 70 per thousand around 1965 and dropped to 44 per thousand by 1978,
while in the latter the corresponding values were 67 per thousand and 39 per
thousand. Hence, it appears that the variation in infant mortality between
various parts of Thailand was remarkably moderate. Moreover, such regional
variation as there was has probably been reduced further during the last de-
cade or so (IPSR, 1985).

In most instances, the intra-country variation in economic development
provides a partial explanation of the regional differences in mortality. In China,
for instance, 31 per cent of inter-provincial differentials in survival (measured
in terms of expectation of life at birth) could be explained by the combined
effects of the variations in provincial output per head and level of urbaniza-
tion of the provinces. In this example, the expectation of life at birth was
calculated from 1981 mortality data, the economic data were for 1980, and
the percentage of urban population was as of the 1981 census.

LE(males+females) = 65.05 + 0.14 Y + 0.03 U

Where Y is the average output per head in hundreds of renminbi (Rmb); and
U is the percentage of provincial population residing in urban areas. In this
case, r = 0.56 and r> = 0.31. An increase of output per head by Rmbl00 in-
creases LE at birth by 0.14 of a year; about the same increment in LE would
require an increase in the proportion of the urban population by almost five
percentage points.

A stronger association than that of the level of urbanization is that bet-
ween provincial expectation of life at birth and the level of illiteracy among
the population aged 12 years and over. In this instance, the estimation equa-
tion is :

LE(males+females) = 71.37 + 0.09 Y - 0.16 IL

Where IL is a percentage of population aged 12 and over, illiterate or semi-
literate. The association accounts for 45 per cent of the variation in longevity
among the provinces (r = 0.67). These findings confirm those of a more de-
tailed study of the variation in mortality among China’s provinces based on
the 1973-1975 set of life tables. Hansluwka (1986: 368) examined the corre-
lation between the expectation of life at birth (for males) and the level of
illiteracy (population aged 12 and over), income per head, hospital-bed/popu-
lation ratio, and health care provider/population ratio. The inter-provincial
variation in the level of illiteracy turned out to be the most important predic-
tor, accounting for 52 per cent of the differences. This was followed by average
income which added another 7 per cent to the explained variance. In con-
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trast, neither of the two health care related indicators contributed signifi-
cantly to the total explained variation in the inter-provincial levels of ex-
pectation of life at birth.

Multiple Change

Independent variable R2 in R2 B

[lliteracy rate 0.52070 0.52070 -0.13632
Income per head 0.59147 0.07076 0.01313
Hospital-bed/population 0.60070 0.00923 -0.96819
Health care provider/population 0.60589 0.00519 0.33168

By comparison, a multivariate analysis of Indian data (Hansluwka, 1986:
370-371) suggested that the inter-state variation in the expenditure per head on
health was a major factor accounting for about 60 per cent of the difference
in expectation of life among the States; the variation in the level of illitera-
cy accounted for another 10 per cent of the disparities. Lack of access to ade-
quate data prevented the authors from using a similar conceptual model as
in the analysis of the Chinese data. Yet it may be argued that the level of health
expenditure used in this analysis is a proxy for the level of economic deve-
lopment expressed in terms of income per head in the above analysis of China’s
provincial data.

The variation in infant mortality among the 26 provinces of Indonesia,
however, cannot be adequately accounted for by inter-provincial differences
in estimated levels of GDP (per head of population) or in the differential in-
cidence of poverty. In the former instance, regression analysis leads to :

IMR = 218.744 * x70-1389

where IMR is infant mortality (measured as the probability of dying between
birth and exactly at age one) and X is GDP per head in thousands of rupiuh
The relationship accounted only for 10 per cent of the inter-provincial varia-
tion in the estimated level of infant mortality (r = 0.3169). There were two
provinces in which comparatively high GDP was associated with high levels
of infant mortality: Irian Jaya with a GDP per head of Rupiah 555and Malu-
ku with Rupiah 239. These provinces had infant mortality rates of 106 and
124 per thousand live births, respectively. If these two provinces are left out,
the estimation equation becomes:

IMR = 293.704 * x0-1987

with almost 16 per cent of the inter-provincial variation in IMR accounted for
by the relationship between GDP per head and IMR (r = 0.3969). Obviously,
there are other important factors which affect the levels of infant mortality

24 Asia-Pacific Population Journal, Vol. 1, No. 2



L] . i i e ‘ N 2 .
Nutritious food provided for young children at a day care centre in West Suma-
tra, Indonesia, is among the types of factors that affect the level of infant
and child mortality. (UNICEF photo by Maggie Black)

in individual provinces, such as the level of fertility, availability and utiliza-
tion of prenatal care and of trained attendance at delivery, efficiency of the
immunization programme, and so on.

One of the factors deemed to be associated with the national level of
mortality has been the distribution of the national income among various
strata of a society. It is obvious that the average GNI per head has a different
meaning where there is relatively little inequality in its distribution compared
with societies where the economic benefits of development are reaped by
a minority. Inequality of income is likely to be associated with inequality
in access to a range of social amenities such as education or health care faci-
lities, as well as with inequality in social status and other aspects of life re-
lated, directly or indirectly, to health and mortality. Rodgers (1979) intro-
duced income distribution into the GNP-mortality models using Gird’s coef-
ficient and, as an alternative, quintile distribution of average income as mea-
sures of the degree of inequality. He experimented with three measures of
mortality: expectation of life at birth and at age five, and infant mortality.
The income distribution variables returned consistently significant results
for expectation of life as a measure of mortality: for instance, the difference
in expectation of life at birth between a relatively egalitarian and nonegali-
tarian country at the same level of GNI per head was between five and ten
years (Rodgers, 1979: 350). In contrast, in the case of infant mortality, once
the data set was reduced to the developing countries, not only did the level
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of expectation fall dramatically (R? declining from 0.54 to 0.33) but the ef-
fect of the inequality of income measure also became statistically insignifi-
cant.

Very little information is available on income distribution in the less
developed countries of the Asia-Pacific region, and what there is, is often of
rather limited reliability. It appears from the estimates shown in table 5 that
Indonesia and Thailand had a rather inequitable income distribution in the
mid-1970s. Yet the distribution seems to have been considerably better than
in Malaysia, Nepal and the Philippines, for instance. According to these data,
the least inequalities in income distribution appear to have prevailed in Bang-
ladesh, the Republic of Korea and Sri Lanka. Even a cursory examination of
the data indicates a lack of a systematic relationship between those measures
of inequality and the levels of mortality in the group of countries considered
here.

Table 5. Income distribution: Percentage share of household income
by percentile groups of households

Lowest Highest Highest
Country 20 per  Second Third  Fourth 20 per 10 per
(Year) cent quintile  quintile quintile cent cent
Bangladesh
(1973-1974) 6.9 11.3 16.1 23.5 42.2 27.4
India
(1975-1976) 7.0 9.2 13.9 20.5 49.4 33.6
Indonesia
(1976) 6.6 7.8 12.6 23.6 49.4 34.0
Malaysia
(1973) 3.5 7.7 12.4 20.3 56.1 39.8
Ne?all
El9 6-1977) 4.6 8.0 11.7 16.5 59.2 46.5
Philippines
(1970-1971) 5.2 9.0 12.8 19.0 54.0 38.5
Republic of Korea
(1976) 5.7 11.2 15.4 22.4 45.3 27.5
Sri Lanka
(1969-1970) 7.5 11.7 157 217 43.4 28.2
Thailand
(1975-1976) 5.6 9.6 13.9 21.1 49.8 34.1

Source:  World Bank, World Development Report, 1984.
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To the extent that the national level of mortality is associated with the
level of economic development - and most of the preceding evidence sug
gests a significant, positive relationship between national income and the level
of expectation of life at birth - the continuing growth of the national econo-
my may be a condition facilitating a sustained mortality decline over time.
Undoubtedly, economic growth is not the only decisive factor; yet the allo-
cating of adequate funds to sanitation, water supply and health care infra-
structure, to the expansion and improvement of the quality of educational
facilities, to road and rail transport and communications, and to other pub-
lic amenities and social welfare programmes which contribute directly or in-
directly to improving living standards and the health of the people is certainly
easier in times of economic growth and expansion than in depression. In this
respect, it is not merely coincidental that some of the strongly growing eco-
nomies in the Asia-Pacific region also have recorded considerable improvements
in mortality in the 1970s.

