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POPULATION: PAST GROWTH AND FUTURE CONTROL

by Thomas T. Poleman’

It is no coincidence that the American Declaration of Independence and Adam Smith’s The Wealth of
Nations, two of history’s most liberating documents, were both published in 1776. The latter part of the 18th
century was a time of great dynamism and change. The Industrial Revolution was sweeping Great Britain and
the Continent, and political unrest was beginning. It was also a time of great intellectual ferment, as
philosophers sought to explain and justify what was happening. Their works were much read and discussed, and
the social condition to which it would all lead was much debated.

Robert Malthus’ father, a friend of Jean-Jacques Rousseau and David Hume, was fond of such
discussions and optimistic about mankind’s future, and it has been suggested that the son’s famous essay was in
part an exercise in filial rebellion (Durant 1975:400). Published anonymously in 1798, the full title of the first
edition was An Essay on the Principle of Population, as It Affects the Future Improvement of Society, with Remarks
on the Speculations of Mr. Godwin, M. Condorcet, and Other Writers (Malthus 1798). William Godwin, now
forgotten, was the most influential English philosopher of the day; a utopian anarchist, he looked forward to a
future age of perfect equality and happiness. The Marquis de Condorcet’s Prospectus advanced similar hopes
for mankind’s march to perfectibility (Durant 1967:894-97; Keynes 1933:116).

Not so, said Malthus: the dream of infinite social happiness would always be frustrated because
population growth would everywhere tend to outpace expansion of the means of sustenance. After apologizing
to the two authors whose optimism he challenged, he wrote (1798:11-16):

I think I may fairly make two postulata.

First, That food is necessary to the existence of man.

Second, That the passion between the sexes is necessary, and will remain nearly in its
present state . . .

Assuming then, my postulata as granted, I say, that the power of population is
indefinitely greater than the power in the earth to produce subsistence for man.

Population, when unchecked, increases in a geometrical ratio. Subsistence increases
only in an arithmetical ratio. A slight acquaintance with numbers will shew the immensity of
the first power as compared with the second.

By that law of our nature which makes food necessary to the life of man, the effects
of these two unequal powers must be kept equal.

This implies a strong and constantly operating check on population from the difficulty
of subsistence . . . . The race of plants, and the race of animals shrink under this great
restrictive law. And the race of man cannot, by any efforts of reason, escape from it. Among
plants and animals its effects are waste of seed, sickness, and premature death. Among
mankind, misery and vice. The former, misery, is an absolutely necessary consequence of it.
Vice is a highly probable consequence . . . .

This natural inequality of the two powers of population, and of production in the earth
... .form[s] the great difficulty that to me appears insurmountable in the way to perfectibility
in society.

The misery and vice to which Malthus referred were an outgrowth of the possible means of restraining
population growth. These he classified under two groupings: positive checks, which had the effect of increasing
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the death rate, including such scourges as war, pestilence, and famine; and preventive checks, which operated
to limit the birth ratc. Among these were promiscuity, abortion, and other known methods of birth control,
which fell under the category of vice. If a society wished to avoid the extreme agony of the positive checks, it
had no recourse but to fall back on the lesser misery of the preventive checks.

In later editions of the Essay--there were a total of six--Malthus grappled with the question of how
populations controlled their size and the argument expanded and became less tidy. But it was his original
perception of the inevitability of a population outstripping its food supply that captured the world’s attention and
had so profound an immediate impact. Not only were the utopians thrown into disarray; on a more practical
level, Parliamentary conservatives--reasoning that workingmen would respond to increased wages by marrying
earlier, having more children, and thus restoring their original poverty--seized on Malthus to justify their
opposition to liberalization of the Poor Laws, and subsequently to repeal of the Corn Laws.

But over the longer term his theories have stood up less well. It has been remarked that whereas
Malthus’ ideas were of great theoretical importance--in biology Darwin and Wallace were independently led to
the principle of natural selection by his writings--they have not to date demonstrated the empirical validity he
claimed for them. The experience of the past 200 years would seem to refute the basic Malthusian perceptions:
population growth has proved amenable to control by means less unpleasant than misery and vice, and
agriculture almost everywhere has thus far been able to expand output at a rate more rapid than the increase
in population.

Malthus reasoned from a very scanty statistical base and limited historical perspective, and it is therefore
not surprising that his expectations have not come to pass. When he spoke of four thousand years of “passion
between the sexes" (1798:13) it is evident that he shared the foreshortened view of the earth’s antiquity then
prevalent; one presumes the good Reverend--Malthus had taken Holy Orders before turning to economics--was
content to accept Bishop Ussher’s dating of the Creation at 4004 BC. Regarding population, not until 1790 and
the first American census was a political rationale established for regular decennial counts, and the systematic
registry of births and deaths in Great Britain was not begun until 1837, three years alter Malthus’ death. For
most parts of the world in 1798 one really had no idea whether populations were growing, contracting, or
stagnating. The proposition that populations had the capacity to increase geometrically drew its sole empirical
support from the belief that the population of the United States had doubled during the final quarter of the 18th
century (1798:20).

