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PREFACE

Every two years the United Nations Department of Economic and Social Affairs Population Di-
vision prepares the official United Nations estimates and projections of world, regional and national popu-
lation size and growth, and demographic indicators. The results from the most recent set of estimates and
projections were published in World Population Prospects: The 2002 Revision, a three-volume set issued
over the period 2003-2004. The estimates and projections in the 2002 Revision cover the period 1950-
2050.

The United Nations also prepares supplementary world population projections covering a much
longer period, referred to as long-range projections. The United Nations previoudy published long-range
projections on six occasions, each being consistent with the population projections of the following revi-
sions of the World Population Prospects: 1968, 1978, 1980, 1990, 1996 and 1998. These publications pre-
sented long-range projections for the world and its major areas, and since the 1990 set of projections, the
long-range time horizon was until 2150.

The Population Division has adopted two major innovations for this new set of long-range popula-
tion projections based on the 2002 Revision. For the first time, the long-range projections are made at the
national level, that is, for each of the 228 units constituting the world. In addition, the time horizon for the
projections is extended to 2300, so as to allow for the eventual stabilization of the population in at least
one scenario. In order to address the technical and substantive challenges posed by the preparation of
long-range projections at the national level, the Population Division convened two meetings of the Tech-
nical Working Group on Long-Range Population Projections at United Nations Headquarters in New
York. The purpose of the meetings was to discuss the assumptions, methodology and preliminary results
of the national population projections to 2300.

This volume presents the results of the long-range projections, World Population to 2300, and in-
cludes a detailed analysis. A series of essays on the issue of long-range projections have also been incor-
porated in this report, enriching the debate on this important topic. Experts from outside the United Na-
tions, many of whom took part in the technical working group meetings, authored these essays.

The United Nations Population Division is grateful to the National Institute on Aging of the
United States of America (NIA) whose grant help support this study. Acknowledgement is also due to
Rodolfo A. Bulatao, who assisted the Population Division in the preparation of this report. The Population
Division extends its appreciation to all the experts for their suggestions and contributions to the prepara-
tion of the long-range projections.

This publication, as well as other population information, may also be accessed on the Population
Division world wide web site at www.unpopulation.org. For further information about the long-range
projections, please contact the office of Mr. Joseph Chamie, Director, Population Division, United Na-
tions, New York, NY 10017, USA, tel: 212-963-3179 and fax: 212-963-2147.
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Explanatory notes

Tables presented in this volume make use of the following symbols:

Two dots (..) indicate that data are not available or are not separately reported.

An em dash (—) indicates that the amount is nil or negligible.

A hyphen (-) indicates that the item is not applicable.

A minussign (-) before afigure indicates a decrease.

A full stop (.) is used to indicate decimals.

Yearsgiven start on 1 July.

Use of a hyphen (-) between years, for example, 1995-2000, signifies the full period in-
volved, from 1 July of the first year to 1 July of the second year.

Numbers and percentages in tables do not necessarily add to totals because of rounding.

Countries and areas are grouped geographically into six magjor areas. Africa; Asia; Europe;
Latin America and the Caribbean; Northern America; and Oceania. These mgjor areas are further di-
vided into 21 geographical regions. In addition, for statistical convenience, the regions are classified as
belonging to either of two categories. more developed or less developed. The less developed regions in-
clude all the regions of Africa, Asia (excluding Japan), and Latin America and the Caribbean, as well as
Melanesia, Micronesia and Polynesia. The more developed regions comprise Australia/lNew Zealand,
Europe, Northern America and Japan.
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EXECUTIVE SUMMARY

Long-range population projections are reported
to 2300, covering twice as long a period as ever
covered in previous United Nations projections.
These projections are not done by major area and
for selected large countries (China and India), as
was the previous practice, but for all countries of
the world, providing greater detail.

In these projections, world population peaks at
9.22 billion in 2075. Population therefore grows
slightly beyond the level of 8.92 billion projected
for 2050 in the 2002 Revision, on which these pro-
jections are based. However, after reaching its
maximum, world population declines dightly and
then resumes increasing, slowly, to reach a level
of 8.97 hillion by 2300, not much different from
the projected 2050 figure.

