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FIGURE 2 Desired number of children in a representative household,
n*(ii), as a function of average number of children born per household, (i)
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form of so-called adaptive expectations). It is then easy to check that 71, and n,
are (locally) stable, while 1, is unstable. So our interest here lies in 0, and 1n,.

I have not offered a micro-foundation for n*(n). The model is of a re-
duced form. But all households may be better off at fi, than at n,. However,
in view of the externality, neither equilibrium is a socially optimal state of
affairs.”® The optimal TFR may lie somewhere between 1, and 1, (say, at ).
If this were so, then from the social point of view TFR would be too low at
0, and too high at 1i,. In either situation there would be a need for govern-
ment policy (e.g., a tax subsidy) of a kind that would sustain equilibrium
TFR at fi. In Figure 2 the broken curve is the representative household’s
desired number of children as a function of the community’s TFR when the
optimum policy is in place. It intersects the 45° line at f.

These are theoretical possibilities. Analytical reasoning tells us that a
society could in principle get stuck at a self-sustaining mode of behavior
characterized by high fertility (and low educational attainment), even when
there is another, potentially self-sustaining mode of behavior characterized
by low fertility (and high educational attainment).
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This does not mean that the hypothetical society would be stuck with
high fertility rates forever. External events could lead households to “coor-
dinate” at i, even though they had earlier “coordinated” at n,.*” The exter-
nal events could, for example, take the form of public exhortations aimed
at altering household expectations about one another’s behavior (e.g., fam-
ily planning campaigns run by women). This is a case where the commu-
nity “tips” from one mode of behavior to another, even though there has
been no underlying change in household attitudes (n*(0) has not changed)
to trigger the change in behavior.

In their aforementioned article Cleland and Wilson (1987: 9) argued
that the only plausible way to explain the recent onset of fertility transi-
tions among countries at widely different levels of economic development
was an ideational change, “a psychological shift from, inter alia, fatalism to
a sense of control of destiny, from passivity to the pursuit of achievement,
from a religious, tradition-bound, and parochial view of the world to a more
secular, rational, and cosmopolitan one.” The authors may be right that so-
cieties have undergone ideational changes, but they are wrong in thinking
that ideational change must be invoked to explain recent fertility transi-
tions. The tipping behavior I have just discussed is not a response to ide-
ational changes. This said, I know of no evidence that is able to discrimi-
nate between the two types of explanation.

In addition to being a response to external events, the tipping phe-
nomenon can occur because of changes in the peer group on whose behav-
ior households base their own behavior. This amounts to the function n*(n)
shifting slowly. Such shifts also may fall short of an ideational change. As I
indicate below, however, the process can precipitate a demographic transition.

One pathway by which n*(n) can shift arises from the fact that people
differ in their absorption of traditional practice. Inevitably there are those
who experiment, take risks, and refrain from joining the crowd. They sub-
sequently influence others. They are the tradition-breakers, often leading
the way. It has been observed that educated women are among the first to
make the move toward smaller families (see Farooq, Ekanem, and Ojelade
1987, for a commentary on West Africa). Members of the middle classes
can also be the trigger, becoming role models for others.

Possibly an even clearer pathway is the influence that newspapers, radio,
television, and now the Internet exert in transmitting information about other
lifestyles (Freedman 1995; Bongaarts and Watkins 1996; Iyer 2000). The ana-
lytical point here is that the media may be a vehicle through which a new form
of conformism increasingly becomes based on the behavior of a population
wider than the local community: the peer group widens.

Such pathways can give rise to demographic transitions, in that fertility
rates display little or no trend over extended periods, only to cascade down-
ward over a relatively short interval, giving rise to the classic logistic curve of
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diffusion processes. To illustrate this, consider Figure 3, which is based on
Figure 2. Begin with an isolated community. The curve ABCDE is the rep-
resentative household’s demand for children as a function of the
community’s total fertility rate, n*(n). As with Figure 2, there are three equi-
libria, 0, 0, and 1,, of which 0, and 7, are locally stable, and 1, is unstable.
We are to imagine that households have equilibrated at D, where the total
fertility rate is 1,. Imagine now that the community begins to have expo-
sure to the outside world. To grasp the point in the simplest possible way,
assume that the rate at which the community is exposed to outside influ-
ence (as measured, say, by the rate of increase in the number of television
sets in the community) is small and steady. It is natural to assume next
that, as outside influence increases, n*(n) shifts downward slowly. This
means that the equilibrium TFR declines slowly. In Figure 3 the curve
A’B’C’'D’E’ represents one such transitional demand schedule. The corre-
sponding equilibrium TFR is associated with D’. Since D’ is locally stable,

FIGURE 3 A model of demographic transition

B
E*
E”

D*

n*()
.
C
B
-
A
\ B *

A =

A*

N




PARTHA DASGUPTA 669

the assumption that the community equilibrates to D’ is correct. The underly-
ing hypothesis is that outside influence is a slow-moving variable and that the
community equilibrates quickly to changes in the extent of outside influence.

What would statistical demographers make of the process thus far?
They would record that the community’s TFR had declined in response to
increasing exposure to the outside world. But they would record that the
decline was slow. As time passes, the demand schedule in Figure 3 contin-
ues to shift downward slowly and the TFR declines slowly, until eventually
the schedule attains the position where there are only two equilibria: 1, *
and n,*. (The intermediate equilibrium point has vanished at this critical
juncture.) This stage is represented by the curve A*B*D*E*. Since the com-
munity will have equilibrated at D*, statistical demographers would observe
that there had so far been no dramatic decline in fertility.