No less tenuous was the evidence regarding the supply of food. The thesis that sustenance had the
capability of increasing arithmetically derived from Malthus’ speculation that England’s food output "by great
exertion” might be increased every 25 ycars by no more than what it produced in the base period (1798:22).
Actual guidelines were utterly lacking. Any information bearing on production which might be gleaned from tax
records was local, and though fluctuations in price bore witness to scarcity or bounty, this was equally parochial;
only after the construction of canals, and then railroads, did truly national markets emerge in Europe. The first
census of agriculture dates from ___ and not until the 1914-1918 war did the food balance sheet, the accounting
technique used to estimate total supplies, come into use.

With such limited evidence to draw on, Malthus could hardly be expected to have foreseen the enormous
agricultural advances which were to come. During the 19th century vast acreages were introduced to cultivation
in the United States and Canada, and in much of South America, Australia, Africa, and Asia. The Punjab, the
Indian subcontinent’s great granary, was made arable by improved irrigation facilities, and the surplus rice-
producing areas in Burma, Siam, and Indochina began to be more fully exploited.

Immediately succeeding this period of expansion in the geographical sense came a second agricultural
breakthrough, the precursor of today’s Green Revolution. Beginning about 1900 and concentrated in the
industrialized countries, it involved the adoption of improved plant varieties and increased use of fertilizer,
pesticides, mechanization, and other technical advances.
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By the 1930s Malthus and his gloomy prognostications had largely been forgotten outside of the
classroom. In the advanced countries concern was not so much with overpopulation as with underpopulation.
European governments in particular pursued vigorous programs of population encouragement in order to
enhance their political and military power. These included subsidies for larger families and during the early
years of the Soviet Union and Nazi Germany, the awarding of medals to especially prolific mothers.

On the agricultural side, superabundance, not shortage, was the key problem. Coincident with the Great
Depression, trade barriers rose increasingly between the industrialized countries, virtually all of whom were
burdened with agricultural produce which could not be marketed at prices "equitable” to the farmer.

The Second World War was a major historical watershed. It not only brought on the rise of the United
States and relegation of the European states to secondary status; it also laid the foundation for the emergence
of the Third World, the great band of tropical countries in Africa, Latin America and Asia, plus the subtropical
giants--China and India. Emergence of these countries has taken a number of forms: political independence,
a growing voice on the world stage, and, most dramatically, an unprecedented increase in their population. It
is this population "explosion" and concern whether the food supply can expand apace that triggered the current
resurgence of Malthusian thinking,

An Overview of World Population Growth

The left-hand chart of Figure 1.1 is a familiar illustration. It shows that the world’s population remained
essentially stable from biblical times to about 1650, when it stood at perhaps .5 billion. It reached 1 billion by
1800 and by 1950 stood at 2.5 billion, two-thirds of whom lived in Third world countries. By 1990 the total had
risen to 5.3 billion and the Third World’s share to three-quarters. Predictions [or 2100 put the total at between
10 and 12 billion, almost 90 percent of whom are expected to live in what are now the less-developed countries.
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Adapted from Deevey, E. S. 1960. "The Human Population.® Scientific American. September:198.
Figure 1.1. Two Views of World Population Growth
The chart is valid in that it drives home the magnitude of the current upsurge in population, but misleads
in several important respects. The current upturn in population growth is not unique, and growth (and

contraction) prior to 1750 took place not gradually but in bursts.

This is of fundamental importance and is perhaps most readily understood when visualized in terms of
the right-hand chart of Figure 1.1, a deceptively simple graphing first conceived by E. S. Deevey (1960:198). This
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chart, which is plotted on logarithmic scales Lo make both time and numbers more manageable, strikes at the
hear( of Malthusian dogma. The present upsurge in numbers is not the first but the third in a sequence of bursts
that have been associated with major breakthroughs in humanity’s ability to cope with its environment. The first
occurred several million years ago--Deevey plotted it at 1 million, although today he would no doubt move it
back--and attended man’s emergence from the primate line into a maker of tools able to hunt and gather over
a range of conditions. The second marked his domestication of plants and animals some 10,000 years ago and
the beginnings of agriculture, the "Neolithic Revolution."