Table 6. Growth of production and of longevity in selected countries
of the Asia-Pacific region

GDP average. Expectation of life at birth (females)

Country or annual growth (%)
area 1960- 1970- Incre-  Annual
1970 1982 1960 1982 ment  growth (%)

Bangladesh 3.7 4.1 42 49 1 1.4
Burma 2.6 5.0 45 56 11 2.0
China 5.2 5.6 41 69 28 5.7
Hong Kong 10.0 9.9 69 78 9 1.1
India 3.4 3.6 42 54 12 2.4
Indonesia 39 7.7 42 55 13 2.6
Malaysia 6.5 1.7 56 69 13 1.9
Nepal 25 2.7 38 45 1 15
Pakistan 6.7 5.0 42 49 7 1.4
Papua New Guinea 6.7 2.0 40 53 13 2.7
Philippines 51 6.0 54 66 12 1.9
Republic of Korea 8.6 8.6 56 71 15 2.2
Singapore 8.8 8.5 66 75 9 1.2
Sri Lanka 4.6 45 62 71 9 1.2
Thailand 8.4 11 55 65 10 15

Source: World Bank, World Development Report, 1984.

In this assessment, however, the level of survivorship (expectation of
life) at the start, that is in or around 1960, has to be taken into consideration.
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It is generally accepted that greater relative gains in expectation of life may
be achieved over the same period of time if, at the start, mortality is high than
if it has been already reduced to moderate or low levels. The data set out in
table 6 also provide support for Preston’s previously cited conclusions that
economic growth was not the main factor in mortality decline during the 1960-
1980 period, although it undoubtedly played an important role: the paths
of mortality decline in China, Sri Lanka and the Indian State of Kerala have
often been referred to as examples of successful control over excessive morta-
lity under conditions of considerable economic stress.

Individual and family standard of living and mortality

The association between levels of mortality (and, hence, health status)
and economic conditions obtains a different meaning and dimension when

we move from the national or other aggregated data to the characteristics of
individuals.

Many of the individual characteristics such as income or education now
relate to health and mortality through the effect they have on individuals’
living standards and on their behaviour in general, and in relation to illness
in particular. Other factors such as the quality of housing, access to and uti-
lisation of various social amenities are at least partly dependent upon what
families can afford to avail themselves of, i.e. basically on income, and on
how they set their priorities when deciding on the uses to be made of their
income. Income utilization in this context is dependent, to some extent at
least, on education.

In the study of the variation of expectation of life at birth among Chi-
na’s provinces, economic output may not be the best indicator of whether
individual families in one province are comparatively better off than in another.
If we are looking for an indicator of family, well-being, possession of selected
chattels may be an acceptable proxy. We used the rank order of each pro-
vince by the proportion of families which own a bicycle, sewing machine,
radio, clock or watch, as an index of material well-being, and correlated this
with the provincial expectation of life at birth. Spearman’s rank correlation
coefficient of r = 0.820 suggests that individual and family prosperity may
have been a very relevant factor in regional variations in mortality in China
during the early 1980s.

Most studies which have used data on individuals and families in the
context of mortality analysis have been confined to the study of infant and
child mortality. This is largely because of the paucity of data on the mortali-
ty of adults; in most developing countries, registration of deaths is either
nonexistent or defective. In addition, a study of differential mortality calls
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Gathering information on the populatio of the Philippines. (POPCOM photo-
graph)

for linking of socio-economic information about the deceased (collected from
the death certificates) with data on the distribution of the population by the
same characteristics obtained in the census. This poses considerable metho-

dological problems even in countries which have had a long history of regu-

lar censuses and complete registration of vital events (United Nations/WHO,

1979; United Nations, 1984). Methodologies for the indirect estimation

of infant and child mortality have become available since the late 1960s (Mc-
Donald, in WHO, 1982). Thereafter, data from demographic surveys, in parti-
cular the World Fertility Survey, provided a rich source for the examination

of the demographic, social and economic determinants of infant and child

mortality in a variety of social and economic settings.

Of the various social and economic characteristics of families and of
individuals, parental education appears to be producing a consistent, signi-
ficant, negative association with child mortality (Caldwell, 1979; Caldwell
and McDonald, 1981). Nine countries in the Asian-Pacific region were included
in a recent comparative analysis of infant and child mortality in 28 countries
for which World Fertility survey data were available. Where selected socio-
economic factors such as parents’ education, occupation and family’s place
of residence were introduced into multivariate models, mother’s education
emerged as an especially important factor in almost all countries with regard
to either mortality after the fast month of life (i.e. during the post-neonatal
period), or during early childhood. The effect of mother’s education on the
mortality of young children rather than on infants was more often found in
countries where breast-feeding is commonly continued beyond 12 months.
In many of these societies, the general level of women’s education is very low
as well (Hobcraft et al., 1984).
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In Sri Lanka husbands’ education is a significant factor in infant and child mor-
tality unlike in many other developing countries. (Sri Lankan Ministry of In-
formation photograph)

The effect of the husband’s education appears less often as a significant
factor in infant and child mortality. However, for a group of Asian and Paci-
fic countries (table7),it was significant in Bangladesh, Indonesia, the Philip-
pines and Sri Lanka. As with occupation, the husband’s level of education is
probably an indicator of social status, and the effect on mortality is mediated
largely through income and living standards, although some direct effect of a
hushand’s education on child care practices is also quite likely. For instance,
the effect may be observed when decisions are made regarding when an ill
child should be seen by a health care provider, and whether the child should
be taken to a hospital or local health centre, or to a traditional healer.

Another example of the contrasting of mortality experience among
various social strata of a given society comes from the Philippines. An analy-
gis of the returns of the 1973 National Demographic Survey revealed that

. . women with professional careers or occupying high administrative posi-
tions had an average life expectancy of some 67 years, while women in white-
collar jobs could look forward to only 58 years, and farm women to even less
than that, 55 years” (Flieger in WHO, 1982: 249).
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In making a comparative analysis, a question arises concerning the ex-
tent to which socio-economic differences account for variations in morta-
lity between countries. Hobcraft er al., in the previously mentioned study,
illustrated this point by estimating neonatal, post-neonatal and child mortali-
ty among what they called “traditional rural families” (both husband and
wife illiterate, residing in a rural area, the husband working in agriculture
and the wife in family work) and “metropolitan elites” (husband and wife
with more than seven years of education, residing in a metropolitan area, the
husband a professional, the wife working for a salary outside the home or fa-
mily). The differences are shown in table 8.

Table 8. Estimated levels of mortality for traditional rural families
and metropolitan elites

Traditional rural families Metropolitan elites
Country

NN M PN M ChM NN M PNM ChM
Bangladesh 80 64 88 65 64 (5)
Indonesia 55 60 88 29 17 15
Malaysia 13 36 25 8 10 2
Nepal 82 38 38 72 90 60
Pakistan 96 63 47 29 63 24
Philippines 22 55 75 16 18 9
Republic of Korea 35 36 42 22 28 16
Sri Lanka 39 21 38 39 19 11
Thailand 51 51 56 37 24 3)

Notes: NN M= neonatal mortality (age 0-27 days); PN M = post-neonatal mortality
(age 28-365/6 days); and Ch M = child mortality (age 1-4 years).

Source:  Hobcraft et al. (1984).

There is not only a wide gap between the two extreme social groups in
each country, but also a huge variability in levels for the same group between
countries. (In a few instances, the small number of households of “urban
elites” in the sample resulted in suspiciously low child mortality). Whereas
it is accepted that the social and economic situation of the family affects the
children’s chances of survival, there is no simple explanation for the wide in-
ter-country variations among socio-economic sub-groups with similar attri-
butes.