But what happens when the curve shifts down slightly further, say to
become the curve A”B”E” in Figure 3? Now the schedule intersects the 45°
line only once, at the stable equilibrium B” (at a TER of i, **). But because
TFR had only recently been substantially above 1, **, households will dis-
play disequilibrium behavior for a while, as they “seek” n, **. Demographers
would record a substantial decline in TER to 0, **. Subsequent declines in
TFR (one such decline is depicted in the lowest curve in Figure 3) again
would be observed to be slow. Statisticians would record the period in which
TFR declined sharply as a “demographic transition.” In our model the tran-
sition would be an extended period of disequilibrium behavior. It is worth
noting that, in showing how fertility cascades can occur, I have assumed
household responses to changes in outside exposure to be nonlinear: the
shape of n*(1) has the nonlinearity built into it.*

In a pioneering article Adelman and Morris (1965) found “openness”
of a society to outside ideas to be a powerful stimulus to economic growth.
It is possible that the recent fertility reductions experienced in India and
Bangladesh (Table 3) were the result of the wider influence people have
been subjected to via the media or of attitudinal differences arising from
improvements in family planning programs. To be sure, fertility reductions
have differed widely across the Indian subcontinent (not much reduction
in Pakistan so far), but we should not seek a single explanation for so com-
plex a phenomenon as fertility transition.*!

Demographers have made few attempts to discover evidence of be-
havior that is guided in part by an attention to others. Two exceptions are
Easterlin, Pollak, and Wachter (1980) and Watkins (1990). The former stud-
ied intergenerational influence in a sample of families in the United States.
They reported a positive link between the number of children with whom
someone had been raised and the number of children they themselves had.

In her study of demographic change in Western Europe over the pe-
riod 1870-1960, Watkins (1990) showed that regional differences in fertil-
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ity and nuptiality within each country declined. In 1870, before the large-
scale declines in marital fertility had begun in most areas of Western Eu-
rope, demographic behavior differed greatly within countries: provinces (e.g.,
counties and cantons) differed considerably, even while differences within
provinces were low. There were thus spatial clumps within each country,
suggesting the importance of the influence of local communities on behav-
ior. By 1960 differences within each country were less than they had been
in 1870. Watkins explained this convergence in behavior in terms of in-
creases in the geographical reach national governments enjoyed over the
90 years in question. The growth of national languages could have been
the medium through which reproductive behavior spread.

One recent finding could also point to contagious behavior. Starting
in 1977 (when the TFR in Bangladesh exceeded 6), 70 “treatment” villages
were served by a massive program of birth control in Matlab Thana, Bang-
ladesh, while 79 “control” villages were offered no such special service. The
prevalence of contraceptive use in the treatment villages increased from 7
percent to 33 percent within 18 months, and then rose more gradually to a
level of 45 percent by 1985. The prevalence also increased in the control
villages, but only to 16 percent in 1985. Fertility rates in both sets of vil-
lages declined, but at different speeds, with the difference in fertility rates
reaching 1.5 births per woman, even though there had been no difference
to begin with (Hill 1992). If we assume that, although influence travels,
geographical proximity matters, we could explain why the control villages
followed the example of villages “under treatment,” but did not follow them
all the way. Contagion did not spread completely.*?

Interactions among institutions

Externalities are prevalent when market and nonmarket institutions coex-
ist. How and why might such externalities affect fertility behavior? A num-
ber of pathways suggest themselves (see also Dasgupta 1993, 1999).

Long-term relationships in rural communities of poor countries are
frequently sustained by social norms—for example, norms of reciprocity.
Social norms can be reliably observed only among people who expect to
encounter one another in recurring situations.* Consider a community of
“far-sighted” people who know one another and expect to interact with
one another for a long time. By far-sighted, I mean someone who applies a
low rate to discount future costs and benefits of alternative courses of ac-
tion. Assume that the parties in question are not individually mobile (al-
though they could be collectively mobile, as in the case of nomadic socie-
ties); otherwise the chance of future encounters with one another would
be low, and people would discount heavily the future benefits of the cur-
rent costs they incur for the purposes of cooperation.
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Simply stated, if people are far-sighted and are not individually mo-
bile, a credible threat by all that they would impose stiff sanctions on any-
one who broke the agreement would deter everyone from breaking it. But
the threat of sanctions would cease to have bite if opportunistic behavior
became personally more profitable. The latter would happen if formal mar-
kets develop nearby. As opportunities outside the village improve, people
with lesser ties (e.g., young men) are more likely to take advantage of them
and make a break with those customary obligations that are enshrined in
prevailing social norms. People with greater attachments would perceive
this and infer that the expected benefits from complying with agreements
are now lower. Norms of reciprocity would break down, making certain
groups of people (e.g., women, the old, and the very young) worse off. This
is a case where improved institutional performance elsewhere (e.g., growth
of markets in the economy at large) has an adverse effect on the function-
ing of a local, nonmarket institution: it is a reflection of an externality.