These breakthroughs, of course, did not take place simultaneously around the world, but were staggered
in their impact. Just as the industrial and scientific revolution occurred first in Europe, food gatherers and
hunters first became agriculturists in the Fertile Crescent and Southeast Asia. Still the effect in a particular
locality was rapid and profound. For example (Oliver and Fage 1968:26),

Twenty thousand people would probably be an extreme estimate of the population of hunter-
gatherers the Egyptian section of the Nile valley could have supported at the end of palaeolithic
times. The population of the Old Kingdom two thousand years later has been variously
estimated at from three to six millions.

That such epochal technological
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the stability or near stability in the population of a traditional society reflects high birth and death rates offsetting
each other. Then as the economy begins to develop, living levels rise, and public health conditions improve, life
expectancy increases and the death rate drops. Births, however, remain at their old level (or rise briefly) and
for a period the population soars (Phase II). Then the birth rate in its turn falls, and the population again
approaches stability, but at a much higher level (Phase III).

Most of the industrialized nations have passed through this transition and have reached, if not stability,
a condition approaching it. Most of today’s developing countries, by contrast, did not enter the stage of declining
death rates until about 1950. These countries are therefore still in the interval of maximum population growth
and the ultimate size of their population will depend on the speed with which birth rates fall.

The demographic transition ranks among the "most sweeping and best documented” trends in recent
history, its operation having been demonstrated in literally hundreds of investigations (Stolnitz 1964:20). The
experience of England, one of the

prym better documented European countries,
is shown in Figure 1.3. There the
o Birth Rate transition required almost two centuries

to run its course. The death rate began
to drop during the latter half of the
18th century, coincident with the early
stages of the Industrial Revolution and
associated improvements in sanitation.
A sustained drop in the birth rate did
not set in until almost a hundred years
later, and the two rates did not
approach equality until almost 1950.
During the 200 years of transition,
England’s population rose eight-fold--
from 5 million to over 40 million.
Population Similar "explosions” took place in the
other industrializing countries of
Europe and North America.
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Adapted from Weeks, J. R. 1992. Population: An Introduction to Concepts  tO be evident that the transition need

and Issues. Belmont: Wadsworth Publishing Co.:145. not be such a lengthy process n today’s

devcloping countries. Birth rates are

dropping with unprecedented rapidityin

the economically dynamic countries of

Asia’s Pacific Rim (Figure 1.4). In Singapore only 15 years was needed for it to fall from 40 per thousand to

less than 20. The decline in Hong Kong has been equally dramatic, as has been the drop in China. Even prior

to promulgation of China’s one-child-per-family target in the late 1970s the rate had dropped within a decade
to little over 20 per thousand.

Figure 1.3. The Demographic Transition in England, 1700-1990

Less spectacular, but nonetheless steady has been the decline in Latin America. By the late 1980s the
birth rate had fallen below 30 per thousand for the region as a whole, whereas it was half again as much 25 years
earlier. The only true laggards are Sub-Saharan Africa and the Islamic countries of Western Asia and North
Africa. In most of the Moslem countries the decline in births has been modest at best, while it is not an
exaggeration to say that it has hardly begun to fall in the heart of Africa.
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Hastening the Demographic Transition

The determinants of the specd with which the birth rate drops have been the subject of much research
and spcculation. Immediately following World War I, when the demographic transition had run its course in
the industrialized countries, it was widely believed that fertility could quickly be reduced in the world’s poorer
regions if only women could be given access to modern contraceptive techniques (Davis 1967:730-731). That
proved to be a simplistic and erroneous view, but one of remarkable durability. Even today it is frequently
advanced and argued about (Robey ef al. 1993).
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Data from United Nations. 1993. World Population Prospects; The 1992 Revision. New York:  development is linked
Dcpartment for Economic and Social Information and Policy Analysis. to a decline in the
attractivencss of large
Figure 1.4. Birth Rate Declines in Selected Countries and Regions, families. In a tradi-
1950-55 to 1985-90 tional rural society

children are economic

assets. Cheap to feed
and clothe, they can be put to work at an early age; scaring birds away from fields of ripening grain is an age-old
task for children, as is assuring that the family carabao does not wander too far from home or into the vegetable
garden. As adults they become their parents’ old-age insurance. With urbanization this changes. Children
become expensive to educate and maintain, and the state or employer assumes responsibility for retirement
income. The status of women and the educational opportunities alforded them are also modified by develop-
ment. Education widens their access to roles outside the home and almost everywhere is the factor most strongly
linked to reduced fertility (Pritchett 1994).

