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ECONOMIC ANALYSES
OF RAPID POPULATION GROWTH

Nancy Birdsall

F

T he economic growth of Western Europe and North America
during the eighteenth and nineteenth centuries was accompa-
nied by the first steady and sustained increase of population

the world had ever known. Malthus's gloomy prediction, made in
1801, that population growth would run up against the fixity of the
earth's resources and condemn most of humankind to poverty and
recurring high death rates, was proved wrong. Indeed, Kuznets
(1966) defined modern economic growth in 1966 as a sustained
increase in population attained without any lowering of per capita
product; he viewed population growth as a positive contributor to
economic growth.

But population growth in industrializing Europe was slow, sel-
dom exceeding 1 percent a year, compared with the rapid growth
of developing countries in the period after World War II. In the
postwar period, as mortality rates declined dramatically in most
developing countries and fertility rates remained high or even rose,
population growth rose to between 2 and 4 percent a year. Econo-
mists began to consider systematically whether and under what
circumstances this rapid population growth was contributing to ec-
onomic growth and development.

This article reviews what is now a rich body of literature by
economists on the consequences of rapid population growth for
economic development.' Discussion of the consequences of rapid
population growth is organized according to various views: pessi-
mists, optimists, and what might be called revisionists. More de-
tailed discussions are in a recent review of the economic literature
(McNicoll 1984) and in two assessments of the consequences of
rapid population growth: the World Bank's 1984 report on popula-
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tion and development and the National Academy of Science's 1986
report (National Research Council 1986). The implications of that
literature for public policies to reduce fertility are then reviewed,
using a welfare economics framework.

The There is no consensus on the effects of rapid population growth
Consequences on economic growth in developing countries. The assumption that
of Rapid rapid population growth was detrimenfal prevailed in the 1950s and
Population 1960s-when the literature emphasized lack of capital (and savings)
Growth coupled th h surplus labor in agriculture as the major constraints to

economic growth. In the late 1970s, with attention shifting to the
efficiency of resource use and the policies to promote it, concern
about population abated. Recent analyses hiave been characterized
as "revisionist" Malthusian: population growth is viewed as only
one among several factors that slow development, and not as a
threat to natural resources.2 The debate has become quantitative:
are the effects of rapid population growth large or small?

Such a debate is not likely to be resolved easily. The amount of
solid empirical work on the subject is limited, especially for devel-
oping countries, partly because the subject is not really a tractable
one for quantitative analysis. In the real world, population change
is not only a cause of economic change, but a consequence as well;
it cannot be shifted up or down as an exogenous variable in a simple
experiment. The only natural experiment available for analysis is
human history; cross-section analyses are a poor substitute. But long
time series of demographic and economic data are rare.3 Moreover,
because population change is both consequence and cause of eco-
nomic change, its effects are hard to trace. For example, an increase
in fertility that raises population in an agricultural area, and thus
lowers potential per capita income in the short run, is likely to lead
quickly to emigration, new agricultural techniques, or other adjust-
ments-including a subsequent decline in ifertility.4 And it is not
only families that can adjust their own demographic behavior in
response to the economic forces arising from population change.
Institutions and policy also play a role, for example, through new
investments in the search for new technologies to raise agricultural
production.

Much of the work on consequences has been in the form of
macroeconomic-demographic models. To be tractable, such models
require simplifying assumptions: on the substitutability of labor for
capital in production, for example, and the rate and sources of
technological change. The assumptions themselves often determine
the particular results regarding population effects. Even the few
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large and sophisticated macro models that avoid this weakness can-
not capture the complexity of the real world and have had little
influence on the debate.5 Empirical work on the partial effects of
rapid population growth-on natural resources, education, and in-
come distribution, for example-has been more illuminating. But
by its nature it has been far from definitive on the macroeconomic
effects of rapid population growth.

A simple comparison of countries' GNP growth with population
growth during the 1970s and 1980s illustrates the problem. There
is no clear association between the two rates (table 1). In the 1970s,
population growth was high in both the low-income countries and
in better-off middle-income countries; in the middle-income coun-
tries, GNP growth was much higher. In the industrial countries, both
rates were relatively low. Insofar as the two rates are independent

Table 1. Rates of Growth of Population, GNP, and GNP per Capita,
Selected Countries, 1973-83

Population Real GNP Real GNP per
GNP per capita, growth rate, growth rate, capita growth rate,

1983 1973-83 1973-83 1973-83
Country (U. S. dollars) (percent) (percent) (percent)

Low-income countries
Bangladesh 130 2.4 5.5 2.9
India 260 2.3 4.2 1.9
Sri Lanka 330 1.7 5.2 3.4
Kenya 340 4.0 4.7 0.6
Pakistan 390 3.0 6.2 3.1

Middle-income countries
Indonesia 560 2.3 6.8 4.4
Egypt 690 2.5 9.1 6.4
Philippines 750 2.7 5.3 2.5
Nigeria 770 2.7 1.5 -1.1
Thailand 820 2.3 6.3 4.0
Peru 1,040 2.4 1.3 -1.1
Costa Rica 1,070 2.4 2.4 -0.1
Colombia 1,410 1.9 4.1 2.1
Brazil 1,870 2.3 4.4 2.0
Korea, Republic of 2,010 1.6 7.0 5.4
Mexico 2,180 2.9 5.0 2.0
Venezuela 3,830 3.5 2.4 -1.1

Industrial countries
United Kingdom 9,180 0.0 1.0 1.0
Japan 10,110 0.9 4.2 3.3
France 10,480 0.4 2.4 2.0
Germany, Fed. Rep. 11,400 -0.1 2.1 2.1
Sweden 12,440 0.2 1.0 0.8
United States 14,080 1.0 2.4 1.3

Source: World Bank 1986b.
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of each other, slower population growth would raise per capita
income faster (or prevent its decline). But in at least one sense the
two rates are probably not independent; economic growth is likely
to contribute to lower death rates and thus faLster population growth.

Malthus and Other Pessimists

In his Essay on Population, Malthus had a simple model in which
aggregate economic and demographic change were tied together by
reproductive behavior at the family level. His model incorporated
the classical wage theory, that the supply of labor was completely
elastic at the subsistence wage level. In good times-when average
incomes rose above subsistence level-marriage occurred more often
and earlier, and couples had more children. Thus higher income per
capita led to an increase in population and in the supply of labor.
But population increase eventually brought falling wages and rising
food prices as an increasing supply of labor ran up against the fixity
of land and, given diminishing returns, labor productivity fell. With
falling consumption, marriage and fertility rates fell and mortality
rose, completing the cycle. Malthus thought that total economic
output could increase, but the standard of living for most families
would not permanently rise; the long-run equilibrium standard of
living was at the subsistence level.