The analysis suggests, however, that there is a relatively greater homo-

Asia-Pacific Population Journal, Vol. 1, No. 2 33



geneity of experience among metropolitan elites than the rural traditional
social groups. It is likely that the rural environment and living conditions dif-
fer widely between countries in many respects: for instance, in the structure
of endemic diseases and disease incidence and prevalence; in provisions for
adequate medical care and access to such services, not only in terms of distance
but also in economic and social terms. In addition, traditions and practices of
child care are likely to vary to a greater extent among the more rural societies
than among the more “modern” urban groups. Last but not least, the rural
groups, as they were defined for the purpose of this illustrative analysis, com-
prise a wider assortment of economic conditions than the metropolitan elites.
The rural families probably exclude those of rich landlords; however, even
then, they range from self-sufficient households providing adequate shelter
and food for their members to those of landless agricultural labour. The in-
formation available from the World Fertility Survey was, unfortunately, not
quite adequate for differentiating in greater detail between the socio-econo-
mic conditions of the rural families.

Micro-level. studies have only recently started to collect information
about amenities available to all families in the same community - the “com-
munity variables” - in addition to that on individual and family characteris-
tics. One recent study (Jam, 1984) using data from a large sample survey
in India (Registrar General, 1981),demonstrated that the availability of some
community facilities, such as health care centres or arrangements for the deli-
very of immunization to children, operates on the reduction of infant and
child mortality largely through the strongly positive correlation with selected
characteristics of individuals, in particular, the mother’s education. The me-
chanism of operation of such community variables is clearly indicated: the
better-educated mothers are more likely to utilise such health care services
as exist within reach, both for the treatment of ill children and for the pro-
tection of their health.

The other type of investigations of mortality determinants at the mi-
cro-level of analysis concentrates on indivlduals’ behaviour related to health
protection and care in illness. It has only recently been developed in demo-
graphic research, although its methodology has a much longer history and
tradition in social, and in particular medical, anthropology. It has been ob-
served that, in many developing countries, the available health care facilities
are often under-utilised for reasons which appear to be dissociated from eco-
nomic constraints or the physical distance of such facilities. In particular,
such under-utilisation appears more often among the more traditional, illiterate,
rural families than among families in urban areas.

The micro-demographic approach has the potential for shedding light
on the reasons for such under-utilization, taking a step further the findings
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A behavioural approach to the study of health protection may provide valu-
able clues to the social acceptability of such methods as vaccination, for exam-
ple.

of the more traditional approaches to the study of socio-economic differentials
in mortality.

The behavioural approach to the study of health protection may thus
assist our understanding of the mortality transition and the circumstances
under which it starts and spreads. However, there is a considerable additional
benefit from such studies (although it is currently rather under-utilised) in
providing clues to the social acceptability of modern methods of health pro-
tection, such as vaccination of children or pregnant women, and positive health
promotion, such as emphasis on personal and environmental hygiene. The
findings of such studies have greater value for devising socially acceptable
strategies than in designing the content of national health policy.

Conclusions

The mechanisms which lead to and underlie changes in mortality over
time as well as differentials among countries and among various social groups
within a given country have many facets, some of which are difficult or im-
possible to capture in the form of statistical measures and indicators. Many
of these facets are inter-related in their impact on health and mortality: edu-
cation and occupation;-income and standard of living; education and income;
education, occupation, income and place of residence are just a few well-
known examples of interactive effects encountered almost inevitably not only
in the analysis of mortality differentials, but also in the assessment and evalua-
tion of the impact of health care and other interventions. Any intervention
sets into motion a complex process of direct and indirect, short-term and long-
term effects on the level and pattern of mortality in the population.
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There are limitations to the ability of statistical methodologies of multi-
variate analysis to deal adequately with the complexity of those effects on
mortality. Even greater difficulties arise from the lack of dependable informa-
tion about the dimensions of the factors involved. The past 30 years or so
have seen failures in attempts to quantify the contribution of each of the iden-
tifiable factors which have had an influence on the mortality transition in the
less developed countries. This observation does not include other factors, the
contribution of which has been claimed or suspected on philosophical or ideo-
logical grounds but which could not be demonstrated because of difficulties
of quantification.

There are valid reasons for such failures and it is difficult to find a bet-
ter summary of them than the one put forward by Myrdal (1968:16-18) al-
most 20 years ago:

“From the planning point of view the effect of any particular policy

measure in the health field depends on all other policy measures and

is by itself indeterminate. This means that it is impossible to impute
to any single measure or set of measures a definite return in terms of
improved health conditions.”
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Planning for Service Delivery
at Health Centres:

An Experiment *

The institutionalisation of an internal planning system could
improve India’s delivery of maternal and child health,
and family planning services

By G. Giridhar and J.K. Satia

India’s primary health care and family planning programme has been
receiving increasing attention owing to the country’s commitment to achieving
“health for all” and to reaching the national goal of a net reproduction rate
of unity by the year 2000. These time-bound twin objectives call for substan-
tial improvements in the performance of the programme at all levels and parti-
cularly at the operating level where direct interface with clients occurs.

The Government has taken many steps to achieve the higher level of
performance implied in the national goals. Some of these are expanding the

* The authors of this article are Professors in the Public Systems Group of the Indian
Institute of Management, Ahmedabad, India. They would like to acknowledge with
gratitude the Rajasthan Government officers at the State, district and health centre
levels who contributed to this experiment which was conducted as a part of the In-

stitute’s involvement in the Rajasthan Area Development Project which is assisted by
the United Nations Fund for Population Activities.
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network of service centres; integrating complementary services, particularly
maternal and child health (MCH) and family planning at the point of delivery;
introducing changes in the delivery system; improving the supply of medi-
cines, vaccines and contraceptives; and generating community participation.

The need for strengthening in-service training programmes to improve
workers’ skills for providing health and family planning services and to sti-
mulate demand for their use has also been recognized by the programme man-
agers.

Some progress towards these objectives has been made. However, insuf-
ficient planning for the systematic provision of services continues to affect
adversely the delivery of services.

An experiment was conducted by the authors in 1983-1984 in a district
of Rajasthan State to verify the feasibility of developing and institutionalising
a planning system at the primary health centre (PHC) level as a means of im-
proving the performance of MCH and family planning service delivery. This
paper highlights aspects of the experiment.

Programme structure

Rural health services in India were developed on the basis of the recom-
mendations of the Committee on Health Services and Devel pment set up in
1946, which is popularly known as the Bhore Committee. 2 The Committee
proposed an extensive network of primary health centres and subcentres to
deliver health and family welfare services. It was suggested that the primary
units should be supported by a series of “appropriate organizations in an as-
cending scale of technical efficiency”, so that the necessary range of health
services could be provided.

Each PHC covers 80,000-100,000 people living in eight to ten subcentre
areas. Each subcentre is staffed by a team of one male and one female para-
medic who deliver primary health services. In each PHC, three medical officers
are posted along with the team of paramedics. For many years, these staff
members were working as single-purpose workers because various health and
family planning programmes were designed to run vertically and independent-
ly, each having its own separate staff. However, in 1974 a multi-purpose mode

1/ The findings of this experiment were reported to the Government in G. Giridhar and
J.K. Satia, “An Experiment in Planning for Service Delivery at the Primary Health Center”.
(Indian Institute of Management, June 1984).

2/ Government of India, Report of the Health Services and Development Committee.
(New Delhi, 1946).
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of service delivery was adopted in which the range of services provided by
each worker increased but the area of coverage for each decreased.®’ The lo-
gic was that complementary services are better provided as a package. In ad-
dition, for a population of 1,000 at the village level, one trained village health
guide (VHG), a voluntary worker chosen by the community, was posted.”

Two important categories of staff at the PHC level are supervisors and
block extension educators. Their roles in ensuring the systematic delivery of
services in adequate quantity and quality and in carrying out information,
education and communication (IEC) activities are crucial to the success of
the programme. They also provide important links in the system of monitoring
the progress of work at the field level. For this purpose, monthly meetings
are held between the medical officers and all the staff of the health centres.

Considerable emphasis is placed on achieving annual targets set for the
provision of specific services. These targets are determined at the national
level based on overall programme goals and are alloted sequentially to each
lower level, i.e. State, district, PHC and subcentre workers, largely based on
population size but with some adjustment for past performance.