Operation of these development-induced preconditions to effective family planning would lead one to
expect to find a strong correlation between declining fertility and the growth in a country’s per capita income.
Indeed such a correlation exists, but, as Figure 1.5 shows, it is not nearly as strong as might be expected.
Anomalies abound and it is these which help make demographic forecasting the perilous exercise it is.

Who, for instance, could have foreseen the diverging demographic paths followed by Britain and France
during the 19th century? Both ended the century with populations of about 50 million, but while for France this
was double the 25 million of 1800, for Britain, which entered the century with a bit more than 10 million, it
represented almost a five-fold increase. The divergence is most commonly explained in terms of urbanization
and relationships to the land. Enclosure of the agricultural commons in the late 18th century virtually destroyed
the British peasantry, and they had no alternative but to scek new opportunities either in town or the colonies
overseas. Landholdings remained intact because of primogeniture, whereby the eldest son inherited. In'France
the Revolution eliminated the aristocracy and caused land to be divided fairly equitably among the peasants.
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Inheritance was equal to all children, so it quickly became apparent that large families would produce poverty,
especially since urbanization lagged and few French considered going overseas. That these factors rather than
cultural considerations triggered the rapid drop in the birth rate in France is attested to by the fact that those
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Figure 1.5. Relationship Between Birth Rate and Per Capita GDP, 1965 and 1990

French who migrated to Quebec, where land was plentiful and labor scarce, continued to have very large families
(Kleinman 1980:180-183).

Another, more recent, example of the secondary importance economic status can play in reducing
fertility comes from India. Kerala, situated along the Malabar Coast near the country’s southern tip, has one
of the lowest per capita income figures of any state in India, but also the lowest birth rate: 19.8 per thousand
in 1989, compared with 30.5 for the country as a whole (Premi 1991:23-34). The explanation is to be found in
Kerala’s unique make-up. It is neither urban nor rural, but largely suburban, with an extensive network of roads
and a high degree of social and economic mobility. It enjoys the highest literacy rate in the country and
accessible health services. Women are relatively well educated and active in the community. Infant mortality
is the lowest in the country. The Catholic church has been a presence in Kerala for 500 years and the electorate
regularly returns a Marxist government. Alas, Kerala is not India (Mahadevan and Sumangala 1987).

Recognition that nonmonetary factors can play a role in expediting the demographic transition has led
to active government involvement in a number of countries. Noteworthy among these is Singapore. When
Singapore became independent in 1963 it was as a state within the newly formed country of Malaysia, an
agglomeration of former British dependencies. Within two years it was ejected; because three-quarters of
Singapore’s population was Chinese, Malay politicians feared the Chinese might come to dominate the country
politically as well as economically. Confronted with the prospect of supporting a population of almost 2 million,
double that of 20 years previously, on an island only 210 square miles (544 square km) in size, the government
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of Prime Minister Lee Kuan Yew launched a "stop-at-two” campaign. Abortions were legalized, tax relief and
other benefits were cut for families with more than two children, and--perhaps most important in a rapidly
changing economy where almost all new housing is controlled by government--large families were dropped to
the bottom of the waiting list for accommodation (Wookey 1977).

It worked. By 1975 the birth rate had been cut to 17.8 per thousand, less than half the level recorded
in 1960 (United Nations various years). In fact it worked too well. The group which experienced the most rapid
decline in fertility was made up of university-trained Chinese women, whom the government was counting on
to raise a new generation of skilled workers and technocrats, and subsequent efforts to persuade them to
reproduce more abundantly have bordered on the comical. Lee Kuan Yew openly embraced eugenics. A
government agency was established to bring suitable young graduates together, even to the point of sponsoring
"love boat" evening cruises to nowhere. Working mothers who had performed above certain levels in tests given
all students were permitted to deduct from their taxes a percentage of their income per child, the more children
the higher the percentage. Poorer achievers were offered incentives to be sterilized (Kulkarni 1984).

One would be tempted to argue that such programs could be successfully implemented only in a small,
tightly controlled city-state. But the Chinese experience indicates they are possible within a much larger country.
Between the 1960s and late 1970s China underwent the most rapid fertility decline yet experienced by a
developing country: from over 40 per thousand to about 20. The total fertility rate--the number of children an
average woman will bear during her lifctime; 2.1 is the replacement rate--fell from over 6 to less than 3 (Sherris
1985:J-746).

These declines took place prior to the impressive economic gains triggered in 1978 by Deng Xiaoping’s
liberalization of the market. They also predated improvements in most social indicators. Literacy and
educational levels remained low, and the bulk of the population continued to reside in the countryside. Health
conditions had, however, much improved. Between 1960 and 1982 the infant mortality rate dropped from 165
to 67 per thousand live births, and life expectancy increased from 41 to 67 years (Sherris 1985:J-747).