Malthus assumed that people would not exercise "preventive
checks" to reduce births (his axiomatic "fixity of passion"). That,
combined with the assumption of diminishing returns in agriculture,
made his gloomy prediction a logical necessity.

As a description of trends in the several centuries preceding his
1801 essay, Malthus was largely correct. Data pieced together by
demographers and economic historians, on wages, rents, food prices,
and fertility and mortality in England from the fourteenth century
through the eighteenth century, fit well with parts of the Malthusian
model.6 In the fourteenth century, the Black Death brought a largely
exogenous increase in mortality; as population fell, wages rose. By
the mid-sixteenth century mortality was lower and the population
was recovering; land rents and the relative price of food were rising,
wages were falling. Late in the seventeenth century, population
growth slowed again; wages rose and food prices fell.7

As a predictor, however, Malthus was wrong,8 both about dimin-
ishing returns and about human reproductive behavior. Even as he
wrote, the Industrial Revolution in England was ushering in a pe-
riod of sustained improvements in technology, yielding gains in
labor productivity that outstripped any effect of diminishing returns
and brought increases in per capita income. And by the end of the
nineteenth century, couples were consciously controlling fertility
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within marriage, which led to smaller family size. By the beginning
of the twentieth century, the economic and demographic character-
istics of modern industrial economies were set: steady but slow
population growth, low fertility, sustained productivity increases,
and rising consumption for the majority.

Malthus and the classical economists were writing at a time when
in England population growth was accelerating. With the new burst
of population growth in developing countries after World War II,
economists returned to the Malthusian tradition. Leibenstein (1954)
and Nelson (1956) reintroduced population as an endogenous vari-
able influenced by income. In their models, small increases in in-
come for populations at the subsistence level lead to increases in
labor supply that swamp small increases in capital or other stimuli
to the economy. The result: a low-level equilibrium trap. Only
massive capital formation or a major stimulus can ensure that coun-
tries avoid the trap.

Early one-sector neoclassical growth models (Solow 1956) were
similarly Malthusian. For them, the faster the rate of population
growth (and thus of labor supply compared with capital formation),
the lower the level of per capita consumption. With constant returns
to scale and a constant rate of saving, faster growth of the labor
force implies a lower capital-labor ratio and lower productivity of
labor. More resources must be used to maintain capital per head,
thereby restraining consumption. Thus rapid population growth is
harmful even in the absence of diminishing returns. These neoclas-
sical steady-state models treated population growth as exogenous:
they did not try to incorporate the determination of population
growth through the effects of economic change on mortality, fertil-
ity, or marriage rates.

Population growth is also treated as exogenous, and has similar
negative effects, in two-sector growth models (Lewis 1954, Ranis
and Fei 1964). In them, surplus labor from farming is absorbed into
manufacturing only if savings and thus capital grow faster than
population, or if technological change in manufacturing offsets the
combined effects of diminishing returns in agriculture and of popu-
lation growth. Other things being equal, the shift of labor into
manufacturing occurs more rapidly the slower the growth of
population.

These early growth models treated population growth and labor
force growth as equivalent and ignored the age structure of a coun-
try's population. In his overlapping generations model, Samuelson
(1958) introduced a crude approximation of age structure. He pos-
ited two age groups, a younger working population and an older
retired population. The younger generation transfers consumption
"loans" to the older generation, the "loans" to be repaid by the

Nancy Birdsall 27



subsequent generation of younger workers. A sustained increase in
population growth raises the proportion of the younger group, and
results in higher consumption transfers to the old. If a faster rate of
population growth persists, each generation benefits. Thus Samuel-
son came to the opposite conclusion from that reached in the neo-
classical growth models: a sustained higher population growth rate
leads to higher lifetime economic welfare.

Samuelson ignored dependent children; in effect he assumed they
pose no costs to parents or to the wider economy.9 In fact, however,
higher population growth that results from higher fertility will in-
crease the proportion of children in a population (and not increase
labor supply for about fifteen years). To the extent that children
consume more than they produce, their existence must reduce the
consumption or the savings of workers and retired people.

In a wholly different tradition, Coale and Hoover (1958) devel-
oped a model highlighting the fact that children are costly and that
high fertility increases the proportion of children in the population.
They maintained that in high-fertility societies, the disproportionate
consumption needs of children (including their need for education
and health services, which Coale and Hoover in effect treated as
consumption rather than investment) will reduce average savings.
So they built into their simulation model of India the assumption
that savings and investment per capita fail as the proportion of
nonworking dependents in the economy rises. They then projected
per capita income for India under low, medium, and high (exoge-
nous) fertility assumptions. They concluded that, over a thirty-year
period, per capita income could be as much as 40 percent lower
with high fertility than with low fertility.

The Coale and Hoover model and the standard neoclassical
growth models share one characteristic. As long as there is (a) little
room for adjustment in the capital-labor ratio and (b) constant or
increasing capital-output ratios, the impact on total income of higher
fertility (and, with a fifteen-year lag, of faster labor force growth) is
bound to be close to zero. Thus the impact on per capita income is
negative, even without taking account of any negative effect of
higher fertility on the savings rate and thus on capital formation.
The impact is negative even if a production function allowing ad-
justment in the capital-labor ratio is used, as long as there is a
negative effect of population growth on savings and thus insufficient
growth of the capital stock. In these models, the only escape is
technological progress. If there is sufficient technological progress,
and it is responsive to factor scarcities and thus labor-intensive,
additional labor can lead to increases in per capita income even
without equivalent growth in capital.

The 1958 Coale and Hoover study was followed by others in the
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1960s and 1970s. They simulated the effects of alternative future
paths of fertility (and thus of changing age structures) on the budg-
etary costs of education and health services, job opportunities, and
so forth in different countries.1 0 Generally, as in Coale and Hoover,
changes in mortality and fertility were treated as exogenous to the
economic system, although they could be affected by family plan-
ning policies. Analysts then compared the costs of a family planning
program with the projected savings in health, education, or job
creation costs associated with lower fertility. In a related study,
Enke (1966) made a cost-benefit analysis of family planning. Using
estimates of the cost of family planning programs, and his own
estimate of the benefit of "averted births," he concluded that spend-
ing on family planning was 100 to 500 times more effective than
other forms of development spending.