Experience indicates that such heavy target orientation is not very con-
ducive for systematic programme operations. Moreover, the cycle of pro-
gramme operations is such that the last quarter of the programme year ac-
counts for over 50 per cent of the annual performance in family planning.
The reason for this pattern is related to climatic conditions. The summer months
are too hot for travel and the ensuing monsoon rains cut off certain areas from
access and make travel very difficult. During the last quarter of the year, how-
ever, a large number of service campaigns are organised, incentives are an-
nounced, monitoring is improved and a sense of competition is nurtured with
the aim of reaching the targets. During this period of hectic action, the em-
phasis is generally on reaching sterlization targets. The monitoring of programme
performance is based on the proportion of a target achieved by workers.

Evolved over 10 years ago, this system of functioning has many weak-

3/ Government of India, Report of the Committee on Multipurpose Workers.(New Delhi,
Ministry of Health and Family Planning, 1973).

4/  The pattern of rural health infrastructure before the fifth five-year plan (i.e. before
1979) consisted of a subcentre covering 10,000 people; a primary health centre covering
80,000 to 100,000 people and a community health centre covering 400,000 people. How-
ever, the pattern was to undergo some change during the sixth five-year plan (i.e. from

1980). According to the new plan, a villaae health guide WIG) would be uosted at the
village level for a population of 1,000. One subcentre was to cover a populaiion of 5,000
and a primary health centre was to cover a population of 30,000. This expansion in in-
frastructure is being carried out in phases and is not yet completely operational.
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nesses. First, it reflects the limited nature of the supply-oriented strategies
without systematic demand-creation efforts. Second, it implies a rigid and al-
most uniform pattern of inputs and activities in the implementation strategy
without regard to special conditions that may exist in different areas. Third,
if the targets are handed down from above and are not within the capacity
and willingness of those responsible for achieving them, the programme opera-
tions may be adversely affected. Fourth, programme planning should focus on
activities and tasks and not simply on objectives and targets. In the earlier
years, emphasis on sterlization might have been useful, but at the current stage
of development, this strategy is likely to be a hurdle to increasing the contra-
ceptive prevalance rates. Fifth, the target setting system needs to be reoriented
with the changing levels of these rates. PHC performance variations should
be reflected in their targets and the target setting system should be made more
participative.”

Need for planning

The number of activities conducted and the range of operational respon-
sibilities at the PHC call for a systematic approach in service delivery. For ex-
ample, an understanding of the client composition can help in placing differen-
tial degrees of emphasis on different contraceptives, in estimating the supply
of contraceptives and in scheduling field visits. Motivational activities can
also be fme-tuned to suit a particular client composition. Planning is particu-
larly useful because of the nature of the services, such as ante-natal, intra-natal,
post-natal, immunisation and family planning, all of which are different seg-
ments of the same continuum.

The performance of a health centre depends on workers’ attributes, area
characteristics, client composition, logistics and supply, administrative pro-
blems, organisational climate and systems support. All of these factors are im-
portantni planning and improving the congruence between client demand
and programme supply.

Broadly, three levels of management are involved in such planning. The
top level develops strategies, negotiates goals, allocates resources and generally
plans for the outcome. The middle level provides support to the lower level

5/ A review in 1982 of the Indian Family Welfare Programme by the Population Council
suggested the following in this context: “If State Governments could be induced to play a
more active role in redesigning their own family welfare programmes, they might take
greater efforts to ensure their success. This same principle is probably applicable at all

levels; district managers will be more committed to successful implementation of plans
that they have had a part in designing as will the personnel of PHCs and subcentres and
village leaders”.
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in achieving programme output. The operating level plans for activities such
as home visits, follow-up, supervision, record keeping etc.

This paper describes our experiences in suggesting a planning system
for the operating level. Some emphasis is placed also on the middle level, with-
out the support of which no planning system at the lower level could function.
That level is responsible for ensuring the availability of physicians and other
staff, basic facilities to run a health centre, an environment conducive to work
and adequate administrative and technical support. All of these factors are es-
sential preconditions for an effective planning system at the health centre
level.

The objective of this experiment was to evolve a design for an operational
planning system at the PHC level and to gain experience in its implementa-
tion. Therefore, the methodology used is not that of a classic experiment-
control design. As a first step, an analysis of PHC performance was carried
out in the selected district with the help of responses by medical officers to
a questionnaire prepared to assess the PHC’s status. Since the questionnaire
did not seek detailed quantitative responses, it was filled out by the physi-
cians in the somewhat formal setting of a workshop.® Based on this analysis,
three PHCs were selected for experimentation in consultation with district-
and state-level administrators. They were chosen because they offered suffi-
cient contrast and, taken together, represented the spectrum of PHCs in the
district. Those with good performance were designated as PHC-A; with average
performance, PHC-B; and with poor performance, PHC-C.

Preliminary analysis

A visit to PHC-C indicated that it did not meet certain preconditions
needed for the implementation of the planning system. There was no medical
officer in charge of that PHC; instead a physician posted at a dispensary about
20 km away was discharging that duty. In the opinion of that physician, the
performance of PHC-C was poor because the community resisted family plan-
ning. Moreover, the PHC’s newly constructed facilities were located in a very

6/ The questionnaire obtained some basic information about each PHC, such as number
of institutions, staff strength (fractional and actually posted), locational factors and PHC
facilities. About 10 programme-related factors were listed and the medical officers were
asked to indicate how each one of them influenced PHC activities. Some of these factors
are receptivityof the community, involvement of other agencies, supplies, supervision and
monitoring. Similarly, a set of performance-related factors was listed (such factors included
workers’ skills, motivation, community characteristics, client contacts, co-operation with
other workers) and the officers were asked to indicate the factors in terms of their import-
ance in influencing the achievement of targets in MCH and family planning.
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small village; consequently, medical officers were not willing to be posted
there. Most of the staff lived in towns or large villages and commuted to the
PHC. Our discussions with the staff members there revealed that, because
medical officers had not been posted at PHC-C for quite some time, the work
routine was not established and records were incomplete. Although it was dif-
ficult to establish whether the poor performance of this PHC was due to sup-
ply- or demand-related factors, it would be necessary first to provide required
inputs before institutionalising a planning system. Therefore, action was needed
at the district and state level to provide such inputs. In the absence of proper
staff, it was not possible to experiment with the development of a planning
system at PHC-C and, therefore, further work was not pursued there.

PHC-A and PHC-B differed in terms of environment- and organization-
related factors, both of which affect performance. PHC-A had better infra-
structural facilities compared with PHC-B. PHC-A had 44 health institutions
(family welfare centres, subcentres and dispensaries) compared with 26 insti-
tutions under PHC-B, although their population coverage was nearly the same.
PHC-A had very few vacancies for staff whereas PHC-B had far more vacancies.
The selection of VHGs had been stopped in PHC-B owing to conflicts in the
selection process. Consequently, it had only 40 VHGsin place compared with
106 at PHC-A. PHC-B also experienced some conflicts among the staff while
PHC-A reported an environment conducive to work.

Another important difference was that PHC-A rated none of its 20 sub-
centres as poor with respect to performance, accessibility to the community
and level of supervision. PHC-B rated 10 subcentres as poor on each one of
the three aforementioned dimensions. Supervision at PHC-B was weak since
positions for female supervisors had remained vacant for a long time. In addi-
tion, its vehicle was out of commission. Thus, PHC-B faced difficulties related
to its physical and organisational environment. However, the medical officers
of the PHCs felt that performance improvement was possible, but it would
be somewhat difficult.

The perceived constraints on performance by the medical officers in
charge of these PHCs also seemed to differ. In PHC-A only three factors, name-
ly, inadequate budgets for fuel, the posting of local staff and a shortage of
medicine, seemed to influence performance. PHC-B also perceived these fac-
tors as constraints, but identified several additional ones such as the unavaila-
bility of a vehicle ; lack of support and guidance from the district; lack of
co-operation from other agencies’; and lack of sincerity, motivation and skill
among all workers and health guides. Thus, two PHCs provide examples of
a fairly distinct set of PHCs and, consequently, the focus of their operational
planning system would differ.
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The workers from both PHCs were involved in developing village profiles.
For each village, data were collected on the number of eligible couples and
current contraceptive users by age and number of living children, and village
amenities such as water supply, electricity, road, bus-stand, and distance from
the nearest health institution.