A second cause of the birth rate drop appears to have been the "later, longer, fewer" campaign initiated
in 1971, This urged later marriages (not before age 28 for men, 25 for women), longer intervals between births
(at least three years), and fewer children (no more than two or three). Contraceptive and abortion services were
made widely available through the primary health care program. By the time the one-child target was introduced
in 1979 the battle to cut the birth rate had largely been won (Sherris 1985:1-747). The achievements of this later
effort have been mixed and controversial. In urban areas where social pressure and the program’s incentives--
priority in schooling, housing, and employment to families with only one child--can operate, it has met with some
success. In rural areas, where the appeal of larger families remains strong, results are less positive. There are
also disquieting reports of widespread female infanticide and the use of ultrasound scans to determine the sex
of fetuses, followed by abortion of girls. The sex ratio in China of newborns in 1992 was reportedly 118.5 boys
for every 100 girls (Morgan 1988; Kristof 1993).

If the results of governmental efforts to reduce the birth rate can be mixed, they are usually positive;
but on occasion they can be counterproductive. The classic example of misguided intervention took place in
India during the "Emergency” declared by Prime Minister Indira Gandhi in 1976. The fertility decline in India
has so far been moderate, perhaps because infant mortality remains high. The official family planning program
dates from 1952 and over the years has given empbhasis to the techniques of contraception, including sterilization.
The Emergency was Mrs. Gandhi’s response to an economic crisis caused by lagging food production and rising
petroleum prices. Civil liberties were suspended, the press censored, and many arrested. Family planning in
the form of sterilization was made a key element of the government’s revitalization program at the behest of the
Prime Minister’s impetuous son, Sanjay.

Coercion inevitably played a role in attempts by state and local officials to meet the sterilization targets
imposed by the central government. To achieve the 8 million sterilizations reportedly performed, quotas were
divided among organizations and passed down the line. Customers for subsidized food at some "fair price” shops
were given to understand that their needs could be met only if they showed proof of sterilization; not a few
ticketless travelers found themselves unable to proceed (on the roofs of passenger trains) until they agreed to
undergo a vasectomy; and many workers were given the choice of sterilization and continued employment or no
job at all. Resentment against such ploys played a part in Mrs. Gandhi’s rejection by the voters the following
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year and the Janata Party government which succeeded her put an end to the experiment (Gwatkin 1970; Visaria
and Visaria 1981:35-40).

Future Population Growth

Because the course of demographic change is subject to so many influences, forecasting future growth
involves more than simply extrapolating past trends in births and deaths. What is the level of infant mortality,
of literacy, of education? Does the government have an effective family planning policy? What is the status of
women? Along with these must be weighed the prospects for economic change, urbanization, and migration.
The last mentioned is especially difficult to foresee and its impact on future population growth can be great.
In 1989 the Bureau of the Census projected a population of 300 million for the United States in 2050. Four
years later, in 1992, the figure was raised to 383 million. Changes in anticipated immigration, much of it illegal,
accounted for most of the increase (Harper 1992).

In the circumstances about all the forecaster can do is to project a range, note the assumptions under-
lying the several variants, and caution the user that small differences in assumptions can produce mighty differ-
ences in results, especially if one has the temerity to project more than a few decades beyond the base period.
As the authors of the United Nations’ long-range projection prepared in 1992 put it (1992:34):

Perhaps the major conclusion . . . is that there is a wide range of uncertainty regarding the
future size of the world population. The medium/high and medium/low extensions, which
differ by only 10 percent in assumed ultimate fertility levels (a total fertility rate of 2.17
compared to 1.96), result in projected populations in the year 2150 of 5.6 billion and 20.8
billion, respectively. At the level of the individual couple . . . it is probably just as reasonable
to assume that the average [family size] might be 1.96 or 2,17 children.

Figure 1.6 illustrates 30 30
this problem graphically.
Plotted are the long-term
global projections of three of 25
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engage in this activity: the
Population Division of the
United Nations Secretariat,
the World Bank, and the U.S.
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medium-fertility variant, the
one employing the set of
assumptions considered "most
likely."  For the United 0
Nations, the low-, medium-, 1990 2000
and high-fertility variants are
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shown through 2025; there-
after five series are plotted.
The medium extension contin-
ues the medium variant of the
original projection. The
medium/low and low fertility
extensions carry forward the
low variant; the medium /high
and high extensions the high
variant,

1994-95 Edition. Baltimore: Johns Hopkins for the World Bank, pp. 60-61.

Census Bureau medium fertility variant from: Urban, Francis and Ray Nightingale.
1993. World Population by Country and Region, 1950-90 and Projections to 2050. Washington:
U.S. Department of Agriculture, Economic Research Service, p.42.