This conclusion is undoubtedly exaggerated (or public spending
on family planning in developing countries would be much greater
than it is, even allowing for political and religious barriers). First,
the real costs of family planning programs are not easy to estimate
(particularly where family planning is part of a health program) and
are extremely sensitive to the chosen discount rate."1 Enke probably
understated the true costs. Second, estimates of the benefits of an
averted birth are sensitive to assumptions about future costs in
health, education, and other areas. Third, and most important,
estimates of the benefits of an averted birth are conceptually flawed,
since most societies value children per se in addition to consumption
of goods and services.12

The models that provided the basis for the pessimists' views have
not been and cannot easily be tested empirically. Moreover, the
Coale and Hoover model (and others designed to illustrate the neg-
ative consequences of population growth"3 ) can be criticized on the
grounds that its assumptions-such as the limited substitutability of
capital and labor, the negative effect of a high dependency ratio on
savings, and the limits of technological change-are incorrect and
also on the grounds that fertility is not exogenous.

Despite these problems, however, these models did influence
thinking substantially in the 1960s and 1970s. Among those con-
cerned with international development policies, the work reawak-
ened interest in population growth as a potential policy variable;
highlighted the importance of growth rates and age structure as well
as size of populations, making population an issue for Latin Amer-
ica and Africa as well as the densely populated countries of Asia;
and contributed to the view, especially in the rich countries, that
rapid population growth was exacerbating development problems
in the poor countries (see, for example, National Academy of Sci-
ences 1971).
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The Optimists

The pessimists' views have not gone unchallenged. Optimists
about the effects of population growth have emphasized as the
critical contributors to economic growth such factors as innovation,
efficiency in the use of resources, human as opposed to physical
capital, and technological change rather than investment per se.
Optimists argue that a growing population is a net contributor to
economic growth for two principal reasons: (a) a larger population
brings economies of scale in production ancd consumption (note that
the neoclassical models are all scale-neutral); (b) population pressure
and scale economies are likely to encourage technological innova-
tion and organizational and institutional change, particularly in ag-
riculture. In addition, optimists argue that a growing population
can stimulate demand and thus reduce investment risk and that a
growing population permits constant improvement of the labor force
with better-trained workers."4

These arguments have echoes from the classical period. Adam
Smith invoked scale and resultant induced. innovation not only to
explain economic growth itself but also as arguments for a positive
effect of population growth on economic growth. He noted that a
growing population, by widening the market and fostering creativity
and innovation, facilitates the division of labor-and thus leads to
higher productivity. Later, Marshall also emphasized scale and in-
novation, noting that "while the part which nature plays in produc-
tion shows a tendency to diminishing returns, the part which man
plays shows a tendency to increasing returns."'5

Among modern economists, Kuznets (11966), Hirschman (1958),
and others (for example, Hansen 1939) have also emphasized the
potential contribution of a growing population to scale economies
and to innovation. There have been some efforts to test the scale
effect empirically. Glover and Simon (1975) report a strongly posi-
tive elasticity of road density with respect to population density in a
cross-national analysis that controlled for income. Simon (1977),
using Denison's data on the sources of postwar economic growth in
industrial countries, has also estimated positive, though small, elas-
ticities of economic growth with respect to population size (not
population growth)."6 It does seem likely that transport and other
infrastructure investments and public services such as health and
education have scale economies up to a certain population size-
which means that greater population density could improve the
potential for economic growth in thinly populated rural areas (for
example, in parts of Africa).

The most effective argument that population growth may encour-
age innovation has been made by Boserup (1965, 1981), for agri-
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culture. She suggests that increasing population density induces a
shift to more labor-intensive farming systems; the shift from long
fallow to more frequent cropping then confronts farmers with new
possibilities for innovation. The shift initially requires each worker
to work longer hours and results in diminishing returns to labor;
therefore, it will not occur unless rising population pressure neces-
sitates it. Once such a shift does occur, however, the use of new
tools and techniques (for example, the plow) brings large increases
in productivity."7

Some examples appear to refute the Boserup argument. There are
cases-nineteenth-century China, twentieth-century Bangladesh, and
parts of Africa in the past few decades-in which population growth
has probably contributed to declining returns. For Bangladesh, a
country in which there is already high population density in rural
areas and labor is already used very intensively, it is difficult to
imagine what new technologies or tools could be both more labor-
intensive and allow higher labor productivity."8 Finally, except in
the case of agriculture, it is difficult to show that population pres-
sure, rather than other factors, has been the major impetus to
innovation. 9

In his influential book, The Ultimate Resource, Simon (1981)
also ties innovation to population size. He argues that, other things
being equal, larger population, and thus more people using their
minds, implies greater knowledge. Simon constructs a simulation
model in which technological innovation is a function of population
size. He finds "moderate" population growth (less than 2 percent a
year) to have a positive effect on welfare in the "medium-run," that
is, after a "short-run" period of thirty to eighty years.20 As with the
neo-Malthusian simulation models discussed above, however, it is
the assumption built into the model which drives the particular
result.

In short, the argument of the optimists regarding the advantages
of greater population density in rural areas has empirical support.
But the other arguments, though of intuitive appeal, are as poorly
supported empirically (and as intrinsically difficult to support) as
are the arguments of the pessimists. The arguments rest largely on
theory. Yet in theory, the things that population growth may en-
courage-technological innovations and scale economies-can also
be encouraged independent of rapid population growth, especially
through economic policy.

As with the pessimists in the 1960s and 1970s, the optimists have
made their mark on the policy debate. In the 1980s, at least in the
United States, optimists' views have caused considerable questioning
of the earlier consensus that rapid population growth slows
development.21

Nancy Birdsall 31



The Revisionists

The revisionists view population change ais the aggregate outcome
of many individual decisions at the micro or family level, and thus
as one aspect of a larger complex system."2 The micro or family-
level decisions are made in response to signals provided by the larger
system; under the Smithian logic of an invisible hand, these family
decisions should be presumed to maximize not only individual wel-
fare, but also social welfare, unless there are clear market failures.
Among revisionists, differences on the negative effects of rapid pop-
ulation growth depend on differences about the pervasiveness and
relevance of market failures. The World Bank (1984) and Demeny
(1986), for example, emphasize market (arid institutional) failures;
the National Research Council of the National Academy of Sciences
(1986) emphasizes the ability of the market and institutions to
adjust.

The revisionist emphasis on micro decisions leads to two related
conclusions about the effect of population growth on development.
First, rapid population growth is not a primnary impediment to eco-
nomic development-though it can exacerbate the effects of failings
in economic and social policy. Second, the negative effects of rapid
population growth are likely to be mitigated, especially in the long
run, by family and social adjustments.

Revisionists thus resist generalization; the effects of population
growth vary by time, place, and circumstance and must be studied
empirically. Most empirical work has been done at the sector level,
in contrast to the economywide models of the optimists and pessi-
mists. The sector studies tend to show what is wrong with extreme
optimism and extreme pessimism.