This pattern of rise, decline, and rise again re-
sults from assumptions about future trends in vita
rates: that, country by country, fertility will fall
below replacement level—though in some cases
not for decades—and eventually return to re-
placement; and that, country by country, life ex-
pectancy will eventualy follow a path of uninter-
rupted but dowing increase. With alternative as-
sumptions about fertility, long-range trends could
be quite different. With long-range total fertility
0.3 children above replacement, projected world
population in 2300 is four times as large as the
main projection; with total fertility 0.2 children
below replacement, world population in 2300 is
one-quarter of the main projection.

Regions and countries will follow similar
demographic paths in the long run, given similar
assumptions for different countries about long-
range vital rate trends. However, because initial
assumptions differ, and because this gives rise to
dight variations in trends, countries and regions
will not be exactly alike, even by 2300. In fact,
what are today considered more developed and
less developed regions will still be demographi-
cally distinguishable, with regard, for instance, to
life expectancies and proportions at advanced
ages. In addition, regions and countries will go
through critical stages of growth—zero growth,

subreplacement fertility, a return to positive
growth—at different points in the future, giving
rise to a global demographic map with areas that
shrink and stretch at different times in the next
three centuries.

Europe and Africa will be particularly out of
phase. Europe will hit its low point in growth in
2050, Africa not till 80 years later, after all other
major areas. From 2000 to 2100, Europe's share
of world population is cut in half, 12.0 to 5.9 per
cent, while Africa's almost doubles, from 13.1 to
24.9 per cent. While shares of world population
for mgjor areas will rise and fall over the follow-
ing two centuries, the distribution by 2300 will
resemble that in 2100.

Smaller regions within continents exhibit diver-
gent patterns. For instance:

e Three African regions—Eastern Africa,
Middle Africa, and Western Africa—will grow
unusually fast in comparison to every other region
through 2100, even though total fertility will be
close to replacement by 2050.

e Southern Africa is seeing a decline in life
expectancy to a lower level than anywhere else,
but life expectancy will rebound, rise quite rap-
idly, and overtake other African regions.

e Asian regions will grow fastest to the west,
slowest to the east, but in every case with growth
rates, at least up to 2100, below Eastern, Middle
and Western Africa. By 2100, Asia, instead of
being four-and-a half times as populous as Africa,
will be only 2.2 times as popul ous.

e Latin America and the Caribbean is the
most homogenous major area, with most of its
regions following relatively paralel fertility and
life expectancy paths.

e Northern Americais unusual as the only re-
gion that will not experience negative growth,
mainly due to projected migration up to 2050. (No
migration is incorporated in projections beyond
that date.)

e FEurope, like Asia, will experience higher
growth to the west, lower growth to the east. East-
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ern Europe stands out with low life expectancy,
and even in the long run does not catch up with
other regions.

Growth patterns depend on assumptions about
vital rates. Tota fertility is assumed to decline, at
a varying pace dictated by country circum-
stances, to a below-replacement level of 1.85
children per woman. Countries aready at this
level or below, and other countries when they
reach it, eventualy return to replacement over a
period of a century and stay at replacement in-
definitely. All countries are projected to have
reached replacement fertility by 2175, but past
fertility trends continue to affect population trends
for another 50 years.

Life expectancy is assumed to rise continuously,
with no upper limit, though at a slowing pace dic-
tated by recent country trends. By 2100, life ex-
pectancy is expected to vary across countries
from 66 to 97 years, and by 2300 from 87 to 106
years. Rising life expectancy will produce small
but continuing population growth by the end of
the projections ranging from 0.03 to 0.07 per cent
annually.

Growth patterns affect the balance between
population and land. Density, in people per
square kilometer of land, will continue to be espe-
cialy variable in Oceania, where by 2100 it will
range from 504 persons per sg. km. in Micronesia
to 3.6 persons per sg. km. in Australia/New Zea
land. Some large countries in South-central Asia
will aso be unusually dense by 2100, with India
having 491 persons per sg. km., Pakistan 530 per-

sons per sq. km., and Bangladesh 1,997 persons
per sg. km.