World Bank projection from: Bos, Eduard et al. 1994. World Population Projections,
United Nations
projections from: United Nations. 1991. World Population Prospects, 1990. New York:
Department of International Economic and Social Affairs, pp. 226-227; and: United Nations.
1992. Long-range World Population Projections: Two Centurics of Population Growth, 1950-2150.
New York: Department of International Economic and Social Affairs, p. 28.

Figure 1.6. Selected World Population Projections, 1990-2150

Several things are immediately apparent. The medium variants of all three projections are quite similar
through 2025, and track one another closely as the figures are pushed into the far term. One presumes that,
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when confronted with the unknown, demographers, being human, take comfort in each other’s company. In fact,
though, as the various United Nations extensions show, the projections begin to take on lives of their own after
30 or 40 years. By then a majority of a population will have been added since a projection’s starting point and
assumptions about their behavior will be largely conjccture. Further, the inputs to cohort-component projections
become ever more arbitrary; not only is the level of fertility guesswork, so is the number of women of
childbearing age. Only the foolhardy would deny the possibility of any of the wildly differing forecasts for 2150
coming to pass. There could by then be as few as 4.3 billion people on earth or as many as 28 billion.

For the more immediate 2 i i “
future, of course, the problems are Population By Region
less severe, and it is possible to 0 BUB-BAHARAN v
draw a number of conclusions about ArRica
cxpected population growth with . SW ASIA & N AFRICA [ .
some certitude. These are illus- i

trated in the two panels of Figure
1.7, derived from Census Bureau
data and the medium-fertility vari-
ant projected by the World Bank.
The first, not surprisingly, is the
extent to which future increases in

numbers will be concentrated in the - : p DEVELOPED
developing countries. The demo- ° 1950 1970 1990 zo wuI = 'zosol e lzmo °
graphic transition has long since
been completed in the industrialized
world, and in not a few European
countries populations are declining. %0
Birth rates continue to fluctuate,
however, and it is quite possible
that something akin to the "baby
boom" of the years immediately fol-
lowing the Second World War will
from time to time be repeated. But
the impact of such boomlets on
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fertility notwithstanding, the annual
increase in population will remain Data from Urban, Francis and Ray Nightingale. 1993. World Population by
in the neighborhood of 75-80 mil- Country and Region and_Projections to 2050, Washington: U.S. Department of
lion until about 2020-2025. This Asriculture, Economic Research Service; and Bos, Eduard et al. 1994. World Population
Projections, 1994-95 Edition. Baltimore: Johns Hopkins for the World Bank.

reflects the momentum created by
an abnormally large share of the
population being in their repro-
ductive years. Once this bulge has
worked its way through the age
structure, absolute increases are expected to fall. By 2050, when global numbers are projected to total between
9 and 11 billion, growth will be nominal; the medium variants look to only a billion or so more people being
added during the last half of the century. The greatest challenges presented by future population growth will
thus arise during the next 50 years.

Figure 1.7. World Population: 1950-Projected 2100, By Region, and
Average Annual Increase in Numbers

A final conclusion concerns the role Sub-Saharan Africa will play in the course of future population
growth, a role which adds a particularly powerful caveat to projections for the years beyond 2025. The
demographic transition is still in its early stages in most African countries: death rates began to fall in the 1950s,
but the parallel decline in fertility has barely begun. Infant mortality remains the highest in the world; by 1990
it had fallen below 100 per thousand in only a minority of countrics. Thec outlook thercfore is for population
growth to continue in Alrica well after it has been contained clsewhere. The medium-variant projections suggest
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that after 2025 between a third and a half of global population growth will be concentrated in Sub-Saharan
Africa.

Whether this will in fact come to pass is very much an open question. Africa is a demographer’s night-
mare. Actual population sizes and vital rates are not known with any certainty. It is known, for example, that
Nigeria is Africa’s most populous country, but by how much is almost anybody’s guess. Censuses in Nigeria have
been politicized, with Christians and animists in the south vying with the Muslim north for political representation
and a "proper" share of petroleum revenues. Conducting an accurate count has been almost impossible, and the
censuses taken in 1962, 1963, and 1973 were rejected by one party or another as fraudulent. The November 1991
census, however, is thought to have been reasonably reliable. Prior to it demographers seemed to agree that
Nigeria had * 120 million inhabitants. The census found 88.5 million (Miller 1992:A24).