SAVINGS AND PHYSICAL INVESTMENT. Neoclassical growth theory
and intergenerational transfer models point to a negative effect of
rapid population growth on aggregate savings and investment. In
the case of savings, there is little empirical evidence to support this
conclusion. Cross-country studies of the effects of a high depend-
ency burden on aggregate savings have generally found little or no
negative effect (except in rich industrial economies, where the high
dependency burden is associated with a large proportion of elderly,
not with a large youthful population and high fertility).23 This is
not really surprising. For one thing, business savings are not likely
to be related systematically to population growth. In addition, gov-
ernment can to some extent change a country's savings rate by fiscal
and monetary measures, irrespective of dernographic conditions. At
the household level, savings in poor countries are probably confined
to a small proportion of relatively rich households among whom
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fertility is already low. For poorer households, with limited or costly
access to banking and credit systems, accumulation of land, tools,
or other assets is a more likely form of "savings" than financial
savings. For households with little or no savings, children come at
the cost of lower per capita consumption rather than lower savings.
In less poor households, a child's anticipated needs (especially
schooling) could induce parents to work harder and save more
rather than less (Kelley 1980). Indeed, children may themselves
provide a relatively safe form of savings (for example, for old age)
in places where it is risky or impossible to save for future consump-
tion (Cain 1983). Finally, at the household level, the association
between savings and fertility is probably not causal. Rather, both
are influenced as development proceeds by improvements in finan-
cial markets, more women taking jobs, and so on (Hammer 1986).

As for investment, Coale and Hoover (1958) argued that high
fertility would deflect public investment from "productive" purposes
to spending on the education and health of the young. But education
and health are themselves investments. Indeed, they may well have
higher returns than physical investments.2 4 The argument from ne-
oclassical growth models is that investment per worker will be lower
the faster the labor force grows (assuming a savings rate independ-
ent of population growth). But the net effect on output depends on
the substitutability of labor for capital and on the capital-output
ratio; for realistic assumptions about both, the effect has been shown
to be small.25 Pessimists argue that developing economies are un-
likely to "choose" the labor-intensive technologies that are appropri-
ate for their abundance of labor. The revisionist counterargument is
that to the extent that inappropriate choice is due to government
subsidies to the urban, capital-intensive sector, the fundamental
problem is not rapid population growth but poor economic poli-
cies.26 A more straightforward counterargument comes from the
simple arithmetic of investment rates in relation to GDP. The differ-
ent rates of population growth in rich and poor countries have little
effect on capital accumulation, compared with the effects of the
different initial levels of GDP. In 1980, Kenya, with gross domestic
investment equal to 22 percent of GDP, still could have spent only
about $5 per potential new worker (and, even with half as many
new workers, could spend just $10 per worker); whereas the United
States, with a lower investment ratio of 18 percent, could spend
almost $200, because of its much higher GDP.

NATURAL RESOURCES AND THE ENVIRONMENT. The revisionist
view is straightforward: for nonrenewable resources, such as min-
erals and oil, over which property rights are generally well estab-
lished, the market works. The price mechanism ensures that any
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change in the scarcity value of such a natural resource will reduce
consumption and impel a search for substitutes. Rapid population
growth may shorten the period during which people consume a
particular commodity, but will not reduce overall welfare since the
same number of people benefit from that consumption.2 7 Indeed,
greater use in one period may be economically justified given the
needs of a rapidly growing population and the likelihood that a
rising price will speed the discovery of substitutes. The only (weak)
counterargument is that a longer period milght allow more time for
serendipitous technological advances; but there is no evidence that
such advances come from serendipity rather than the pressures of
scarcity.

For renewable resources-land, forests, and fisheries-the prob-
lem is more complicated. Greater use of renewable resources in one
period need not reduce use in the future-unless use exceeds the rate
of regeneration. With a large and rapidly growing population, the
risk of excessive use and thus of permanent degradation is high.
Though some irreversible overuse may be economically sensible
when population growth is rapid, the benefits must be great if they
are to justify the loss of the stream of resources that would otherwise
be available in perpetuity.

Where property rights are well defined, private landowners or
public managers will normally resist degradation of their property
in order to protect its long-run value. But if property rights are not
well defined and resources are held in common, the risks of degra-
dation are greater. There can occur a "tragedy of the commons"
(Hardin 1968); individual users have no incentive to restrict their
own use, knowing others will not, and all abuse the commons. This
is the classic prisoner's dilemma.

One such case may be the African Sahel, where the combination
of rapid population growth and uncertain property rights is contrib-
uting to overgrazing of cattle during drought (and some say to
permanent desertification). There, as elsewhere in Africa, low pop-
ulation density has historically mitigated the need to define individ-
ual property rights and to create the legal and organizational me-
chanisms to protect such rights. The revisionist argument would be
that the fundamental problem is not rising population but the ab-
sence of well-defined property rights. A sophisticated pessimist
would reply that, under some not unusual conditions, rapid popu-
lation growth contributed to permanent degradation faster than the
institutional mechanisms could be developed to define rights and
control access.28 Either way, population growth is seen as exacer-
bating a more fundamental problem rooted in market failure. It is
hard to measure the relative contribution of population growth to
the overall problem.
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HEALTH AND EDUCATION. The pessimists' concern-that a high
dependency burden will cut public spending on health and educa-
tion-is only weakly borne out. For education, Schultz (1985) re-
ports that a cross-country regression shows that higher population
growth has no effect on enrollment rates though some negative
effect on spending per student.29 There is no comparable analysis
for health spending; anyway, health spending seems to have little
relationship to health conditions, probably because it is often ab-
sorbed by urban-based curative services that reach only a small
minority. Easily as much an improvement in health conditions would
come from reforms in health care delivery as from any increase in
health spending per capita that lower population growth might
afford.

For health and education, the revisionist emphasis on family-level
decisions does lead to concern about the potential drawbacks of
high fertility-through its effects on family (not government) budg-
ets. There is substantial evidence that children from large families
have lower educational attainment and poorer health, in industrial
as well as developing countries.30 Though many studies take inade-
quate account of parents' income and education, there is some evi-
dence that harm is greater the poorer the family, and particularly
applies after four children (Birdsall 1980a and studies cited in Bird-
sall 1977). Since families in developing countries are on average
poorer and larger than those in industrial countries, the negative
consequences of large families will have particular weight in the
developing world.

Nonetheless, the strong cross-section association should not be
interpreted necessarily as a causal one running from family size to
health and education. It is possible that parents decide jointly and
simultaneously on both the number of children to have and the size
of their investment in health and education, in effect trading off
between quantity (more children) and quality (more input per child)
(see Becker and Lewis 1973). Low income, low returns on education
and health spending, and reasonable concern about their own long-
term security could lead parents to decide to have many children
and to spend little on each child.