The effect of some of the key physical attributes of a village on the
rate of contraceptive usage among couples was also analysed for 81 villages
covered by PHC-B. Except for electricity supply, none of the other physical
attributes (size, water supply etc.) accounted for differential contraceptive
usage and, thus, did not call for different programme activities in the villages
covered by PHC-B. Therefore, similar analysis was not carried out for PHC-A.
However, it was clear from the previously described distinctions between
PHC-A and PHC-B that different planning strategies were required. For exam-
ple, PHC-B would first have to concentrate on providing required inputs for
improving the performance of workers, but PHC-A, which already had a higher
level of contraceptive usage, should plan for improving performance with more
direct emphasis on demand generation.

Target setting

For a planning system to be effective, the targets set should be clearly
understood by everyone, should be believed to be achievable and should be
backed up by a commitment to achieve them. However, the current target
setting process is weak with regard to these attributes. Therefore, the monthly
PHC staff meeting was used for conducting a target setting exercise to test
whether workers’ participation in target setting was feasible and to determine
the resultant size of targets.

It was suggested that the workers should review their performance in
the previous and current years and then given their expected achievement
for the succeeding year.

They were concerned that the results should not be conveyed to higher
level officials. This assurance was given by the PHC medical officers and the
workers were urged to be quite realistic in estimating what they could achieve,
keeping in mind their client population, past performance and future poten-
tial.

A total of 38 workers from PHC-A and 23 workers from PHC-B parti-
cipated in this exercise. They set targets for themselves in terms of acceptors
of sterlisation, IUDs condoms, oral pills and immunisation. An aggregate com-
parison between their recent achievement and their estimated target in the
ensuing year indicated that for all the aforementioned services (except for

Asia-Pacific Population Journal, Vol. 1, No. 2 45



oral pills) the targets set were higher than what had been achieved. The fol-
lowing observations particularly stood out in this comparison:

e Both PHCs indicated a very large potential for IUD insertions. They
also felt that the distribution of condoms could be doubled.

e PHC-B indicated a lower potential for performing sterlisations than
PHC-A, where the results were already good.

e PHC-B also showed greater potential for improving immunisation
coverage than PHC-A.

e Overall, PHC-B workers indicated that there was scope for better per-
formance, but also pointed out that lack of inputs, supervision and
leadership were major impediments to improved performance.

Two problems were experienced in the process of negotiated target set-
ting. First, the level of mutual trust and confidence between the higher authori-
ties and the staff was not high enough to make this process useful. Second,
the programme must have some level of managerial capability to implement
suggestions made by workers. A plan of action to resolve the administrative
irritants inhibiting worker performance would have to be devised to supple-
ment this exercise. In this regard, the role of the district would be of crucial
importance. However, this exercise suggests that workers’ commitment, moti-
vation and performance may be improved through a process of formally ne-
gotiated targets for performance levels.

Planning to improve worker performance

As previously stated, the two PHCs facing different types of constraints
and environments require different planning strategies appropriate to the parti-
cular configuration of factors affecting their performance.

PHC-B, which was fairly far behind in terms of target achievement, would
need to increase workers’ performance and reduce the variation in their level
of performance. Supervision would have to be improved by filling up the va-
cant positions for female supervisors and by improving mobility. The medical
officer felt that unless this was done and some of the administrative bottle-
necks were removed, planning on his part would not be useful. In fact, he
asserted that by just improving mobility, the performance of that PHC could
be improved substantially. The organisational climate was not very harmonious
since there were some conflicts among the PHC staff. This feedback was made
known to district level officials who were able to resolve some of the diffi-

culties.
Simultaneously, an analysis and a review of workers’ performance were
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carried out with the active involvement of the medical officer. With regard to
family planning, the overall results of PHC-B in the previous year were poor
as it achieved only about 30 per cent of the target even though it gave special
attention to female sterlisation. Also, there was considerable variationni the
performance of individual workers as shown below:

PHC-B: Per cent target achievement in female sterlisation No. of workers
Less than 10 4
11-20 6
21-30 4
31-40 3
More than 41 5

The lowest level of individual performance was 8 per cent of the target
for one worker. Another worker reached 63 per cent of his target and yet
another achieved 100 per cent. Prior to the analysis, this variation did not
attract the particular attention of the medical officer or the extension educa-
tor. The average performance of PHC-B in achieving immunisation targets was
also less than 35 per cent.

Record keeping was also found to be weak in that PHC. The workers
did not know how client information could be useful to them in planning their
routine activities. Assistance was provided to the medical officer in reviewing
the workers’ performance, in relating family planning performance with MCH
services and for identifying corrective action aimed at increasing the average
performance and decreasing the variation in performance among workers.
Monthly meetings of the medical officer with the PHC staff provided an op-
portunity for such assistance. However, this could be done for only two month-
ly meetings as the medical officer, who had been seeking a transfer for some
time, succeeded in obtaining a posting at another PHC. As the replacement was
not in place, this process, although beginning to yield results, could not be
carried out further.

Planning activities to match client needs

As previously described, PHC-A had performed well in providing MCH
and family planning services. With the exception of one or two workers, the
performance of the staff did not vary much. To improve immunisation ser-
vices, the medical officer had started a system of focusing on one cluster of
villages at a time and providing concentrated services in these selected clusters
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by slightly modifying the area responsibilities and visit patterns of the workers.
Teamwork in the provision of MCH services was seen as having a close rela-
tionship with performance in family planning.

In PHC-A, the intervention was to move beyond the stage of performance
analysis by worker and to concentrate on planning to match programme acti-
vities with the needs of clients belonging to different segments of the adop-
tion process. Some client data for such segmentation were already available
in eligible couple registers at the PHCs, but they did not enable assessment
of future potential and the derivation of specific actions aimed at improving
performance. To make the required demographic impact, it would also be
necessary to have acceptors with lower parities and to place emphasis on pro-
viding a contraceptive mix through the delivery system.

As a first step in developing a planning system, the workers were assisted
in carrying out an analysis of their client data on the number of living children,
age of last child, immunisation status and practice of contraceptive methods
so that certain direct action implications could be derived. For example, iden-
tification of certain attributes of the client population would help the workers
in deciding the nature of their interaction with clients. To get additional
information not normally available in the records, a sample survey was con-
ducted in the selected cluster of 16 villages served by PHC-A; assistance in
conducting the survey was provided by field workers, supervisors and the ex-
tension educator. As a part of this survey, the_field workers contacted 1,195
women who had three or more living children.” Of these, 487 (40.8 per cent
of the total) were currently practising contraception; 354 (72.7 per cent of
the latter) had been sterlised and the rest were using temporary methods of
contraception. The rate of contraceptive practice for women with four or
five living children was lower than what would be expected. The rate for women
with three living children was 36 per cent, which was lower than for those with
a larger number of living children. This preliminary Information was quite
revealing to the field workers and some of them gave possible reasons for this
phenomenon. The sample respondents were also asked to give reasons for
not practising contraception and their responses were analysed.

7/ The involvement of field workers, the extension educator and the medical officer
of PHCs was ensured at all stages of thissurvey. All 16 villages in which the medical officer
initiated team work for immunisation have been included in the survey. The respondents

were chosen at random but the sample size in each village was roughly proportional to
the size of the village. The sample was drawn from all eligible women with three or more

living children residing in those villages, since those families were more likely (than those
with two or fewer children) to accept permanent methods of contraception. While this
is an illustration, such an understanding is required for women with two or fewer children
as well for developing a proper contraceptive mix.
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Wide-spread awareness of family planning is achieved through a variety of
means suitable to a country’s culture. In India, the national symbol for fami-
ly planning provides an attractive backdrop for a traditional dance show.

Increasing the acceptance of family planning through IEC activities re-
quires some details about those who are not using any contraceptive method.
In this survey, information was obtained on three status variables, namely,
knowledge of family plannin[q, desire for more children, intention to practise
contraception in the future.8” Based on this information, the women were
divided into four groups:

e Group 1. Women with no desire to have more children and who
intend to practise contraception in the future;

e Group 2: Women with no desire to have more children and no inten-
tion to practise contraception in the future;

e Group 3: Women who desire to have more children but intend to
practise contraception in the future; and

e Group 4. Women who desire to have more children and who do not
intend to practise contraception in the future.