When established long-term relationships break down, people build
new ones to further their economic opportunities. Those who face particu-
larly stressful circumstances resort to draconian measures to build new eco-
nomic channels. Guyer (1994) has observed that in the face of deteriorat-
ing economic circumstances, some women in a Yoruba area of Nigeria have
borne children by several men so as to create immediate lateral links with
them. Polyandrous motherhood enables women to have access to more than
one resource network.

In his well-known work Cain (1981, 1983) showed that where capital
markets are nonexistent and public or community support for the elderly is
weak, children provide security in old age. The converse is that if commu-
nity-based support systems decline, children become more valuable. But
we have just noted that community-based support systems in rural areas
may degrade with the growth of markets in cities and towns. So there is a
curious causal chain here: growth of markets in towns and cities can lead to
an increase in fertility in poor villages, other things being the same. Earlier
we deduced an influence running in the opposite direction. There we noted
that growth of markets in towns and cities, by making children less reliable
as an investment for old age, can lead to a reduction in fertility. Only for-
mal modeling of the process would enable us to determine which influence
dominates under what conditions.

Household labor needs and the local commons

The poorest countries are in great part agriculture-based subsistence econo-
mies.* Much labor is needed even for simple tasks. Moreover, many house-
holds lack access to the sources of domestic energy available to households
in advanced industrial countries. Nor do they have water on tap. In semi-
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arid and arid regions water supply is often not even close at hand, nor is
fuelwood nearby when the forests recede. This means that the relative prices
of alternative sources of energy and water faced by poor rural households
are quite different from those faced by households elsewhere. In addition
to cultivating crops, caring for livestock, cooking food, and producing simple
marketable products, household members may have to spend several hours
a day fetching water and collecting fodder and wood. These complemen-
tary activities have to be undertaken on a daily basis if households are to
survive. Labor productivity is low because both capital and environmental
resources are scarce. From an early age, children in poor households in the
poorest countries mind their siblings and domestic animals, fetch water, and
collect fuelwood, dung (in the Indian subcontinent), and fodder. Mostly,
they do not go to school. Not only are educational facilities in the typical
rural school woefully inadequate, but parents need their children’s labor. Chil-
dren between ages 10 and 15 years have been routinely observed to work at
least as many hours as adult males (see, for example, Bledsoe 1994; Cleaver
and Schreiber 1994; Filmer and Pritchett 1996).

The need for many hands can lead to a destructive situation When
parents do not have to pay the full price of rearing their children, but in-
stead share such costs with their community. In recent years, social norms
that once regulated local resources have changed. Since time immemorial,
rural assets such as village ponds and water holes, threshing grounds, graz-
ing fields, swidden fallows, and local forests and woodlands have been owned
communally. As a proportion of total assets, the presence of such assets
ranges widely across ecological zones. In India the local commons are most
prominent in arid regions, mountain regions, and unirrigated areas; they
are least prominent in humid regions and river valleys (Agarwal and Narain
1989). There is a rationale for this, based on the human desire to reduce
risks. Community ownership and control enabled households in semi-arid
regions to pool their risks.* An almost immediate empirical corollary is that
income inequalities are less where common-property resources are more
prominent. Aggregate income is a different matter, though, and the arid
and mountain regions and unirrigated areas are the poorest. As would be
expected, dependence on common-property resources even within dry re-
gions declines with increasing wealth across households.

Jodha (1986, 1995), studying evidence from more than 80 villages in
21 dry districts in India, concluded that, among poor families, the propor-
tion of income based directly on their local commons is for the most part in
the range of 15-25 percent. A number of resources (such as fuelwood and
water, berries and nuts, medicinal herbs, resin and gum) are the responsi-
bility of women and children. In a study of 29 villages in southeastern Zim-
babwe, Cavendish (1998, 1999) arrived at even larger estimates: the pro-
portion of income based directly on the local commons is 35 percent, with
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the figure for the poorest quintile reaching 40 percent. Such evidence does
not of course prove that the local commons are well managed, but it sug-
gests that rural households have strong incentives to devise arrangements
whereby they would be well managed.

A number of investigators—among them Howe (1986); Wade (1988);
Chopra, Kadekodi, and Murty (1990); Ostrom (1990, 1992); and Baland
and Platteau (1995)—have shown that many communities have tradition-
ally protected their local commons from overexploitation by relying on so-
cial norms, by imposing fines for deviant behavior, and by other means. I
argued earlier that the very process of economic development, as exempli-
fied by urbanization and mobility, can erode traditional methods of control.
Social norms are endangered also by civil strife and by the usurpation of
resources by landowners or the state. For example, resource-allocation rules
practiced at the local level have frequently been overturned by central fiat.
A number of states in the Sahel imposed rules that in effect destroyed com-
munity management practices in the forests. Villages ceased to have au-
thority to enforce sanctions against those who violated locally instituted
rules of use. State authority turned the local commons into free-access re-
sources.* As social norms degrade, whatever the cause, parents pass some
of the costs of their children onto the community by overexploiting the
commons. This is another instance of a demographic free-rider problem.