So do parents consciously trade off quantity (more children)
against quality (higher inputs per child)? The question is an impor-
tant one for policy. If there is such a tradeoff, the damage that large
families can have on children's health and education may signal a
market failure that could justify public interventions to protect chil-
dren, such as mandatory school attendance or quotas on family
size.3" But if in fact parents are "altruistic"-so that they incorporate
their children's utility into their own (Becker 1981)-then efforts to
force parents to spend more on child health and education could
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simply reduce family welfare.32 From a welfare point of view, it is
reasonable to assume (except in the case of "unwanted" children)
that parents have another child only when they feel that the benefits
to the family as a whole exceed the costs.

Governments have generally taken the view that parents are altru-
istic-or if they are not, that they still retain total rights over their
own reproductive lives. The most widespread form of population
policy is public support for voluntary fanaily planning programs.
These are justified as a means to assist parents in avoiding unwanted
children while also reducing the social costs of extra births. If some
children are unwanted, then even altruistic parents must take the
number of children as given. They may thien be forced into lower
investments in child health and education than they would otherwise
have made. In a few countries, especially in Asia (where govern-
ments view the social costs of high fertility as substantially larger
than the private costs), government spending on family planning has
another rationale. It provides information and "education" to par-
ents about the likely effects of their own high fertility on the health
and education of their own children.

The best evidence that unwanted births do reduce parental invest-
ments in children comes from a study on twins in India. Rosenzweig
and Wolpin (1980) posit that the birth of twins sometimes consti-
tutes the exogenous imposition of an "unwarnted" child. They report
that, for families in which the most recent birth was of twins, the
children were significantly less likely to be in school. The implica-
tion is that the elimination of unwanted births-through, for ex-
ample, a reduction in the cost of family planning-would raise
average education levels among children.

How might the apparent adverse consequences of high fertility
for individual families slow a whole country's development? Kuznets
(1966) and others have argued that the effects of the quality of
human capital on aggregate economic growth are substantial; the
loss of individual potential due to poor health or lack of education
can be translated into lower aggregate labor productivity and less
potential for entrepreneurial and technological advance.

INCOME DISTRIBUTION. Does high fertility among the poor in all
countries, and in poor countries relative to rich, make it harder to
reduce income inequality?33 Most studies that have included popu-
lation growth in cross-national empirical studies of inequality do
report a positive effect, in both single-equation studies (Adelman
and Morris 1973) and simultaneous-equation ones (Repetto 1979).
One exception was Rodgers (1984). However, the single-equation
studies can be faulted for failure to take into account the possible
(also positive) effect of an unequal income distribution on fertility;
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and the simultaneous-equation studies can be faulted for arbitrary
use of identifying restrictions. Moreover, all cross-national studies
on this subject are reportedly sensitive to the sample of countries
chosen (Lam 1985). Macro-level studies are thus far from definitive;
and micro studies cannot address this essentially macro question.

However, the theory linking rapid population growth to greater
income inequality is straightforward. In the short run, and other
things being equal, increases in the supply of labor relative to capital
and land will reduce the return to labor and increase the returns to
the other factors. (This is not true when there is perfect substituta-
bility between labor and other factors in production.) This would
imply a period of increasing income inequality, since in poor coun-
tries a high-income minority generally owns a disproportionate share
of capital and land. As discussed earlier, this Malthusian scenario
apparently applied in preindustrial Europe; and in modern agricul-
ture, returns to labor may have fallen relative to returns to other
factors, at least in densely populated areas of Asia (such as
Bangladesh).

A more relevant indicator of inequality may now be changes in
the income shares of different types of labor-educated and unedu-
cated, skilled and unskilled-since in today's economies a large share
of income accrues to labor. There is some empirical evidence that
higher fertility rates reduce the share of less-educated workers, pre-
sumably increasing income inequality. Williamson and Lindert
(1980) report that, in the United States, increases in the wages of
skilled workers relative to the unskilled have been a positive func-
tion of the rate of population growth. For Brazil, Behrman and
Birdsall (1988) report that wages of uneducated workers are lower
if they belong to a large cohort; this is not true of educated workers.

The effects of high fertility on inequality will depend on the
distribution of fertility levels and on any fertility change across
income classes.34 It is often the case that aggregate high fertility is
an average of high fertility among the poor majority and low fertility
among the rich minority. The effect of high fertility on inequality is
then heightened, since on a per capita basis poor households will
have even lower incomes. The opposite will occur if, in the later
stages of the fertility transition, fertility declines disproportionately
among the poor. If the fertility change is induced by a subsidized
family planning service, itself a form of income to households, both
these effects will be exaggerated (National Research Council 1986).
For example, if the poor are the beneficiaries of such subsidies (the
rich obtaining services through private physicians), then family plan-
ning subsidies can be said to reduce inequality.

Finally, it is worth noting the long-run effect on income distribu-
tion that would result if the adverse effects of high fertility on
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children's health and education are greater in poor families, as im-
plied by evidence discussed above. If low parental income and high
fertility are combined over a long period, and high fertility is also
associated with lower spending on children's human capital, it is
possible to imagine an enduring syndrorne of poverty and large
families. This would produce a permanent underclass which, bar-
ring any change, would grow larger and poorer.35 There is, how-
ever, no evidence that this has occurred in any society.

The Welfare In the absence of market failures, family decisions can be pre-
Economics of sumed to maximize not only individual welfare, but also social
Policies to welfare-and the macroeconomic consequences of population
Reduce Fertility growth, whether good or bad, would have no implications for op-

timal public policy. A public policy to influence private fertility
behavior is usually justified on grounds of one of two types of
market failures: externalities-that the social costs of children may
exceed their private costs-and market imperfections in the availa-
bility of information about the means of fertility control

Externalities

In principle, a difference between the private and social costs of
children could justify public intervention. If parents do not internal-
ize all the costs of children, they are likely to have more children
than is socially optimal. The opposite can also apply: if private
benefits fall below social benefits (as may be the case in parts of
Europe, where fertility is now below replacement), parents will not
have enough children from society's point of view.

There are at least three situations where externalities may arise.36

* The classic "tragedy of the commons." This applies where a
renewable resource is commonly owned and property rights to
the resource are not defined (Hardin 1968; and see the discus-
sion above of natural resources and the environment).