The workers felt that such a segmentation of the client population would
help a great deal in fine-tuning their motivational efforts and other inputs to

8/  Bhatnagar and Gupta, “An Experiment in Activity Planning in Singhpur”;PSG Mono-
graph No. 24, (Ahmedabad, Indian Institute of Management, April 1980).
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better match individual needs. For example, women in Group 1have the po-

tential to be approached through the proper and timely provision of contra-
ceptive services. Group 4 represents those who are difficult to motivate, i.e.

the “hardcore” non-users. Group 2 requires an understanding of why its indi-

vidual members have no intention to practise contraception in spite of their

desire not to have any more children, in order that proper corrective action
may be taken. Group 3 requires educational inputs regarding the problems of
a large family. It is here that some of the developmental efforts can be of

use in influencing family size norms.

Even though workers’ appreciation of this simple client analysis was im-
portant, it was necessary to locate this responsibility with the medical officer
and the extension educator at the PHC level. The analysis should lead to action
implications relevant to IEC strategy, minor reallocation of workers’ field
areas and supplies (contraceptives and vaccines) based on identified needs
and support from the district level. To illustrate the process, an analysis of
non-users from a sample of four villages is presented below:

Percentage of women (with three or more living children)
not practising contraception:

Group 1 Group 2 Group 3 Group 4
(D', I+) (D-l I_) D+1 I+) (D+l I_)
Village 1 55.2 24.4 18.4 2.0
Village 2 12.8 41.0 154 30.8
Village 3 25.0 10.0 60.0 5.0
Village 4 8.6 62.9 11.4 17.1
Notes: D = desire for more children + = Yes
I = intention to use contraception in future - = No

A detailed segmentation of women from these villages is given in figure 1.
The action implications for the four villages based on the above analysis by a
medical officer are as follows:

Village 1

Very good potential. There is a need to emphasize the supply of services,
particularly sterilisation. IEC activities should concentrate on developing mo-
tivation for practising contraception (Group 2) and on improving follow-up
and visits by female workers.
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Figure 1: Segmentation of sample data on village women
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Village 2

A large number of women have no intention of practising contraception
in the future. IEC activities should be intensified to improve motivation and
dispel fears that contraception will have adverse effects on health. The role of
the PHC medical officer, in co-operation with other private physicians in the
area, is crucial.

Village 3

IEC activities should be concentrated on promoting contraceptive use
and the adoption of spacing methods.

Village 4

Low immediate potential mainly because of religious reasons. Efforts
should be concentrated on improving MCH services and the follow-up of current
contraceptive users. Also, the services of more experienced female workers
are needed.

In addition to these action implications, attention would be needed for
some organisational factors related to supervision, mobility and supplies. The
health centre staff felt that a simple planning system of this type would be
very useful to them in improving the efficiency and effectiveness of their work.
Most of the information used to develop this system was already available in
the client registers. Information on reasons for non-use, desire for more children
and intention to use contraception in the future could be added to those regis-
ters in the course of gathering routine information during field visits.

Lessons learned

The objective of this experiment was to evolve a design for an operational
planning system at the PHC level and to gain experience in implementing it. This
experiment led to a broad design for an operational planning system, but also
revealed many implementation difficulties which may be common to pro-
grammes at a comparable level of performance. Several lessons were learned
as discussed below.

Planning at the health centre level requires certain basic preconditions
such as staff, supplies, a conducive working environment, an appropriate infor-
mation base and willingness to encourage workers’ participation in setting
standards of service delivery. Also, different PHCs require different kinds of
planning, largely based upon their performance; for PHCs performing poorly,
the availability of key inputs must be planned first. For PHCs with average
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performance, plans need to be made with the aim of improving workers’ per-
formance. For high-performance PHCs, activity plans need to be based upon

village-level data. Beyond a certain level of contraceptive prevalence, com-
munity action becomes both feasible and desirable. In our experimental areas,
these levels were not reached. However, in programmes which have a high

degree of community participation, the community itself may generate neces-
sary data and develop activity plans.

Workers generally felt that they could achieve targets if suitable facili-
ties were made available and administrative problems were resolved. But a
process involving negotiated targets could not yet be an element of a planning
system given the current degree of mutual mistrust between officials and
workers and the overall organisational climate. However, workers’ perceptions
of what they might achieve provide a useful input for planning the activities
necessary to make such achievement possible. Therefore, a system of top-
down and bottom-up planning processes would be necessary to institutiona-
lise the negotiated target-setting process.”

Many of the problems faced by workers in PHCs of average performance
could be resolved by the medical officer; however, district officials would have
to play an active role in assisting the medical officer of the PHC in this regard.
Such assistance may take the form of clearing administrative problems at the
district level, clarifying the procedures to be used, and providing key inputs
needed to improve performance. Figure 2 represents a schematic description
of the planning cycle.

The effectiveness of the planning system will depend on the degree to
which it is institutionalised. The process should be simple to follow in order
to ensure the participation of all those responsible for PHC performance. The
ability of field workers to use client data has to be improved though training
and better supervision. At the same time, organisational support is needed
for providing the required inputs, removing minor administrative irritants
and developing an environment conducive to work. Monthly meetings would
have to concentrate more on problem solving.

9/ For instance, the Indonesian family planning programme uses a three-way mechanism
for this purpose. The first mechanism is from top to bottom. Each year the head office for-
mulates guidelines which are discussed and interpreted by the provinces and are then for-
warded to local implementing units. The second mechanism, as a follow-up, is from bottom
to top. After receiving the guidelines, each operating unit formulates its programmes and
budgets. They are discussed at each level of the hierarchy and a consolidated operational
programme emerges. The third mechanism is a horizontal one, in which programme plan-
ning is integrated with other regional programmes in order to avoid overlaps while co-
ordinating action. The whole process is carried out according to a welldefined schedule.
(See National Family Planning Co-ordinating Board, Basic Information on Population
and Family Planning Program, (Jakarta, 1982) pp. 74-75.)
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Figure 2:Schematic representation of a typical planning cycle
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Overall programme strategy is another important factor in the develop-
ment of a planning system. Targets for workers are given from above; heavy
emphasis is given to the achievement of sterilisation targets.

The cycle of programme operations, combined with this emphasis, creates
an environment where a planning system is seen as being not helpful. This is
because the programme currently operates from forces of “supply-push” rather
than “demand-pull”.

Conclusion

Our visit to project districts revealed several problems involving pro-
gramme operations which resulted in suboptimal performance and inefficient
use of resources:

e A considerable amount of staff time was being wasted as routines
were disturbed and activities were not planned in advance;
The targets set were sometimes not realistic;

Staff commitment varied with regard to achieving those targets;
Constraints were not anticipated sufficiently in advance;

Programme activities did not exactly match client needs;
Community participation was low; and

Innovative ways to solve problems and increase performance were
not sought.

How can India’s primary health care and family planning programme
institutionalise a strengthened planning system?

The focus of the planning system for PHCs at different levels will differ
and consequently the planning system should incorporate flexibility into the
system. In this context at least three different foci were indicated: ensuring
needed inputs, planning for workers’ performance and activity planning
based upon clients’ needs. They represent a continuum in the evolution of
PHCs’ planning systems as their performance improves.

The institutionalisation of client-oriented planning systems in PHCS per-
forming well would require the following. First, because the ability to use data
on a client system is not up to par, it needs to be improved.

Second, PHC medical officers should have some flexibility in providing
required inputs as dictated by client needs. Organisational support from higher
levels is also needed both for identifying innovative ways to overcome barriers
to acceptance and in implementing such innovations.
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The involvement of district officials in the planning cycle is critical to its
chances of success. Specifically, their tasks would be as follows:

e Review the performance of the PHCs and assist them in developing
action plans;

e Provide support to PHCs in implementation and review;

Resolve administrative problems; and

e Work towards removing the constraints of staffing, training, improving
the planning skills of supervisors and medical officers, and instituting
or modifying the recording system.

Medical officers of PHCs have a key role to play in implementing the
planning system. They have to develop the skill of planning PHC operations,
develop the skills of supervisors in planning, review the plans at monthly meet-
ings and be able to revise plans on that basis. Only to the extent that PHC
medical officers are oriented towards and are convinced of the utility of the
planning system will the planning system succeed.