The perception of an increase in the net benefits of having children
induces households to have too many. This is predicted by the standard
theory of the imperfectly managed commons (see the Appendix). It is also
true that when households are further impoverished owing to the erosion
of the commons, the net cost of children increases (of course, household
size continues to remain above the optimum from the collective point of
view). Loughran and Pritchett (1998), for example, have found in Nepal
that increasing environmental scarcity lowered the demand for children,
implying that the households in question perceived resource scarcity as rais-
ing the cost of children. Apparently, increasing firewood and water scarcity
in the villages in the sample did not have a strong enough effect on the
relative productivity of child labor to induce higher demand for children.
Environmental scarcity there acted as a check on population growth.

On the other hand, theoretical considerations suggest that, in certain cir-
cumstances, increased resource scarcity induces further population growth: as
the community’s natural resources are depleted, households find themselves
needing more “hands.” No doubt additional hands could be obtained if the
adults worked even harder, but in many cultures it would not do for the
men to gather fuelwood and fetch water for household use.*” No doubt,
too, additional hands could be obtained if children at school were with-
drawn and put to work. But, as we have seen, mostly the children do not
go to school anyway. In short, when all other sources of additional labor
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become too costly, more children are produced, thus further damaging the
local resource base and, in turn, providing the household with an incentive
to enlarge yet more. This does not necessarily mean that the fertility rate
will increase. If the infant mortality rate were to decline, there would be no
need for more births in order for a household to acquire more hands. How-
ever, along this pathway poverty, household size, and environmental deg-
radation would reinforce one another in an escalating spiral. By the time
some countervailing set of factors diminished the benefits of having further
children and, thereby, stopped the spiral, many lives could have suffered
by a worsening of poverty. In the Appendix I provide a simple model to
illustrate such possibilities.

Cleaver and Schreiber (1994) have provided rough, aggregative evi-
dence of a positive link between population increase and environmental
degradation in the context of rural sub-Saharan Africa; Batliwala and Reddy
(1994) for villages in Karnataka, India; and Heyser (1996) for Malaysia. In
a statistical analysis of data from villages in the Sindh region in Pakistan,
Filmer and Pritchett (1996) tentatively reported a positive link between fer-
tility and deterioration of the local natural-resource base. The macroeco-
nomic statistics in Table 4 are not at variance with this possibility either.

None of these investigations quite captures what the theory I am sketch-
ing here tells us to study, namely, the link between desired household size
and the state of the local natural-resource base. But they come close enough;
limitations in existing data prevent investigators from getting closer to the
theory.*® In any event, these studies cannot reveal causal connections, but,
excepting the study by Loughran and Pritchett (1998), they are consistent
with the idea of a positive-feedback mechanism such as I have described.
Over time, the spiral would be expected to have political effects, as mani-
fested by battles for scarce resources, for example among competing ethnic
groups (Durham 1979; Homer-Dixon, Boutwell, and Rathjens 1993; Homer-
Dixon 1994). This last connection deserves greater investigation than it has
elicited so far.*

To be sure, families with greater access to resources would be in a po-
sition to limit their size and propel themselves into still higher income lev-
els. Admittedly, too, people from the poorest backgrounds have been known
to improve their circumstances. Nevertheless, there are forces at work that
pull households away from one another in terms of their living standards.
Such forces enable extreme poverty to persist despite the growth in wellbe-
ing for the rest of society.

Institutional reforms and policies

If in earlier days social scientists looked for policies to shape social outcomes
for the better, their focus today is more on the character of institutions within
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which people make decisions. But if policies that read well often come to
naught in dysfunctional institutions, the study of institutions on their own
is not sufficient: good policies cannot be plucked from air. There is mutual
influence here, and the task of the social scientist is to study it.

Demographers, like economists, seek good news. There is a danger that
the recent onset of demographic transitions in parts of the Indian subconti-
nent and signs of an onset in some of the urban regions of sub-Saharan
Africa will make demographers complacent. A distinguished student of de-
mography remarked to me recently that, in view of the many signs of de-
mographic transitions everywhere, the “population problem” is now over.

But it is not over. The ultimate size of the world’s population once the
transitions have occurred will matter greatly. There is likely to be a world
of difference between a global population of 11 billion and one of 5 billion,
even if we ignored differences in their spatial distributions that would in-
evitably be implied (Cohen 1995). In this connection, it is worth stressing
that some of the externalities I have identified in this article operate mainly
in time, while others operate mainly through time (economists refer to them,
respectively, as “static” and “dynamic” externalities). So even if world population
were to stabilize, there would remain externalities whose presence calls for
public policies.

In this article I have identified a number of institutional failures that
are allied to pronatalist reproductive externalities. I have done this by try-
ing to connect demographic and environmental perspectives. The perspec-
tive that emerges tells us that the most potent avenue for reducing the popu-
lation problem in various parts of the world involves the simultaneous
deployment of a number of policies, not a single panacea, and that the rela-
tive importance of the several prongs depends on the community in ques-
tion. Thus, while family planning services (especially when allied to public
health services) and measures that empower women (through both educa-
tion and improved employment opportunities) are certainly desirable, other
policies also commend themselves, such as the provision of infrastructural
goods (e.g., cheap sources of household fuel and potable water), changes to
property rights (e.g., the rules of inheritance), means of communication
with the outside world (e.g., roads, telephones, radios, television, newspa-
pers, and the Internet), and measures that directly increase the economic
security of the poor. A number of these policies might well not have come
to mind had we studied demographic problems in isolation.

