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A revolution in reproductive behavior Saharan African countries with severe 
has swept the globe since the 1960s. AIDS epidemics. As more people live 
In the developing countries of Asia, longer, there will be more people alive. 

Africa, and Latin America, contraceptive The final and most important factor is 
use, once rare, is now widespread and the what demographers call "population mo- 
average number of births per woman has 
fallen by half, from the traditional six or 
more to closer to three today. In the indus- 
trialized world, fertility has already 
dropped below two children per woman. 
This unprecedented development has led 
the United Nations (UN) to revise down- 
ward its latest forecast of world popula- 
tion. As a result, some fear a "population 
implosion" or claim that the world popula- 
tion explosion is over (I). 

However, instead of being near the end 
of an explosion at today's population of 
5.9 billion, we are in fact just past its mid- 
point, according to the newly revised UN 
projection (2). After a record-breaking in- 
crease of 2 billion people over the past 25 
years, an increase of another 2 billion is 
projected to occur over the next 25 years 
and a further expansion to 10.4 billion is 
expected by 2100. Nearly all of this 
growth will occur in the developing coun- 
tries, in which four-fifths of the world's 
population lives. Despite the plummeting 
fertility rates, large increases in the popu- 
lations of Africa, Asia, and Latin America 
are expected. 

These population increases are expect- 
ed for three reasons. First, the average de- 
cline from six to three births per woman 
(bpw) still leaves fertility about 50% 
above the two-child rate needed to bring 
about population stabilization. With more 
than two surviving children per woman, 
every generation is larger than the preced- 
ing one, and as long as that is the case, 
population expansion continues. 

Second, declines in mortality-histori- 
cally the main cause of population 
growth-will almost certainly continue. 
Higher standards of living, better nutrition, 
expanded health services, and greater in- 
vestments in public health measures have 
increased life expectancy by 50% since 
1950, and a further rise is likely. The un- 
happy exceptions will be mostly in sub- 
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mentum." This term refersto-the tendency 
of a population to keep growing even if 
fertility could immediately be brought to 
the replacement level of 2.1 bpw, with 
constant mortality and zero migration. The 
reason for this growth is a young popula- 
tion age structure, which includes the his- 
torically largest generation of women 
about to enter the childbearing years. 
These women will produce more than 
enough births to maintain population 

growth for decades, even if they each have 
only two children. Further large increases 
in the population of the developing world 
are therefore virtually certain. 

Europe, North America, and Japan 
face a quite different demographic future. 
In these countries, the key concerns are 
aging and potential population decline, 
because measured fertility has remained 
below the replacement level since the 
mid- 1970s. Although populations in most 
developed countries are still growing to- 
day because of population momentum, 
rising life expectancy, or immigration, re- 
ductions in population numbers are likely 
if fertility remains below replacement 
levels. The UN expects this decline to be- 
gin in Europe in 2000 and in Japan in 
2005, whereas the populations of the 
United States, Australia, and New Zea- 
land are expected to grow until at least 
2050. For the developed world as a whole, 

gations to retirees. 
All UN projections are based on as- 

sumptions about future trends in fertility, 
mortality, and migration. The most cru- 
cial of these assumptions is that over the 
next few decades, fertility will move (up 
or down) in both developed and develop- 
ing countries to the replacement level of 
2.1 bpw and will remain at that level after 
2050. This simple assumption ensures ze- 
ro population growth in the long run. Un- 
fortunately, future population trajectories 
are highly sensitive to small deviations 
from replacement. For example, if future 
fertility were to level off just half a birth 
above replacement, world population in 
2100 would reach 17.5 billion instead of 
10.4 billion; conversely, fertility at half a 
birth below replaceient would lead to 
population decline in the second half of 
the next century to 5.6 billion in 2100 
(3). This sensitivity increases the uncer- 
tainty of long-range projections, but it is 
good news for policy-makers: Even mod- 
est efforts to change fertility can have a 
substantial impact on future population 
size. 

The UN's replacement assumption has 
become increasingly controversial, howev- 
er, because fertility has dropped below 2.1 
bpw (sometimes by a substantial margin) 
in virtually every industrialized country. 
Europe's fertility now stands at 1.5 bpw. 
Similarly, rapidly developing southeast 
Asian countries have experienced steep 
declines in birth rates since 1960, leaving 
fertility today at 1.7 in South Korea and at 
1.3 in Hong Kong (see figure at left) A re- 
view of this evidence led an Expert Group 
Meeting, convened by the UN in Novem- 
ber 1997, to accept a proposal that the UN 
abandon the replacement assumption, at 
least for countries that are now below re- 
placement (4). This change, which will be 
implemented in the forthcoming 1998 pro- 
jections, should lead to a downward revi- 
sion of projections in a number of coun- 
tries. The effects on future world popula- 
tion totals are likely to be fairly small, be- 
cause the adjustments are modest and they 
do not apply to the large majority of devel- 
oping countries. 