Overall programme planning systems also would have to be strengthened.
Gradually the programme should move towards increasing the participation
of implementation units in the planning process. Implementing units should
have more flexibility with regard to their budgets, targets and programmes.

In conclusion, systematising PHC operations would increase the efficiency
and effectiveness of PHCs by avoiding wastage, identifying in advance possible
short-falls in performance, increasing staff commitment towards achieving tar-
gets, matching programme activities with clients’ needs, increasing the involve-
ment of peripheral health services staff and helping to identify innovative ways
to solve problems and increase performance. However, implementation of a
planning system to systematise PHC operations would require commitment on
the part of State, district and PHC officials and their continuing involvement
during implementation.

Correction

A typographical error on page 75 of this Journal, vol. 1, No. 1: The year
in which the Policy Workshop on International Migration in Asia and the Pacific
was held should have been printed as 1985 instead of 1986.
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Demographers’  Notebook

Mortality Trends

During the past 50 years, some countries in the Asia-Pacific region have
achieved virtual control over infectious diseases which used to be endemic
among their respective populations, while other countries are still fighting
these battles.

Despite the overall steady progress in mortality reductions for most
countries and areas in the region, the gap between high and low mortality
countries continues to be unacceptably large, and the range in infant morta-
lity is even greater and more tragic, with an average for the region of 80 per
thousand live births. That average covers rates of 110 per thousand in South
Asia, 74 per thousand in South-east Asia, 34 per thousand in East Asia, and
10 per thousand or less in Australia, Hong Kong, Japan and Singapore.

After many years of relative neglect, attention within the demographic
community is once again being focused on the role of mortality in demo-
graphic, economic and social processes. Increasing concern over the slowing
in the pace of mortality decline in some countries of the region and the per-
sistence of high levels of infant and child mortality in several countries had
been expressed by the WHO/ESCAP Meeting on Mortality in Asia held at Mani-
la in 1980 to examine the levels, trends and differentials in mortality within
the region. Its recommendations included the need for continuing investiga-
tions of the socio-economic determinants of health and mortality in such a
way as to assist in the orientation and design of better health programmes.

Similarly the Third Asian and Pacific Population Conference held in
Sri Lanka in 1982 called for greater attention to be given to the study of the
social, environmental and other factors which inhibited further mortality de-
cline and to the limited effectiveness of current health programmes.
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Based on these considerations, ESCAP with financial assistance from
the United Nations Fund for Population Activities (UNFPA), developed the
project entitled “Analysis of Trends and Patterns of Mortality in the ESCAP
Region”. The third and final meeting of study directors involved in that pro-
ject was held at Bangkok from 5 to 7 May 1986.

The meeting was designed to review the progress of a study initiated by
ESCAP in conjunction with WHO, to analyse the trends and patterns of morta-
lity in the region, taking into consideration the variability in levels and trends,
as well as their antecedents and consequences. It was also designed to adopt
that study’s recommendations.

In-depth country studies have been carried out in Bangladesh, China,
Indonesia, Pakistan, Republic of Korea and Thailand as part of the project.
The studies cover the history of the development of health related policies
and services in the individual countries, a review of the current health situa-
tion in them and perspectives on the national health status and likely deve-
lopments up to the year 2000.

The meeting also discussed a draft comparative analysis of mortality,
focusing on findings concerning individual countries and their similarities with,
or dissimilarities from, other countries of the Asia-Pacific region. For exam-
ple, preliminary research has identified distinctive mortality patterns for Asian
populations. Among several East Asian populations a mortality pattern cha-
racterized by high male death rates at older ages in relation to their death
rates at younger ages and very high sex ratios of mortality at the older ages
has been found, together with some evidence that this pattern may be related
to a high incidence of tuberculosis in the past which is still evident among
adult males in these populations.

There is also a South Asian pattern of mortality. This pattern shows,
relative to the model life tables for the Western region, very high death rates
for people under age 15 and at the oldest ages, with correspondingly lower
mortality for the prime age groups. It may be surmised that the South Asian
pattern is related to high incidences of infectious, parasitic and diarrhoeal
and respiratory diseases at the oldest ages.

South Asia is also notable for the small difference in expectation of life
between males and females because female life expectancy is lower than that
for males in several countries. In East and South-east Asia, on the other hand,
female life expectancy exceeded that of males by at least three years; in Hong
Kong and Japan the difference was five years; in Mongolia, four years; in
the Republic of Korea, 6.5 years; in Singapore, 5.5 years; and in Thailand,
nearly six years. To some extent, these differences reflect a shift in causes of
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The life expectance of this young Chinese mother from Hong Kong exceeds
that of her husband by only five years; by contrast, in some South Asian
countries female life expectancy is lower than that of males. (Photograph
courtesy of Mr. Tsui King-hui)

death in the more developed Asian countries to cardio-vascular diseases, neo-
plasms, and automobile and industrial accidents, to which males are more
prone.

In addition to these aspects, the meeting also considered patterns of
epidemiology and of mortality transition in the context of their dependence
on socio-economic and cultural changes in the countries studied. The meet-
ing examined the extent to which findings could be transformed into recom-
mendations for the further promotion of strategies for improved health status
and declines in mortality. Because actions and strategies concerning health
promotion and disease prevention are not only biologically, but also socially,
determined, there is no single policy or solution even to those health pro-
blems which have a unique or simple biological cause. However, development
resources are limited in all countries, and Governments are often under pres-
sure to set priorities in response to vested interests. Thus, there is a great need
to identify the most important scourges which affect the majority of the popu-
lation so that from limited resources the maximum benefits can be achieved.
The elimination or containment of major preventable causes of disease or
death would free funds for dealing with areas which present greater difficulty.

In addition to these points, the meeting discussed the topics that should
be raised at the Seminar on Mortality and Health Issues, which is to be held
at Beijing from 22 to 27 October 1986.
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Population and Demographic
Data : A Profile of India’s
Publication Programme *

Before solutions to population problems can be formulated and imple-
mented, planners and policy-makers must have access to population informa-
tion and database analysis. In the Asian and Pacific region, India has long been
active in providing such data and information through various publications.
From 1872 until 1941, data relating to population were printed in a separate
volume for each of India’s States or provinces and princely States etc. Each of
the volumes was preceeded by an analytical report. Thus, there were generally
two volumes on a particular State or province, giving complete information per-
taining to the population census. In addition, a number of volumes were also
published relating to ancillary studies which have traditionally been a part
of India’s population censuses.

The first census taken after India became independent was in the year
1951. For that census, the tabulation had been more detailed than ever before
and the publication programme was also much bigger than that of any pre-
vious census. For example, general population tables were printed for India
as a whole and for each State. Economic, household and age, social and cul-
tural, and subsidiary tables were printed in separate volumes. The publications
produced during this census consisted of Government of India publications,
i.e. all-India census brochures, all-India studies, and all-India and State reports

* This description is by Mr. S.C. Srivastava, Assistant Central Tabulation Officer of the
Office of the Registrar General, Ministry of Home Affairs, India.

60 Asia-Pacific Population Journal, Vol. 1, No. 2



in 17 volumes; and State government publications, which consisted mainly of
district census handbooks.

For the 1961 census programme, a number of additional brochures were
printed besides those prepared for the main programme. The volumes were
printed separately for India as a whole, States and Union Territories. Each
volume consisted of several parts and sub-parts. Another series, the 1961 cen-
sus monographs, also was produced; the monographs were based mainly on
specialised census data studies.

The district census handbook contained all census tables, in many cases
providing data down to the smallest administrative level. The village directory
gave a primary census abstract along with details about public amenities such
as schools, drinking water facilities, hospital facilities and post offices, among
others.

The 1971 census marked the completion of 100 years of census taking
in India and 10 special centenary monographs were brought out on this occa-
sion. Census figures were presented in respect of all the States and Union Terri-
tories. The 1971 census publications comprised 30 series; series 1 consisted of
tables and reports covering the entire country, and series 2 to 30 covered the
census publications of each of the States and Union Territories. The all-India
tables and the analytical reports were divided into parts covering a wide va-
riety of subjects.