In any event, the aim should not be to force people to change their
reproductive behavior. Rather, it should be to identify policies and encour-
age such institutional changes as would “internalize” the externalities I have
uncovered here. Recent declines in fertility rates in the Indian subconti-
nent and in parts of sub-Saharan Africa suggest that outside influence, via
the media, may have been powerful. Observing lifestyles elsewhere can no
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doubt be unsettling to many, but it can also give people ideas that are salu-
tary. To the extent that reproductive behavior is based on conformism, mod-
ern communication channels, by linking the village to the outside world,
have a powerful effect. But the media are likely to be hampered in arbitrary
ways except in politically open societies. I have shown elsewhere (Dasgupta
1990; Dasgupta and Weale 1992) that in poor countries political and civil
liberties are congruent with improvements in other aspects of life, such as
income per head, life expectancy at birth, and infant survival. Subsequently,
Przeworski and Limongi (1995) have shown that these liberties are nega-
tively correlated with fertility rates. We therefore have several reasons for
thinking that political and civil liberties have instrumental value, even in
poor countries; they are not merely desirable ends. But each of the pre-
scriptions offered by the new perspective presented here is desirable in it-
self and commends itself even when we do not have fertility rates of poor
countries in mind. To me this is a most agreeable fact.

Admittedly, in all this I have looked at matters wholly from the per-
spective of parents. This is limiting.>® But developing the welfare economics
of population policies has proved to be extremely difficult.’! Our ethical in-
tuition at best extends to actual and future people; we do not yet possess a
good moral vocabulary for including potential people in the calculus. I have
tried to argue in this article that there is much we can establish even if we
left aside such conceptual difficulties. Population policy involves a good deal
more than making family planning services available to the rural poor. It
also involves more than a recognition that poverty is the root cause of high
fertility rates. The problem is deeper, but as I have tried to show, it is pos-
sible to subject it to analysis.

Appendix: The village commons and household size

The observation that increases in population size bring in their wake additional
pressures on the local natural-resource base is, no doubt, a banality. So, in what
follows I study the reverse influence: the effect of a deterioration of the local natural-
resource base on desired household size.

Iargued above that villagers’ free-riding on the commons can impoverish house-
holds in such a way as to create an additional need for household labor. Such a
need would translate itself into a demand for more surviving children if having
more surviving children were the cheapest means of obtaining that additional la-
bor. Of course, this is only one possibility; another is that the receding commons
impoverishes households in such a way that, at the margin, children become too
costly, with the result that the number of surviving children declines. In this Ap-
pendix I offer a formal account of both possibilities. The model outlined enables
us to identify parametric conditions under which the various outcomes would be
expected to occur. I then compare the noncooperative village to a cooperative one.
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The model is timeless. Adjustments over time can then be analyzed in terms of
comparative statics.

The single household

I consider an agriculture-based village economy consisting of N identical house-
holds. N is taken to be sufficiently large that the representative household’s size
does not affect the economy. The model is deterministic. Household size is as-
sumed to be a continuous variable, which is a way of acknowledging that realized
household size is not a deterministic function of the size the household sets for
itself as a target.

Let n be the size of a household. Members contribute to production, but they
also consume from household earnings. I aggregate inputs and outputs and as-
sume that household production possibilities are such that net income per house-
hold member, y(n), has the quadratic form,

y(n)=—o+ fn—yn®, where , B,y >0, and §° > 4ay. (1)

The quadratic form enables us to capture certain crucial features of a subsistence
economy in a simple way, thereby permitting us to draw conclusions easily. For
example, equation (1) presumes fixed costs in running a household, which is alto-
gether realistic: in order to survive, a household must complete so many chores
on a daily basis (cleaning, farming, animal care, fetching water and collecting fuel-
wood, cooking raw ingredients, and so forth) that single-member households are
not feasible. Equation (1) also presumes that when the household is large, the
costs of adding new members begin to overtake the additional income that is gen-
erated. This too is clearly correct.>?
It follows from equation (1) that y(n) = 0 at

2=[/3—\/(B2 —40!7)}/27 (2a)

and

=] B (57— ar) | for. (2b)

nis the “fixed cost” of maintaining a household, while nn could be interpreted to be
the environment’s “carrying capacity.” I assume that the household “chooses” its
size so as to maximize net income per head. Let n* denote the value of n at which
y(n) attains its maximum and let y* denote the maximum. Then

n* = fB/2y (3a)

and
y*=—a+ B /ay. (3b)

y(n) is depicted as the curve ABC in Figure A-1, where Bis the point (8/2y, —a + 5 /4y).
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FIGURE A-1 Household income per head, y(n), as a function of
household size, (n)
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Imagine now that the household faces an increase in resource scarcity. We are
to interpret this in terms of receding forests and vanishing water holes. The index
of resource scarcity could then be the average distance from the village to the
resource base. So, an increase in resource scarcity would mean, among other things,
an increase in n.

But it would typically mean more. For example, equations (2a,b) tell us that
the household would face an increase in resource scarcity if o, y, and o/y were to
increase and B were to decline in such a way that n declines. Note too that in this
case, both n* and y* would decline (equations (3a,b)). The resulting y(n) is de-
picted as the curve A’B’C’ in Figure A-1. In short, the increase in resource scarcity
shifts the curve ABC to A’B'C".