These populations pressing on the land will be
old by current standards. Where the world median
age in 2000 is 26 years, by 2100 it will be 44
years, and by 2300, 48 years. Before they reach
the point where those over 40 are half the popul a-
tion, countries go through a period labelled here
the demographic window, when the proportion of
children and youth under 15 years falls below 30
per cent and the proportion of people 65 years and
older is still below 15 per cent. For a 30-40 year
period, the proportion of the population in be-
tween, of working age, is particularly prominent
in the population. Europe entered the demo-
graphic window before 1950 and is now leaving it
and entering a third age when older people are
particularly prominent in the age distribution.
Much of Africa will not enter the demographic
window until 2045 or |ater.

Beyond the demographic window, population
ageing becomes a predominant demographic fea-
ture. Between 2100 and 2300, the proportion of
world population 65 years and older will increase
by one-third (from 24 to 32 per cent); the propor-
tion 80 years and older will double (from 8.5 to
17 per cent); and the proportion 100 years and
older will increase nine times (from 0.2 to 1.8 per
cent). Assuming that the retirement age world-
wide in 2000 is 65 years, people retire on average
only two weeks short of their life expectancy. As-
suming that retirement age stays unchanged, by
2300 people will retire 31 years short of their life
expectancy.
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INTRODUCTION

Projections recently issued by the United Na-
tions suggest that world population by 2050 could
reach 8.9 hillion, but in alternative scenarios could
be as high as 10.6 billion or as low as 7.4 billion.
What will population trends be like beyond 20507
No one redly knows. Any demographic projec-
tions, if they go 100, 200, or 300 years into the
future, are little more than guesses. Societies
change considerably over hundreds of years—as
one can readily see if one looks back at where the
world was in 1900, or 1800, or 1700. Demo-
graphic behaviour over such long time spans, like
behaviour in many spheres of life, is largely un-
predictable.

Nevertheless, this report presents projections of
world population, and even of the populations of
individual countries, over the next 300 years.
Given the inherent impossibility of such an exer-
cise, these projections have a specia character.
They are not forecasts. They do not say that popu-
lation is expected to reach the projected levels.
Rather, they are extrapolations of current trends.
They give what paths population would follow if,
and only if, historical trends and trends previously
forecast up to 2050 continue. Of course one can-
not expect these trends to continue as is, and cer-
tainly not country by country. But the implications
of current trends are important and often can only
be seen by looking far enough into the future.

These projections are presented, therefore, as a
means of drawing out the long-range implications
of shorter-run trends that are known or somewhat
predictable. Constructing long-range projections
such asthese is alittle like predicting the outcome
of a basketball game after the first five minutes.
No one can do that reliably. Why should it even
be attempted? Probably for the same reason that a
coach might call atimeout after five minutes. be-
cause the trends may look unfavourable and team
play may require adjustment if the game is to be
on. Similarly, to see if current population trends

require adjustment, their implications are worked
out over along period. This should not be taken to
imply that these trends are actually expected to
continue. To some extent, the reverse is true. The
projected long-range path for population is re-
ported partly to facilitate thinking about how to
prepare for it, but aso to encourage action to
modify this path, to make it more favourable, if
that is possible, for collective welfare.

These long-range projections are based on and
extend the recent United Nations projections, des-
ignated the 2002 Revision (United Nations, 2003b,
2003c, 2004). Long-range projections have been
reported before, the most recent having been
based on the 1998 Revision (United Nations,
20004). Unlike earlier long-range projections,
these projections go further, not just to 2150 but to
2300. These projections also are constructed not
by major area but by country, providing a more
detailed picture of long-range prospects.

This report

o reviews briefly some findings from the 2002
Revision and the procedures used

e discusses the methodology used to extend
population trends up to 2300

e describes the projected population growth
or decline, beginning with the world as a whole
and proceeding to major areas, regions, and coun-
tries that stand out

e discusses consequences of growth patterns,
focusing on population density and changing age
structures

e concludes with a brief reference to conse-
guences of population change and the limitations
of thiswork

e presents a series of essays produced by a
group of experts.