These adjustments are clearly warrant- 
ed, but the issue may remain controver- 
sial, because in many cases the new fu- 
ture fertility assumptions exceed the cur- 
rent level of fertility. This implies that 
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fertility is assumed to rise between 2000 These distortions can reach as high as 0.4 little useful experience to draw on in as- 
and 2050 in many industrialized coun- births per woman, but they are temporary sessing the potential effectiveness of vari- 
tries. The UN does not provide a detailed because they exist only while the age at ous options. In the rare instances where 
justification for this projected fertility childbearing is rising (6). Once women new measures to raise fertility were suc- 
trajectory, but there are good reasons to stop deferring births, the distortion disap- cessfully implemented (such as in Swe- 
believe that it is reasonable. A key factor pears and the very low fertility rates ob- den in the late 1980s), it is difficult to 

putting upward pressure on fertility is 
that the average desired family size is 
close to two children, according to sur- 
veys in Europe and the United States 
(typically, couples want one boy and one 
girl). This finding implies a puzzling dis- 
crepancy between expressed preferences 
and the observed rate of childbearing. 
This difference in a number of European 
countries is around 0.5 births per woman 
(see figure above). It is of course possible 
that fertility preferences will decline in 
the future, but they have changed little 
since the 1970s and they could well re- 
main close to current levels. 

Why do fertility preferences exceed 
measured fertility in most low-fertility so- 
cieties today? One of the most important 
causes of this discrepancy is the fact that 
the most widely reported measure of annu- 
al fertility (the so-called total fertility rate) 
often does not accurately reflect the actual 
childbearing experiences of women. For 
example, in France, women who have 
reached the end of their childbearing years 
report having 2.1 births on average, which 
is close to their preferred number, but the 
annual total fertility rate has been well be- 
low replacement since the mid-1970s (5). 
Similar discrepancies exist in many other 
developed countries. The downward dis- 
tortion in the total fertilitv rate is caused 
by women's decisions to postpone child- 
bearing, which has led to a rise of several 
years in the mean age at childbearing since 
1970. These delays are temporarily con- 
tributing to today's baby bust, just as 
younger-childbearing ages in thi 1950s 
temporarily contributed to a baby boom. 

served in the developed world 
should rise closer to the two chil- 
dren most couples want. This has 
already happened in the United 
States, where fertility rose from 
1.77 to 2.08 births per woman 
between 1975 and 1990 as birth 
deferment stopped. It is there- 
fore plausible to assume that fer- 
tility in Europe will not decline 
further and might even turn up- 
ward soon. However, it is 
unlikely that fertility will 
rise all the way to the re- 
placement level even in 
countries where couples 
continue to want two chil- 
dren, because various con- 
straints (such as divorce, the 
desire to remain employed, 

the rising costs of children, and in- 
voluntary childlessness) prevent 
some couples from reaching their de- 
sired family size. The most plausible 
outcome is the pattern now assumed 
by the UN: a modest rise in fertility 

disentangle the roles of the specific com- 
ponents in a package of measures. The re- 
luctance of most governments to pursue 
explicit pronatalist policies is due to a 
range of factors. These include the awk- 
wardness of promoting domestic prona- 
talism while subsidizing fertility reduc- 
tion in the developing world and a reluc- 
tance on the part of governments to inter- 
fere in the personal matter of reproduc- 
tive choice. In addition, implementation 
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to a level somewhat below replace- 
ment. If this happens, large popula- 
tion declines will be unlikely. 

The policy implications of current 
trends in reproductive behavior differ 
sharply between regions. In the already 
crowded developing world, the addition of 
several billion more people will hamper 
ongoing efforts to reduce poverty and 
achieve sustainable development. Concern 
over these adverse consequences has pro- 
vided the principal rationale for past in- 
vestments in voluntary family planning 

of effective intervention is expensive, and 
there is a lack of a feeling of urgency 
about the problem, especially considering 
the benefits to the global environment of 
fewer rich consumers of natural re- 
sources. It is quite possible, however, that 
the population declines expected to be- 
come more widespread after 2000 in the 
developed world will lead to greater con- 

and reproductive health programs that help cern about their negative consequences 
couples avoid unwanted childbearing. This and hence to more vigorous action. 
vital effort should be strengthened and ex- 
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