Consider instead the case where each of a, B, and yincreases, but in such ways
that n and n* increase, while n and y* decline. This is the kind of situation in
which a household finds that its best strategy against local resource degradation is
to increase its size even while finding itself poorer. The resulting y(n) is depicted
as the curve A"B”C” in Figure A-1. In short, the increase in resource scarcity shifts
the curve ABC to A’B”C”. This sort of case was noted originally in Dasgupta and
Miler (1991) and Nerlove (1991).

Social equilibrium

I now construct an equilibrium of the village economy. The state of the local natu-
ral-resource base is taken to be a function of the village population, which I write
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as M. So I assume that o, B, and y in equation (1) are functions of M. Write o =
o(M), B =B(M), and y=7(M). A symmetrical equilibrium of the village economy
is characterized by M* = Nn*. That is, n* and y* are the solutions of

n* = B(Nn*)/2y (Nn*) (4a)

and
¥ = —a(Nn*) + [ BN [ay (). (4b)

I assume that a solution exists and that n* > 1.

The optimum village
Consider next an optimizing village community.*® It chooses n so as to maximize
y(n) = —(Nn) + B(Nnyn — y(Nn)n?. (5)
Let fi be the optimum household size. Then 11 is the solution of
[B(Nn) - 2ny(Nn)| - N[o/(Nn) — nf'(Nn) + n*y"(Nm)] = 0. (6)
A comparison of equations (4a) and (6) tells us that i < n* if
—o(Nn*)+n*[ B(Nn*)— n*y'(Nn*)] < 0. (7)
That is, if equation (7) holds, the village is overpopulated in social equilibrium. An
alternative way of thinking about the matter is to say that an institutional reform

which reduces the “freedom of access” to the commons would lower fertility.
Now equation (7) certainly holds if

o’,y>0and f'<0atn=n*. (8)
But it holds also if
(x’,B’, ,y' > O,
and
[—a’+(ﬁﬂ’/2"y)—ﬁzy'/4y2]<0 atm=n*, (9)

The effect of increased resource scarcity

Let us study the implications for equilibrium household size and the standard of
living consequent upon small exogenous shifts in the functions a(M), B(M), and
Y(M). We assume that, prior to these shifts, the inequality depicted in equation (7)
holds. The perturbations are taken to be sufficiently small so that equation (7)
continues to hold in the new equilibrium.
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Consider first the case where the perturbation consists of small upward shifts
in o(M) and y(M) and a small downward shift in B(M). Notice that if equation (8)
holds, both n* and y* would be marginally smaller as a consequence of the pertur-
bation. This is the case we would expect intuitively: a small increase in resource
scarcity results in poorer but smaller households.

Now consider the case where equation (9) holds. Suppose the perturbation
consists of small upward shifts in each of the functions (M), B(M), and y(M). We
can set the relative magnitudes of the shifts such that the small increase in re-
source scarcity results in poorer but larger households—that is, y* declines mar-
ginally but n* increases marginally. This is the timeless counterpart of the positive
feedback mechanism between population size, poverty, and degradation of the
natural-resource base that was discussed in the text. Such a feedback, while by no
means an inevitable fact of rural life, is a possibility. In this article I have argued
that evidence of the experiences of sub-Saharan Africa and the northern Indian

subcontinent in recent decades is not inconsistent with it.

Notes

This article synthesizes a class of ideas I have
developed in Dasgupta (1992, 1993, 1995,
2000). While preparing the article I benefited
greatly from discussions with Kenneth Arrow,
Robert Cassen, Sriya Iyer, and Karl-Goran
Mailer.

1 See, for example, Cassen (1978), Dyson
and Moore (1983), World Bank (1984), Bird-
sall (1988), Robey, Rutstein, and Morris (1993),
Sen (1994), and Bardhan (1996).

2 See, for example, Boserup (1981),
Simon (1989), and Bauer (2000).

3 The I=PAT equation of Ehrlich and
Holdren (1971), in which Impact on the envi-
ronment is a function of Population, Affluence,
and Technology, is used by many to express
this concern.

4 The modern classicis Becker (1981).

5 Jones (1998) contains a review of con-
temporary growth models.

6 Daily (1997) is a collection of essays on
the character of ecosystem services. See also
Arrow et al. (1995) and Dasgupta, Levin, and
Lubchenco (2000), both of which discuss the
implications of the fact that destruction of eco-
systems is frequently irreversible.

7 For first-hand accounts of daily life un-
der the stresses of resource scarcity, see Agar-
wal (1986, 1989) and Narayan (2000). For at-
tempts to develop the economics of such

conditions, see Dasgupta (1982, 1993, 1995,
1996, 1997a, 1998a, 2000).

8 One of the rare exceptions is Bardhan
and Udry (1999).

9 The early works are cited in Becker
(1981). Hotz, Klerman, and Willis (1997) sur-
vey the field by studying fertility decisions in
developed countries. Schultz (1997) makes
thorough use of the new household econom-
ics for studying the demand for children in
poor countries.

10 Surveying the field, Schultz (1988:
417-418) wrote: “Consequences of individual
fertility decisions that bear on persons outside
of the family have proved difficult to quantify,
as in many cases where social external
diseconomies are thought to be important....
The next step is to apply...microeconomic
models [of household behavior] to understand
aggregate developments in a general equilib-
rium framework. But progress in this field has
been slow.”