An annex contains detailed tables, giving age
structures and vital rates over time.
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. PROJECTIONSTO 2050

Projections to 2050, together with historical
population estimates back to 1950, congtitute the
2002 Revision of the official United Nations
population projections, the eighteenth and latest
such revision. Reviewing these projections pro-
vides hints about what to expect in long-range
projections and poses questions for them. Some
results from the 50-year projections in the 2002
Revision are illustrated; more results and analyses
are available in other publications (United Na-
tions, 2003b, 2003c, 2004).

A. WORLD POPULATION

World population is projected to grow from 6.1
billion in 2000 to 8.9 hillion in 2050, increasing
therefore by 47 per cent. The average annua
population growth rate over this half-century will
be 0.77 per cent, substantialy lower than the 1.76
per cent average growth rate from 1950 to 2000.
In addition, growth is projected to slow the further
the projections go. For 2000-2005, the annual
growth rate is estimated at 1.22 per cent; by 2045-
2050, it will be only 0.33 per cent.

Although growth rates will fdl, the annua in-
crease in world population will remain large: 57
million ayear on average between 2000 and 2050.
This is smaller than the 71 million people added
annually between 1950 and 2000 but still substan-
tial. It means that, on average each year for 50
years, world population will expand by about as
many people as now live in Italy. The increase,
over 50 years, will be more than twice the current
population of China, or more than twice the cur-
rent population of al more developed regions
combined. Although population growth will even-
tualy subside, and a variety of countries will see
little or no population growth, for the world as a
whole the next 50 years can hardly be character-
ized as demographically tranquil.

How good are these figures? The estimate for
the 2000 population, based on a greater number of
well-executed national censuses than ever before,
may well be more accurate than most estimates of
current world population that have been made in

the past. Projected figures for the near term (say
up to around 2010) benefit from the accuracy of
base data and are unlikely to be off by much. Pro-
jected figures for 2050, in contrast, are much less
certain. To hedge its bets, the 2002 Revision in-
cludes alternative projection scenarios, particu-
larly high-growth and low-growth scenarios, ac-
cording to which world population would reach
10.6 hbillion or 7.4 billion by 2050 (figure 1). Be-
tween the high and low scenarios, average annual
growth rates for 2000-2050 range from 1.12 to
0.40 per cent, and annual increments range from
91.3 to 26.8 million.

B. MAJOR AREAS

Much of the demographic change up to 2050
will take place in the less developed regions. Col-
lectively, these regions will grow 58 per cent over
50 years, as opposed to 2 per cent for more devel-
oped regions. Less devel oped regions will account
for 99 per cent of the expected increment to world
population in this period. Nevertheless, population
growth in the less developed regions is expected
to sow down in the future. The current annual
growth rate of 1.6 per cent (for 1995-2000) will be
halved in alittle over 25 years and will be roughly
halved again by mid-century. This will be due to
falling fertility. Current total fertility of 3.11 chil-
dren per woman (about double the rate in more
developed regions) will fall to 2.04 by mid-
century—just below replacement level but still
above the current rate in more developed regions.

Among the less developed regions, demo-
graphic prospects vary. Africa, Asia, and Latin
America and the Caribbean are considered less
developed; Oceania, which has a relatively small
population, is mixed, while Northern America and
Europe are considered more developed.? Popula-
tion growth in Asia looks impressively large, at
1.5 hillion over 50 years. However, Asid's share
of world population actually dips dightly, from 61
per cent in 2000 to 59 per cent in 2050. Growth
will be much faster in Africa, which will add 1.0
billion and rise from 13 to 20 per cent of world
population.
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Figure 1. Estimated world population, 1950-2000, and pr gj ections: 2000-2050

11 4

10 — -High
—— Medium
- = -Low

Population (billions)

s 10.6

1950 1960 1970 1980 1990 2000

Average annual rates of population change
show that Africa has experienced considerably
faster growth than any other major area, for most
of the 1950-2000 period (figure 2). Growth rates
reached a higher peak in Africa (2.86 per cent)
than anywhere else—in the early 1980s, at least
15 years after growth had begun to decline in
every other major area The projection for Africa,
consequently, shows growth declining belatedly,
though nevertheless following a downward path
similar to that in other major areas. Europe is at
the other end of the spectrum, with growth rates
having just turned negative and continuing to fall
up to 2050.