* Congestion of government services such as health and school-
ing. This situation is formally identical to the first if government
spending on social welfare is viewed as a common resource. For
several reasons, governments subsidize such services as educa-
tion, health, urban transport, and sanitation. In many countries
it is reasonable to suppose that the present value of the cost of
a lifetime of these services to a newborn citizen will exceed the
present value of the citizen's lifetime tax contributions. In that
case, government services are subject to congestion, so that, for
example, each additional child dilutes the educational services
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available to his classmates. In principle, the congestion problem
would be eliminated if the subsidy were set at the socially opti-
mal level. But such subsidies are seldom designed to take ac-
count of potential congestion; they are more likely to be a
response to external benefits and natural monopolies, or to
capital market failures. Government efforts to compensate for
poor access to capital markets in developing countries may
similarly contribute to capital dilution in agriculture and indus-
try (World Bank 1984). Again this problem is not caused by
population growth, but probably is exacerbated by it. The ar-
gument then is that rapid population growth reduces the amount
of physical capital available per worker, as well as the amount
of human capital available.
A "pecuniary" externality in the labor market. As population
and thus labor supply increase, wages of labor (especially in
rural areas) fall and rents rise. Individually, it is rational for
landless or land-poor laborers to have many children as a strat-
egy for maximizing the family's wages as well as their own
security in old age. When everybody pursues this strategy, how-
ever, wages are depressed: one poor family's decision to have
children imposes costs on others.

Such a decline in returns to labor relative to other factors is
classified as a pecuniary externality, rather than a true one,
since its consequences are fully reflected in the market. Al-
though wages are depressed by population growth, rents are
boosted, so landowners or capitalists gain. Only if one views a
reduction in poverty as a public good can the effect of popula-
tion growth on wages be construed as a true (nonpecuniary)
externality. In any case, decreasing the proportion of the pop-
ulation living in poverty by slowing population growth, though
low-cost and (perhaps) politically feasible, is a slow-acting al-
ternative to measures such as land reform.

Economists have recently developed new analytic models to ex-
amine more closely the social optimality of individual decisions
about family size. These models incorporate the overlapping gener-
ations framework (Samuelson 1958) and the idea that parents fully
incorporate their children's utility (Becker 1981), and, most impor-
tant, they take into account the endogenous nature of decisions
about family size. Theoretical work suggests that under certain con-
ditions individual decisions will be optimal from a social point of
view-that externalities due to diminishing returns to land, for ex-
ample, are not a problem (Nerlove, Razin, and Sadka 1987). Un-
fortunately, there has been virtually no empirical work on the mag-
nitude of any possible childbearing externalities-for industrial or
developing countries (though see Lee 1988).
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Fertility Control and Market Failure

The second rationale for public family planning programs is that
contraceptive information is inadequately conveyed, so people have
more children than they would want were they better informed.3 7

There is no opportunity for profit (and thus no private market)
from informing people about such means of contraception as rhythm
and withdrawal, which involve no sale of a product. Even in indus-
trial countries, information about contraceptives is limited; for ex-
ample, advertising of contraceptives continues to be frowned upon
in the United States, even in the face of the rising social costs of
adolescent fertility and of AIDS.

The argument that the market for contraceptive information is
flawed, justifying public intervention, is sometimes extended to the
notion that the market for certain contraceptive services is flawed
(World Bank 1984). Such contraceptive methods as the pill and the
intrauterine device (IuD) require medical backup; in effect they are
jointly produced along with health care. Where the demand for
private health care is limited-as in rural areas of developing coun-
tries-the demand for these contraceptives is therefore unlikely to
be met in the private sector.38

The result of poor markets for information and services can be
"unmet need" for family planning. This concept denotes a specific
empirical measure-the number of eligible women (of reproductive
age, not pregnant, and so forth) in a sample who say they want no
more children or want to delay childbirth, but are not using contra-
ception. Unmet need is not equivalent to the economic concept of
unmet demand, as it does not take into account the effect of costs
in reducing demand. Unmet need is estimated to be in the range of
10 percent (in Africa) to 30 percent (in such countries as Peru and
Bangladesh) of married women age 15 to 49 (World Bank 1984).

Specific Policies

Four types of policies to reduce fertility can be distinguished by
their potential effects on social welfare.

FAMILY PLANNING INFORMATION AND SERVICES. Assuming state
subsidies are financed appropriately (that is, the tax system is not
highly regressive) and programs are voluntary, public involvement
in family planning as a means to reduce fertility is likely to improve
individual welfare. This principle is generally endorsed in the eco-
nomics literature, even when the evidence on the size and impor-
tance of externalities is disputed (see, for example, Srinivasan 1988).
However, Bauer (1985) worries that in many countries of Asia and
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Africa, advice, education, and persuasion "in practice shade into
coercion."

ENTITLEMENTS. These are rewards for particular types of behav-
ior. Chomitz and Birdsall (1987) distinguish two types of incentives
for individuals: those that reduce barriers to contraceptive use (such
as time and travel costs, lack of information, and psychic costs) and
those that change the relative costs of children and thus directly
reduce the demand for children.

In the first category would be payments to people who attend a
session providing information on contraception or compensation for
time and travel costs to those who go to a family planning clinic.
These "entitlements" are relatively easy to justify, particularly if they
are merely for receipt of information. But the most common form
of entitlement is designed to compensate for time and travel costs of
clients undergoing irreversible sterilization. Such payments are as
much as 20 percent of public spending on family planning programs
in India and Sri Lanka. Because sterilization is irreversible, they do
raise a danger. If the desperately poor have difficulty borrowing, as
they often do, such payments may be coercive. They may "entrap"
the myopic into forgoing the long-term benefits of additional chil-
dren for the sake of short-term cash.

In the second category would be payments to individuals (imme-
diate or deferred) for limiting the size of their families. The classic
example is the Chinese practice of giving better housing, higher
wages, and education privileges to families with only one child. This
form of incentive is justified from the standpoint of efficiency only
if there are externalities-that is, if there are savings to society when
the parents forgo a birth. The optimal incentive payment is the
amount at which the gain to society of the last birth averted just
offsets the forgone benefits to parents of that birth.

The approach to population policy implicit in this welfare-eco-
nomic approach is very different from the standard one. Population
policies commonly set a target for reducing the birth rate; how the
reduction is allocated among families is treated as a secondary con-
sideration. However, the welfare-economic approach is concerned
not with the total reduction in births, but with ensuring that the
private and social value of each birth is identical.

TAXES AND DISINCENTIVES. A child tax is a disincentive with po-
tential efficiency gains analogous to incentives-but only under per-
fect market conditions. The same is true of any outright penalty or
loss associated with children, such as reduction of maternity bene-
fits. Disincentives have been used in China and Singapore (including
restricted educational opportunities for later-born children).
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Disincentives in the form of outright penalties pose an obvious
distributional problem. Child taxes are likely to affect the poor most
severely. Disincentives, such as rising costs of education for each
additional child in a family, are likely to penalize the wrong gener-
ation: the children whose welfare a population policy is intended to
improve.