11 Kelley (1988) contains a review of the
findings. See also the survey of empirical
growth economics by Temple (1999), who
adopts a skeptical view regarding the deleteri-
ous consequences of population growth in
poor countries.

12 The total fertility rate (TFR) is the num-
ber of live births a woman would expect to



PARTHA DASGUPTA

have if she were to live through her childbear-
ing years and to bear children at each age in
accordance with the prevailing age-specific fer-
tility rates. If the TER were 2.1 or thereabouts,
population in the long run would stabilize.

13 Schultz (1997) confirms this effect for
a pooled set of cross-country data.

14 For a fuller discussion see Daily et al.
(1998).

15 Wealth per head is the correct index
only if production processes are subject to con-
stant returns to scale. If they are not, the state-
ment in the text needs to be modified (see
Dasgupta and Maler 2000). I am ignoring such
refinements here. For many years environ-
mental and resource economists argued that
GNP should be replaced by net national prod-
uct (NNP) as a measure of social wellbeing so
as to accommodate environmental concerns.
This argument was wrong: NNP is not an ad-
equate welfare measure; wealth is.

16 See also World Bank (1998). Sera-
geldin (1995) reported on the World Bank'’s
research program on sustainable development.

17 Dréze and Murthi (2000) have found
no effect of income on fertility in a pooled set
of district-level data from India.

18 In this respect, the literature I am al-
luding to resembles much contemporary eco-
nomic theory.

19 Brock and Durlauf (1999) and Levin
(1999) offer useful accounts of that structure
in a technical and nontechnical manner, re-
spectively.

20 Myrdal (1944) called such forms of
feedback “cumulative causation.”

21 Lutz and Scherbov (1990) offer a
thoughtful review of why and how.

22 See Cleland (1996) for a demonstra-
tion of this.

23 To illustrate, with a random but rep-
resentative example, I quote from a letter to
the Guardian newspaper written by Anthony
Young of Norwich, UK, on 24 April 2000. Trac-
ing the prevailing famine in Ethiopia to over-
population relative to Ethiopia’s resource base,
he writes: “There is an ethically acceptable set
of measures for reducing rates of population
growth: improvement in the education and
status of women, coupled with making family
planning services available to all.”
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24 Above low levels of education and con-
traceptive use, however, women'’s education
and family planning outreach activities appear
to be substitutes.

25 Subsequent to Cochrane’s work, stud-
ies have found a positive association between
maternal education and the wellbeing of chil-
dren, the latter measured in terms of such in-
dicators as household consumption of nutri-
ents, birth spacing, the use of contraceptives,
infant and child survival rates, and children’s
height (see Dasgupta 1993: ch. 12, for refer-
ences). As an indication of orders of magni-
tude, the infant mortality rate in households
in Thailand where the mother had no educa-
tion was found to be 122 per 1,000 live births,
compared with rates of 39 and 19 per 1,000,
respectively, for women with primary and sec-
ondary education; see World Bank (1991).
However, a common weakness of many such
empirical studies is their “bivariate” nature.

In pooled cross-section data for poor coun-
tries in the 1970s and 1980s, Schultz (1997)
has found that the total fertility rate is nega-
tively related to women’s and men’s educa-
tion (the latter’s effect being smaller), as well
as to urbanization and agricultural employ-
ment; and positively related to unearned in-
come and child mortality. This is what the new
household economics would lead one to expect.

26 In their careful analysis of district-level
data in India from the 1981 and 1991 censuses,
Dreze and Murthi (2000) have come the clos-
est to claiming that a causal link exists between
women’s education and fertility. But their
study was not designed to test the kind of theo-
retical reasoning I am pursuing here.

27 Hess (1988) has conducted time-series
analysis that attests to a positive association be-
tween primary education and fertility in parts
of sub-Saharan Africa.

28 Anthropologists have argued, however,
that in parts of western sub-Saharan Africa
prolonged breastfeeding is not a birth control
measure, but a means of reducing infant mor-
tality: traditionally, animal milk has been
scarce in the region.

29 I am grateful to John Bongaarts for
helpful conversations on this matter.

30 Chen, Hugqg, and D’Souza (1981) is a
pioneering quantitative study on the behav-
ioral antecedents of higher female than male
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mortality from infancy through the childbear-
ing ages in rural Bangladesh. See Dasgupta
(1993) for further references. It should be
noted that stopping rules governing fertility
behavior based on sex preference provide a dif-
ferent type of information regarding such pref-
erence than do sex ratios within a population.
To see this, suppose that in a society where
sons are preferred, parents continue to have
children until a son is born, at which point they
cease having children. Assume that at each try
there is a 50 percent chance of a son being con-
ceived. Now imagine a large population of par-
ents, all starting from scratch. In the first round
50 percent of the parents will have sons and
50 percent will have daughters. The first group
will now stop and the second group will try
again. Of this second group, 50 percent will
have sons and 50 percent will have daughters.
The first subgroup will now stop and the sec-
ond will have another try. But at each round
the number of boys born equals the number
of girls. The sex ratio is 1.

The argument also implies that population
remains constant. To confirm this, note that
because each couple has exactly one son,
couples on average have one son. But because
the sex ratio is 1, couples on average have one
daughter also. Therefore, the average couple
has two children. This means that in equilib-
rium the size of the population is constant.