Adding to the uncertain demographic outlook for Africa is the AIDS epidemic raging in the eastern and
southern parts of the continent. Because AIDS is heterosexually transmitted in Africa and most Africans lack
access to preventative measures or medical facilities, some observers fear that its impact on population growth
will become increasingly pronounced. Indeed, one expert, while acknowledging the "bewildering array of possible
outcomes,” goes so far as to predict that by 2010 in such badly afflicted countries as Uganda population trends
may switch from their present high rate of growth to an actual decrease in numbers (Anderson ef al. 1991:588;
Perlez 1992:A8).

Regional Prospects

If population growth follows the path delineated by the medium-variant projections and stabilizes
between 10 and 12 billion toward the end of the 21st century, between 85 and 90 percent of the world’s
population will reside in what are now the developing countries. Today’s developed countries will grow hardly
at all and their contribution will fall from about a quarter to little over 10 percent of the global total (Table 1.1).

Asia will continue to be the most populous continent, with about double its present population, and
East/Southeast Asia and South Asia will each harbor about a quarter of mankind, between 2.5 and 3 billion.
China and India will remain the most populous countries. The populations of both are expected to level out in
the neighborhood of 1.6-1.8 billion, with India possibly succeeding to the title of most populous country.

In both Latin America and the Islamic belt of countries of North Africa and the Middle East populations’
are projected to stabilize somewhat below the billion mark. For Latin America this would represent a doubling
of the figure for 1990, but more than a threefold increase for the Muslim countries. The rate of growth for the
latter area is projected to be second only to that of Sub-Saharan Africa, considerably above what might be
expected from the region’s income per capita. The literature is surprisingly silent on the reasons for this, but
tenants of the Muslim faith doubtless play a role, particularly regarding women’s place in society.

The great unknown, to repeat, is Sub-Saharan Africa. If the medium-variant projections come to pass,
the region’s population will not stabilize until it reaches about 2.3 billion, four and a half times its 1990 level.

If such numbers give weight to the pessimism of modern-day Malthusians, they tell only part of the story.
The demand for agricultural products reflects not just the number of mouths that must be fed, but also the type
of diet they will be able to afford. Rising incomes and dietary change are likely to pose an equal if not greater
challenge to agriculture in the future than population growth.
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Table 1.1. World Population: Actual 1950 and 1990 and World Bank Medium-Variant
Projections to 2100, by Region

(millions)

1950 2000
e

WORLD - TOTAL | 2,555 (100) 5,266 (100) 6,114 (100) 8,121 (100) 9,578 (100) 10,958 (100)
Dévelopt_:__d otal 1. 832 @2 | 1,214 (23) 1,273 (1) 1,364 (17) 1,367 (14) 1,378 (12)
Developing -Total [ 1,723 (en  |4051 ¢ |4842 9 [6762 & | 8219 @6 | 9,589 @)
Ef\s:ij‘ Southeast | g7 4 1788 34 2009 33 2430 (30) 2644 (8) | 2,824 (6
South Asia 472 (18) 1,186 (22) 1,444 (24) 2,038 (25) 2,484 (206) 2,847 (26)
SW Asia & North

Africa 112 (4 273 (%) 347 (6) 546 (M 708 () 859
Sub-Saharan

Africa 183 () 487 9 647 (1) 1,170 (@4) 1,671 a7 2,257 (21
Latin America 166 (6) 435 (8) 512 (8) 686 (8) 804 (8) 883 (8)

Data from Urban, Francis and Ray Nightingale. 1993. World Popudation by Country and Region and Projections
to 2050. Washington: U.S. Department of Agriculture, Economic Research Service; and Bos, Eduard ef al. 1994,
World Population Projections, 1994-95 Edition. Baltimore: Johns Hopkins for the World Bank. "Developed” countries
are made up of Europe, the former USSR, United States, Canada, Australia, New Zealand, and Japan. Figures in
parentheses are percentages of total.




CITATIONS
Anderson, R. M. 1992. "The Spread of HIV-1 in Africa: Sexual Contact Patterns and the Predicted Demographic
Impact of AIDS." Nature. 352(6336):581-589.
Davis, Kingsley. 1967. "Population Policy: Will Current Programs Succeed?" Science. 158(3802):730-739.
Deevey, E. S. 1960. "The Human Population." Scientific American. 203(3): 195-204.

Durant, Will and Ariel Durant. 1967. Rousseau and Revolution. The Story of Civilization: Part X. New York: Simon
and Schuster.

Durant, Will and Ariel Durant. 1975. The Age of Napoleon. The Story of Civilization: Part XI. New York: Simon
and Schuster.

Gwatkin, D, R. 1979. "Political Will and Family Planning: The Implications of India’s Emergency Experience.”
Population and Development Review. 5(1):29-59,

Harper, Lucinda. 1992. "Census Bureau Lifts Population Forecast, Citing Fertility, Immigration, Longevity." The Wall
Street Jounal. 4 December: B1.