In addition, unless capital markets are perfect, disincentives can
become coercive, with big welfare losses. For the poor much more
than the rich, children are a valuable source of old-age income and
security. Yet in no society, developed or developing, is it easy to
borrow against the future earnings of one's children. Because of this
failure of capital markets, a small tax (if nonoptimal from a social
point of view) could force a poor couple to forgo the birth of a child
whose financial value alone would be greater than the tax.

The potential coercive effect of disincentives contrasts with the
overall improvement in welfare that comes from incentives. With
laissez-faire choice, a couple can decide whether to have two chil-
dren at income Y, or three children at income Y. An incentive
payment clearly improves the choice: to have two children at income
Y plus the payment, or to have three chilldren at income Y. In
contrast, a disincentive worsens the choice: to have two children at
income Y, or three children at income Y minus the payment. As the
disincentive gets larger, the effective area of choice gets smaller; the
line between disincentive and coercion is then merely one of degree.

Obviously, the system of financing incentives or disincentives can
affect the family's choice and thus modify these simple conclu-
sions.3 9 If incentives are financed by taxes, or disincentives are dis-
tributed as rebates, the overall effects on social welfare are less clear.
Finally, at least in principle, if there are large negative externalities
associated with childbearing, the immediate impact of a disincentive
could be offset by a family's share in the social gains of slower
population growth.

QUOTAS. On the face of it, a quota on the number of children any
couple can have seems "fairer" than incentives, since rich and poor
are equally constrained. In fact, a quota is less fair. In developing
countries, it would deprive the poor of the benefits of additional
children-and without any compensation; the rich are less reliant
on having many children for economic reasons (and have more
consumption options as well).

In addition, quotas are far less efficient than incentives. They
impose potentially heavy welfare costs on many couples and thus
on society as a whole. Quotas, to be efficient, would require that
the shadow cost of the quota were identical for all individuals and
similarly that the marginal benefits of the additional child or chil-
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dren were identical. This is most unlikely to be the case. With a
quota, some individuals will be rationed; others might anyway have
chosen the number of children permitted, or fewer. In short, quotas
eliminate any use of the market, with the typical associated losses
in consumer welfare.

The long debate over population growth and development is en- Conclusions
tering a new phase. The emphasis is now on the interaction of rapid
population growth with market failures. Research is concentrating
on the quantitative importance of population growth in particular
settings and time periods and among particular groups such as the
poor, given likely market failures. The issue is whether population
growth is so interlinked with other problems-such as poor macro-
economic policies, weak political institutions, or such correctable
market failures as poorly defined property rights-as to hardly merit
specific attention; or whether the effects of population growth are
large enough to justify special policies to reduce fertility.

The issue warrants new empirical research for two types of econ-
omies: First are those in which it is likely that the social costs of
high fertility exceed the private costs. This might be signaled by
social and parental difficulties in educating children (for example,
in Bangladesh and in parts of sub-Saharan Africa, where population
growth rates remain high and per capita income is low). Second are
those economies in which market failures such as lack of property
rights or distortions that discourage labor-using technology are likely
to heighten any negative effect of rapid population growth.

At least three avenues for new work on the consequences of
population growth appear promising. First is analysis of long time-
series (covering at least seventy years) of aggregate economic and
demographic data, in which exogenous and endogenous compo-
nents of population change can be distinguished. Such long series
should allow a general equilibrium analysis of both indirect and
direct effects of population growth. Though simulation models of
this type have not been particularly useful or convincing, they have
tended to rely on cross-section data and intelligent guesses as a basis
for parameter estimates.

Second is analysis of family or household data in which any
component of exogenous mortality or fertility can be isolated, and
its effects examined. There are very few studies of the long-term
consequences for parents and children of large or small family size-
in terms of parents' old age security, children's education, and so
on.

Third is development of models that link population growth to
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changes in social and political institutions and to creation and ad-
aptation of new technology. Such models would do much to enrich
the current debate.

The new emphasis on market failure and its interaction with
population change has recently inspired concern by economists to
consider the optimal public policy regarding fertility. Economic
studies of the welfare effects at the individual and family level of
public policies that promote family planning or give incentives to
alter fertility are still, however, rare.

Abstract Discussion of the macroeconomic consequences of rapid population growth is
organized into three schools: pessimists, optimists, and the recent revisionists. For
the revisionists, differing views are presented about the pervasiveness and relevance
of market failures, such as the negative externalities of childbearing, and about the
ability of families and institutions to adjust rapidly to changes brought on by rapid
population growth. A welfare economics approach is used to review the merits of
various public policies to reduce fertility, including public financing of family
planning services and taxes and incentives associated with childbearing.

Notes This article is based on "Economic Approaches to Population Growth," a chapter
by the author in Handbook of Development Economics, edited by H. B. Chenery
and T. N. Srinivasan (Amsterdam: North-Holland, 1988).

1. For a summary description of demographic trends in developing countries
over the last three decades, see World Bank 1984.

2. See, for example, the report of the National Academy of Sciences (cited as
National Research Council 1986) and World Bank 1984, ch. 5. Kelley, in King and
Kelley 1985, has characterized both reports as revisionist.

3. See Kelley and Williamson 1974 for one of the few cases of a general equilib-
rium model of economic and demographic change built and tested using historical
series-of industrializing Japan. Of course these difficulties apply to other subjects
as well-for example, to studies of the effect of education on development.

4. Indeed, the fundamental behavior is at the "micro" or family level, and many
of the difficulties of the "macro" literature arise because the latter is not grounded
in any behavioral formulation. An obvious example is a tendency in much of the
literature on macroeconomic consequences not to distinguish a population increase
due to declining mortality from one due to rising fertility-even though the eco-
nomic conditions producing and resulting from one have tended to be very differ-
ent.

5. For useful critical reviews of large interactive economic-demographic models,
see Sanderson 1980 and Arthur and McNicoll 1975.

6. The data provide support for the Ricardian icLea of diminishing returns to
labor embedded in Malthus's model, but do not actually support Malthus's idea
that mortality responds to changes in wages. See Lee 1980 for analysis of a time
series of real wage and population figures for England.

7. See World Bank 1984, p. 57, box 4.2. The data for that box were assembled
by Peter Lindert.

8. Malthus actually revised his views in a subseciuent essay. See Birdsall and
others 1979 for a discussion and citations to Malthus's subsequent essay.
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9. For a steady-state analytic model in which production and consumption are
spread more realistically over the life cycle, see Arthur and McNicoll 1978. They
find that under typical demographic structures, the net intergenerational transfer
effect of higher population growth is likely to be negative.