Publications are still being produced as a part of the 1981 census publi-
cation programme. The first of them, published in parts, contain provisional
totals on the population of each State and Union Territory. Besides the pro-
visional population totals, the first part contains data on literacy by sex as
well as a brief analysis of the data along with a number of tables. The second
part presents statistics by rural/urban break-down and by workers and non-
workers. This part also contains an elaborate analysis of the statistical data.

The provisional totals for India as a whole have been brought out in
three parts, the first containing the following statistics plus a brief overall
analysis:

e Distribution of population, sex and ratio, growth rate and density of
population in States and Union Territories;

e Population of India, States and Union Territories, 1901-1981;
Percentage decadal variation in population, 1901-1981;

e States and Union Territories arranged in descending order of growth
rate, 1901-1911 to 1971-1981;

e Population per square kilometre, 1901-1981,;
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States and Union Territories arranged in descending order of density,

1901-1981;

e Sexratio, 1901-1981;

e States and Union Territories arranged in descending order of sex
ratio, 1901-1981; and

e Population and number of literates, 1981, and literacy rate for 1971

and 1981, by sex.

The second part gives the rural/urban distribution of the provisional
population totals as follows:

e Urban population by size of urban agglomerations and towns;

e Number of urban agglomerations and towns in States and Union
Territories, 1951 to 1981,

e Number of urban agglomerations and towns and their population dis-
tribution, by size, 1951 to 1981; and

e Population growth rate, sex ratio and literacy rate of cities and ur-
ban agglomerations with populations of 100,000 and above.

Appendices published under this part also contain a brief analysis:

e Rural-urban distribution of population by districts; and
e Population of urban agglomerations, cities and towns.

The third part contains an analysis and the following:

e Distribution of main workers, by broad categories, 1981;

e Main workers and their proportion to total population, 1961-1981;

e Distribution of main workers, by cultivators, agricultural labourers
and other workers, 1961-1981;

e Distribution (per cent) of main workers, by cultivators, agricultural
labourers and other workers, 1961-1981; and

e Total population, main and marginal workers and non-workers, 1981.

The following comprise the appendices:

e Working population;

e Distribution of main workers, by cultivators, agricultural labourers,
household industry and other workers;

e Rural/urban population and literates; and

e Distribution of population, by workers and non-workers.

The regular series of publications are to be brought out following the
complete publication of all the aforementioned volumes. Thirty-two separate
series of volumes will be published for India as a whole and for each State and
Union Territory.
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In each of these, the different series of tables (i.e. General Population
Tables, Economic Tables, Social and Cultural Tables, and Migration Tables
(etc.) will be brought out as different parts. Moreover, district census hand-
books will be published for each district in the country. They will contain
the census tables for the district and they will contain the village and town
primary census abstract, and village and town directories. (The latter will con-
tain compilations of statistics, external to the census, relating to villages and
towns; in conjuction with census data, they should prove useful to users. For
India as a whole and for each State and Union Territory, the census tabula-
tions and reports will be published as outlined starting on page 64.

The following special papers are also planned and will be published as
they are completed:

Special studies by the directors of census operations;

Special areas surveys;

Special tables for standard urban areas;

Language survey reports;

Post-enumeration check report;

Age tables;

Life tables;

Reports on estimates of inter-censal birth and death rates using 1971-
1981 life tables and age data; and the

e Development of vital statistics in India.

Resides these special papers, some monographs based on 1981 census
data concerning subjects of topical interest will be prepared by selected scho-
lars. It is also proposed that special studies of 1981 census data will be con-
ducted in collaboration with others and that the results of such studies will
be published as occasional papers of the 1981 census.

Vital Statistics of India

The Vital Statistics Division of the Registrar General’s Office brings out
the annual publication entitled Vital Statistics of India, which is based on ci-
vil registration records. It also contains some important data from other sources
such as the sample registration system and the model registration scheme.
The volume contains analytical notes on the registration data, highlighting
the trend and patterns in various rates and ratios and their deficiencies. It also
contains a brief note on the sample registration system and model registration
scheme along with some important data, and vital rates and causes of death
as obtained from these sources.
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Population projections

The Registrar General’s Office prepares annual and quinquennial estimates
of the population figures for the various States and the country as a whole.
The projections are published from time to time as a census paper. The most
recent of these was published in 1984.

In addition to the publications issued by the Registrar General’s Office,
a number of other organizations in India also produce a number of publications
that provide demographic data. For example, the Central Statistical Organiza-
tion brings out the annual Statistical Abstract; the Information and Broad-
casting Ministry, the Annual Reference; and the Labour Bureau, Indian La-
bour Statistics. Similarly, the Education Ministry issues a number of publica-
tions on detailed characteristics of demographic data pertaining to its field.

Census tabulations and reports
for India as a whole and each
State and Union Territory

Part |
Administration Report (for official use only)

Administration report - Enumeration

Part 11
General Population Tables

A. General Population Tables (A-series)
B. Primary Census Abstract

Part 11
General Economic Tables

A. Tables (B-series) of first priority covering population by: economic activity, indus-
trial category of main workers, and marginal workers with cross classification by age,
literacy, educational level and sex.

B. Tables (B-series) of second priority covering industrial classification and class of
workers and main activity, and whether marginal workers and non-workers are seeking
work or are available for work with a cross classification by age, sex and educational level.
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Part IV
Social and Cultural Tables

A. Tables (C-series) of first priority covering composition of the population by age,
sex and marital status, single year age returns, educational level and school attendance.

B. Tables (C-series) of second priority covering mother tongue, bilingualism and reli-
gion of population and household composition.

Part V
Migration Tables

A. Tables (D-series) of first priority covering distribution of population by place of birth,
migrants by place of last residence, duration of residence and reason for migration as well
as economic activity of migrants (reporting “employment” as reason) with cross classifi-
cation by age and literacy.

B. Tables (D-series) of second priority covering migration (for purpose of employment)
to urban areas from rural and urban origins and within State and outside State origins,
the composition by age, sex and educational level and whether seeking work or available
for work, and duration of last residence.

Part VI
Fertility Tables

A Tables (F-series) of first priority covering age at marriage pattern, current fertility

and cumulative fertility for ever married and currently married women by present age

and duration of marriage (at the &ate and district levels). At State level, further cross-
classification is made by socio-economic factors, religion, scheduled caste/scheduled tribe,

educational level and occupation.

B. Tables (F-series) of second priority covering the surviving children of current fertility
at the district level by duration of marriage.

Part VII
Tables on Housing and Disabled Population

Tables (H-series) covering the census of houses and their uses, and the disabled population
by type of disability, with analytical notes.

Part VIII
Household Tables

A. Tables (HH-series) covering material used for construction of houses occupied by
households, housing facilities available to households, household size and number of cou-
ples living in each household and households by number of main workers and whether
they are seeking or are available for work, literate members, for general and scheduled
caste and scheduled tribe households whether they are cultivating/non-cultivating house-
holds by tenure of land, literacy among scheduled castes and scheduled tribes, economic
activity of members of scheduled caste and scheduled tribe households. These tables also
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cover the hosehold population by the religion of the head of the household and the language
mainly spoken in the household.

B. This part contains tables HH-17, HH-17SC and HH-17ST on tenancy. Report on
households is an analysis of the data presented in Part VII1I-A and B.

Part IX
Special Tables on Scheduled Caste and Schedules Tribes.

The SC and ST series of tables, for scheduled castes and scheduled tribes respectively,
cover industrial categories of main workers and marginal workers, type of activity of margl-
nal workers and non-workers, whether they are seeking work or are available for work,
age, sex, marital status, composition of scheduled caste and scheduled tribe populations
and their educational level (for each caste/tribe separately). With regard to these, tables
also cover their composition by religion, mother tongue and bilingualism.

Part X
Town Directory, Survey Reports on Towns and Villages

A. Town directory.
B. Survey reports on selected towns.
C. Survey reports on selected villages.

Part X1
Ethnographic notes and special studies on scheduied castes and scheduled tribes.

Part XII
Census Atlas
Union and State and Union Territory Census Atlas.

Part X111
District Census Handbook

A. Village and Town Directory

B. Tables (A-series) General Population Tables and Primary Census Abstract for villages
and towns.
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