Keynes, J. M. 1933. Essays in Biography. New York: Harcourt, Brace.

Kleinman, D. S. 1980. Human Adaptation and Population Growth. Montclair: Allanheld, Osmun & Co.

Kristof, N. D. 1993. "Peasants of China Discover New Way to Weed Out Girls." The New York Times. 21 July:A1-A6.
Kulkarni, V. G. 1984, "Some Are More Equal." Far Eastem Economic Review. 21 June:31-32.

Mahadevan, K and M. Sumangala. 1987. Social Development, Cultural Change and Fertility Decline: A Study of Fertility
Change in Kerala. New Delhi: Sage Publications.

Malthus, T. R. 1798. An Essay on the Principle of Population, as it Affects the Future Improvement of Society . . .
Reprinted, 1926, with notes by James Bonar, for the Royal Economic Society. London: Macmillan & Co. Ltd.

Miller, J. A. 1992. "Nigeria’s Population Bomb Fizzles Qut." The Wall Street Journal. 12 May:A24.
Morgan, Stephen. 1988. "Rise in Rural Birth Rate Worries Planners." Far Eastern Economic Review. 24 March:79-80.
Oliver, Roland and J. D. Fage. 1968. A4 Short History of Africa. ed. 2. London: Penguin Books.
Perlez, Jane. 1992. "Briton Sees AIDS Halting Africa Population Rise." The New York Times. 22 June:AS.
" Premi, M. K. 1991. India’s Population: Heading Towards A Billion. Delhi: B. R. Publishing Corporation.

Pritchett, L. H. 1994. "Desired Fertility and the Impact of Population Policies." Population and Development Review.
20(1):1-55. '

13




14

Robey, Bryant, S. O. Rutstein, and Leo Morris. 1993. “The Fertility Decline in Developing Countrics.”  Scientific
American. 269(6):60-60.

Sherris, J. D. 1985. "The Impact of Family Planning Programs on Fertility." Population Reports. J-29:J-734-J-771.

Stolnitz, G. J. 1964. "The Demographic Transition: From High to Low Birth Rates and Death Rates." In Ronald
Freedman, ed. Population: The Vital Revolution. Garden City: Anchor Books.

Thompson, Warren. 1929. "Population." American Journal of Sociology. 34(6):959-75.

United Nations. Various years. Demographic Yearbook. New York: Department of International Economic and Social
Affairs. Statistical Office.

United Nations. 1992. Long-Range World Population Projections: Two Centuries of Population Growth, 1950-2150.
New York: Department of International Economic and Social Affairs.

United Nations. 1973. The Detenninants and Consequences of Population Trends. New York: Department of
International Economic and Social Affairs.

Visaria, Pravin and Leela Visaria. 1981. "India’s Population: Second and Growing ." Population Bulletin. 36(4):3-55.

Wookey, Janet. 1977. "Will the Two-Child Average Family be Enough in 2000?" Far Eastern Economic Review, 12
August:51.




No.

No.

No.

No.

No.

No.

No.

No.

Nol.

No.

93-13

94-01

94-02

94-03

94-04

94-05

94-06

94-07

94-08

94-09

OTHER A.R.M.E. WORKING PAPERS
(Formerly A.E. Working Papers)

An Empirical Evaluation of
Incremental Conditional Damages and
Benefits

Income and Dietary Change:
International Comparisons Using
Purchasing-Power-Parity Conversions

Meeting Clean Air Standards for
Acid Rain and Urban Ozone:
Implications for Electric Utilities
in New York State

Economic Evaluation of Residential
Solar Electricity in Developing
Countries

Fishing in Stochastic Waters

Implementing the Convolutions
Approach: A Companion to
"Measuring the Difference (X-Y) in
Simulated Distributions: A
Convolutions Approach"

Can Price Supports Negate the
Social Gains from Public Research
Expenditures in Agriculture?

Bioeconomics of Regulating Nitrates
in Groundwater: Taxes, Quantity
Restrictions, and Pollution Permits

Rethinking Contracts for Purchasing
Power: The Economic Advantages of
Dispatchability

Structural Adjustment and
Agricultural Export Response in
Latin America

Gregory L. Poe
Richard Bishop

Thomas T. Poleman
Lillian Thomas

Martha Czerwinski
Brian Minsker
Timothy Mount

Duane Chapman

Gunter Schamell
John M. Conrad

Greg Poe

Harry de Gorter
Johan F.M. Swinnen

Arthur C. Thomas
Richard N. Boisvert

Gary W. Dorris
Timothy Mount

Kristin A. Markussen
David R. Lee