10. Such studies are cited in Birdsall 1977, itself a review article.
11. Estimates of the cost of averting a birth through provision of family planning

services ranged, for example, from $1 to $400 in the mid-1970s.
12. Estimates of the benefits of averting a birth ranged from $100 to $900 in

the mid-1970s.
13. See also The Limits to Growth (Meadows and others 1972), an elaborate

but essentially mechanical modeling exercise, in which fixed factors of production
and fixed absorptive capacity of the environment were assumed.

14. Leibenstein 1967 provides the arithmetic for the latter argument.
15. Smith 1776 and Marshall 1920, cited in United Nations 1973, p. 44.
16. See Simon 1977, p. 69. See also Chenery 1960, who reports a small partial

elasticity of manufacturing output with respect to population. McNicoll 1984
discusses some possible disadvantages of demographic scale economies and notes
that there are other routes to expansion of market size, including of course, higher
per capita income (p. 39).

17. For formal modeling of the Boserup approach, see Robinson and Schutjer,
1984. Note that Robinson and Schutjer, however, fail to distinguish between the
shift in farming systems and the introduction of new tools and techniques, lumping
both together as "technological change" that shifts the production function out-
ward. For Boserup, only the latter implies the outward shift in production function.

18. Cassen 1978 (pp. 226-27) makes a related point-that rapid population
growth leads countries such as India to a quicker shift to capital-intensive produc-
tion, which is less "appropriate," given the greater availability of labor compared
with capital, but more efficient as measured by total cost. Agriculture in India has
become more capital-intensive in order to maintain per capita output, as efficient
labor-intensive means have been exhausted.

19. The modern economic theory of induced technological change ties the rate
and factor bias of innovation to factor prices and research investments, but research
investment strategies are driven not only by factor prices but also by policy views.
See Binswanger and Ruttan 1978.

20. See Simon 1977 for a more technical presentation than in the popularized
The Ultimate Resource. See Sanderson 1980 for a useful critique of Simon's model
and of neo-Malthusian simulation models.

21. For a sense of the debate, see Wattenberg and Zinsmeister 1985 and the
reviews of the National Research Council study in Population and Development
Review (1987). The views of the optimists were embodied in the official position
taken by the United States at the international conference on population sponsored
by the United Nations in Mexico City in August 1984.

22. For a recent review of the microeconomic literature on the determinants of
fertility, see Birdsall 1988.

23. Leff 1969 reports a negative effect of the dependency ratio on savings, but
the effect disappears if a few East European countries (with high savings and a low
dependency ratio) are excluded from the regression (see Bilsborrow 1973). Mason
1985 finds a negative effect of the old-age dependency burden on savings in indus-
trial countries, but among developing countries, a negative effect only under certain
conditions of rapid economic growth.

24. Wheeler 1985 concludes, for example, that a "social investment" package of
education and family planning has much higher returns, on the basis of an econo-
metric simulation model.

25. See National Research Council 1986, p. 42: "Per capita income in a popu-
lation growing at 3 percent a year would be only 13 percent lower than in one
growing at 1 percent a year."
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26. This counterargument fails to note that low capital-labor ratios using exist-
ing technology do not necessarily coincide with (efficient) low capital-output ratios,
if only technologies appropriate for industrial economy factor endowments are
available. As noted in Sen 1975, p. 47, early vintage labor-intensive methods of
presently industrialized countries may be inefficient and noncompetitive in today's
international markets.

27. Indeed, application of any positive discount rate would imply more rapid
population growth is welfare-enhancing. See National Research Council 1986, pp.
15-16.

28. See World Bank 1986a. The unsophisticated version, at least from an econ-
omist's point of view, is the standard argument of ecologists that more people
implies more rapid resource depletion.

29. Simon and Pilarski 1979 found a negative effect of higher population growth
on secondary enrollment and a positive effect on primary enrollment.

30. Work on the consequences of high fertility for child health and development
has been largely the domain of psychologists, public health specialists, and demog-
raphers. See Blake 1983 and Maine and McNamara 1985.

31. The market failure would be, for example, a negative intertemporal exter-
nality arising because parents do not believe they can capture the returns on
investing in their children's health and education.

32. A whole range of pricing policies could affect parental demand for the
number and "quality" of children, as shown in Birdsall and Griffin 1988.

33. The effects of population growth on the distribution of income (that is, on
income of units relative to each other) must be carefuilly distinguished from effects
on absolute poverty. The latter is closer to effects on "development" broadly
defined. For a review of concepts and evidence see ERodgers 1983. For reviews of
the relationship between population growth and income distribution, see Rodgers,
Boulier 1977, and Lam 1985.

34. See National Research Council 1986, p. 63. Effects are difficult to establish
in any case because measures of inequality such as the Gini coefficient are sensitive
to the definition of income-whether on a household or per capita basis (Kuznets
1976)-and are often ambiguous, indicating greater inequality in some cases even
though the income of the nonrich is increasing. Lam 1985 shows why almost no
definitive conclusion can be drawn about the effects of fertility change on income
distribution using cross-section and time series data.

35. Assortative mating, in which the sons of rich parents are more likely to
marry the daughters of rich parents and also are likely to have fewer children,
would further exaggerate this effect. See Meade 1964, pp. 46-48. For an explora-
tion of the effects of the combination of high fertility, low human capital expendi-
tures, and assortative mating on intergenerational mobility using empirically de-
rived estimates, see Birdsall and Meesook 1986.

36. The following discussion relies heavily on Chomitz and Birdsall 1987.
37. Other kinds of information that would reduce fertility may also be unavail-

able, or available at too high a cost for individuals. Examples are information
about declining infant mortality (reducing the need for additional births to ensure
a particular number of surviving children) and information about possible negative
health effects for the infant of stopping breastfeeding, (breastfeeding inhibits con-
ception).

38. It could be argued that jointness arises not in p:roduction but in consumption
(that is, to be effective the pill and IUD must be used along with medical care), and
that therefore demand for the pill and IUD are reduced. In fact, however, in the
case of the pill, there is evidence of demand independent of medical backup; for
example, more than one-half of all purchases of the pill in Brazil are directly from
pharmacists and without prescription. The absence of a comparable private market
outside Latin America may be due either to heavier government regulation or, in
fact, to insufficient demand.
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39. Another argument is that incentive payments in poor societies pose a "tragic
choice"-a morally unacceptable choice for example between food for the desper-
ately poor and childbearing. The framing of such choices raises ethical issues
beyond the scope of welfare economies.
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