Though growth rates are at different levels,
their decline is projected to be similar across ma-
jor areas. The more developed regions show
dightly slower decline in growth rates than the
less developed regions, mainly because of interna-
tional migration. If net migration were set to zero,
the lineswould be more nearly parald. Interna-
tional migration is particularly important for
Northern America (i.e., the United States and
Canada), accounting for 0.5 percentage points
of the growthrate for 2000-2050. For Europe,

2010 2020 2030 2040 2050

migration boosts the growth rate by 0.1-0.2 points,
and for Oceania by around 0.25 points. (For Aus-
tralia alone, migration adds about twice that to the
growth rate.)

Growth rate declines are parallel (international
migration aside) largely because assumptions
about fertility change are similar. Figure 3 shows
the substantial gap that currently exists—but is
projected to narrow—between total fertility in
Africaand totd fertility in every other major area.
A gap in fertility levels aso exists between the
other mgjor areas of the world, but by 2050 levels
are expected to converge in a narrow band be-
tween 1.84 and 1.92 children per woman. Europe
will take the longest to enter this band, and will do
so through rising fertility, in contrast to faling
fertility in other major areas.

Mortality exerts some additiona influence on
the growth rate. Across magjor areas, its effect on
growth largely counteracts that of fertility, since
where fertility is higher, mortality also tends to be
higher. Over time, life expectancy is expected to
rise fairly smoothly.
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Figure 2. Average annual rate of population change, major areas: 1950-2050
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Africa again stands out, not only because of the
much lower level of life expectancy but also be-
cause it is the only major area where projections
show any decline in life expectancy for any pe-
riod. The decline, in the first decade of the projec-
tions, involves countries severely affected by
HIV/AIDS—37 of 54 in this mgjor area. Though
the projected decline looks small—only about a
year for the entire major area—it |eaves projected
life expectancy in Africa even further behind
other major areas, all projected to make steady
progress. The Africa decline also appears to fol-
low a preceding decline of over ayear in life ex-
pectancy (beginning about the mid-1980s). How-
ever, it is important to note that these previous
declines were not directly measured. Data on mor-
tality and life expectancy are notoriously incom-
plete for developing countries, and particularly for
sub-Saharan Africa Mortality parameters may
therefore be estimated with the same models used
for projection, which is a particular problem for
AIDS mortality. More is said about this uncer-
tainty later.

By 2045-2050, life expectancy in Africais pro-
jected to be 11 years shorter than in the next low-
est case. The other major areas will be bunched,
though not too tightly, between 76 and 82 years
of life expectancy, with Asia and Latin America
and the Caribbean behind the more developed re-
gions.

C. ASSUMPTIONS

The 2002 Revision obtains the various scenarios
through country by country projections con-
structed for successive five-year periods' in
which estimates of future fertility are manipu-
lated. Within the 2002 Revision, fertility at the
world level was projected to decline from 2.8
children per woman in 1995-2000 to about 2 chil-
dren in 20045-2050 (figure 4). Over the long run,
total fertility is projected to settle at 1.85 children
per woman in each country—in between the cur-
rent rate for Northern America (which is just be-
low replacement level) and the rate for Europe
(which is currently well below). This figure is
somewhat arbitrary; a higher figure would be nec-
essary if population were to stabilize, but demog-
raphers do not agree about whether stabilization is

inevitable. A lower figure is also possible, given
that total fertility for 1995-2000 is between 1.1
and 1.2 in such countries or areas as Spain, the
Czech Republic, and Hong Kong SAR.

Because of uncertainty about this long-range
level, the high scenario has total fertility levels
gradually diverging, eventually reaching a level
0.5 points higher than that in the medium scenario
(2.35vs. 1.85). The low scenario has total fertility
settling at 0.5 points below that in the medium
scenario, for an eventual level of 1.35, well below
replacement. The spread of 0.5 children above or
below the medium variant was reached by 2050 at
the latest, but not the ultimate levels.