31 Writing about West Africa, Fortes
(1978: 125-126) says “a person does not feel
he has fulfilled his destiny until he or she not
only becomes a parent but has grandchil-
dren.... [Parenthood] is also a fulfillment of
fundamental kinship, religious and political
obligations, and represents a commitment by
parents to transmit the cultural heritage of the
community.... Ancestry, as juridically rather
than biologically defined, is the primary
criterion...for the allocation of economic, po-
litical, and religious status.” See also Goody
(1976). Cochrane and Farid (1989) remark
that both the urban and rural and the edu-
cated and uneducated in sub-Saharan Africa
have more, and want more, children than do
their counterparts in other regions. Thus, even
younger women there expressed a desire for
an average of 2.6 more children than women
in the Middle East, 2.8 more than women in
North Africa, and 3.6 to 3.7 more than women
in Latin America and Asia.
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32 Between 1965 and 1987 the infant
mortality rate in a number of the poorest coun-
tries in sub-Saharan Africa declined from about
200 per 1,000 live births to somewhere on the
order of 150 per 1,000 live births (World Bank
1989).

33 Sundstrom and David (1988) apply this
reasoning to parents in the United States prior
to its Civil War.

34 This hypothesis could be tested by com-
paring the age structure of households that fos-
ter out with those that foster in.

35 To see that there is no distortion if the
share of benefits and costs was the same, sup-
pose c is the cost of rearing a child and N is
the number of couples within a kinship. For
simplicity, assume that each child makes avail-
able y units of output to the entire kinship,
which is then shared equally among all
couples. Suppose also that the cost of rearing
each child is shared equally by all couples. Let
n* be the number of children each couple other
than the one under study chooses to have. (I
presently endogenize this.) If n were the num-
ber of children this couple produces, it would
incur the resource cost C=[nc+(N-1)n*c]/N,
and eventually the couple would receive an
income from the next generation equaling
Y=[ny+(N-1)n*y]/N. Denote the couple’s ag-
gregate utility function by the form U(Y)-K(C),
where both U(.) and K{(.) are increasing and
strictly concave functions. Letting n be a con-
tinuous variable for simplicity, it is easy to con-
firm that the couple in question will choose
the value of n at which yU’(Y)=cK’(C). The
choice sustains a social equilibrium when
n=n*. It is easy to check that this is also the
condition that is met in a society where there
is no reproductive free-riding. It is a simple
matter to confirm that free-riding occurs if the
couple’s share of the benefits from having chil-
dren exceeds their share of the costs.

36 Among the prominent Nayyars of the
southern state of Kerala, descent is matrilin-
eal. Kerala is noteworthy today for being
among the poorer Indian states even while at-
taining a TFR below 2.

37 n*istaken to be a continuous variable
as a way of acknowledging that realized house-
hold size is not a deterministic function of the
size the household sets as a target for itself.
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38 Because households are identical in this
stylized model, by a socially optimal state I
mean a Pareto optimum.

39 In game theory Figure 2 is called a co-
ordination game.

40 Formally, the above is a model of de-
mographic transitions viewed as “relaxation
phenomena.” The mathematical structure I
have invoked is similar to one that has recently
been used by oceanographers and ecologists in
their exploration of tipping phenomena in
ocean circulation and lake turbidity, respec-
tively. See Rahmstorf (1995) and Scheffer
(1997).

41 In this connection, the Indian state of
Andhra Pradesh offers an interesting example.
Female illiteracy there is a high 55 percent, but
some 75 percent of the population has access
to radio or television. The fertility rate is now
2.3.

42 I am grateful to Lincoln Chen for a
helpful 1996 correspondence on this point.

43 This is the setting studied in the theory
of repeated games. See Fudenberg and Tirole
(1991).

44 1 am thinking of countries in sub-Sa-
haran Africa and the Indian subcontinent. In
those countries the agricultural labor force as
a proportion of the total labor force is on the
order of 60-70 percent, and the share of agri-
cultural-value added in GNP is on the order of
25-30 percent.

45 In his work on south Indian villages,
Seabright (1997) has shown that producers’
cooperatives, unconnected with the manage-
ment of local commons, are also more preva-
lent in the drier districts.
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46 See Thomson, Feeny, and Oakerson
(1986) and Baland and Platteau (1996).

47 Filmer and Pritchett (1996) summarize
empirical findings on children’s time allocation
to household activities in rural areas of poor
countries.

48 However, Deon Filmer has informed
me that his colleagues at the World Bank have
found in a sample of Nepalese villages a posi-
tive relationship between (primary) school at-
tendance and the availability of local natural
resources.

49 Crook (1996) questions the poverty—
population link. But because he treats popu-
lation density and land productivity as exog-
enous variables, his is not quite a test of the
thesis.

50 Enke (1966) is a notable exploration
of the value of prevented births when the
worth of additional lives is judged to be based
entirely on their effect on the current genera-
tion. As a simplification, Enke took the value
of a prevented birth to be the discounted sum
of the differences between an additional
person’s consumption and output over the
person’s lifetime.

51 I have addressed some of the difficul-
ties elsewhere (Dasgupta 1998b).

52 The analysis that follows can be devel-
oped more generally, without recourse to the
quadratic function.

53 I avoid rigor here and assume (with-
out justification) that the optimum is symmet-
ric in households.
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