Fertility in developed countries, which is al-
ready relatively close to the long-range levels, is
assumed to reach them (whether medium, high, or
low) by the period 2045-2050, proceeding along a
smooth path that takes recent trends into account.
This allows for some cases where fertility initially
moves away from these levels (e.g., dropping
even further below them) for five or ten years.
Fertility in developing countries also moves to-
ward these levels, but since in some casesiit is still
well above them, it does not necessarily reach
them by 2050. In developing countries with high
fertility, the pace of total fertility decline is deter-
mined by models that relate decline in one period
to the level previoudy reached. These models as-
sume relatively slow decline from the highest fer-
tility levels, faster decline (of as much as 0.12
points a year) once total fertility has fallen to 4-5,
and dowing decline below that. (Details on the
models are contained in United Nations, 2004.)

Mortality is projected by assuming that life ex-
pectancy rises according to one of three schedules,
reflecting fast, medium, or slow improvements in
exigting mortality data for the specific country
(United Nations, 2004). Each schedule provides
for dower gains at higher levels. In the medium
schedule, for instance, the annual gain in life ex-
pectancy is 0.4 years for males and 0.5 years for
females from an initial combined life expectancy
level of 60 years (typical of less developed re-
gions). But the gain shrinksto 0.1 years for males
and 0.2 years for females from an initia life ex-
pectancy level of 75 years (typical of more devel-
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Figure4. World total fertility and life expectancy at birth: 1995-2050
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oped regions). Depending on their mortality ex-
perience, countries may stay on the chosen sched-
ule of life expectancy improvement until 2050 or
move to the medium schedule by 2025. (The latter
was the typical practice in the 2002 Revision.)

However, the impact of the HIV/AIDS epidemic
is explicitly accounted for in 53 “highly” affected
countries, that is, countries with an HIV/AIDS
prevalence level of at least 1.9 per cent or with an
important number of HIV/AIDS cases due to their
large population. In these cases, non-AlIDS mor-
tality is projected to decline using similar models
as for other countries—but in most cases with
dower improvements. AIDS mortality is then
added to these no-AIDS country scenarios. AIDS
mortality is derived using a model developed by
the UNAIDS Reference Group on Estimates,
Modeling, and Projections (see United Nations,
2003a), which is fitted to historical estimates of
HIV prevalence (also from UNAIDS) to estimate
country-specific parameters for the epidemic.
These parameters are used in projection, allowing
HIV prevalence and subsequent AIDS deaths to
follow aninitial upward path and eventually reach
a peak. The further assumption is added that HIV

64

2025 2035 2045

transmission gradualy declines beginning in
2010. The result is adlower risein life expectancy
in these countries in comparison to others, or an
actual decline. Overall, at the world level, life ex-
pectancy at birth within the 2002 Revision was
projected to increase from 64.6 years in 1995-
2000 to 74.3 years in 2045-2050 (figure 4).

Assumptions are also made about international
migration, based on past migration estimates and
on public policy toward migrants. Migration as-
sumptions are specified country by country—not
following any standard model—and often assume
little change in migration except where current
patterns reflect unusual events unlikely to be re-
peated, such as the return of refugees to a specific
country. Thus the United States, which receives
the largest number of immigrants, is estimated as
having 6.3 million net migrants in 1995-2000 and
is projected to have only dlightly fewer—5.5 mil-
lion—in 2045-2050. China and Mexico lose the
largest net number of net migrants in 1995-2000
and also in 2045-2050. Migration figures are ad-
justed where necessary to ensure a balance be-
tween immigrants and emigrants across countries.
Migration assumptions have minimal effect on
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world projections but do affect country and re-
giona results. Sudden large migrations have in
fact, in the past, been a mgor source of error in
projections (National Research Council, 2000).

Besides the medium, high, and low scenarios, a
few other scenarios are provided in the 2002 Revi-
sion, not as likely possibilities for the future but to
facilitate analysis of the effects of various as-
sumptions. Separate scenarios are provided with
(@) country total fertility held constant at 1995-
2000 levels, (b) fertility set for the entire projec-
tion period at exactly replacement level, (c) life
expectancy by sex held constant at 1995-2000
levels, (d) AIDS diminated from country projec-
tions for severely affected countries, or (e) all in-
ternational migration eliminated.

D. LONG-RANGE POSSIBILITIES

These results for 50-year projections are only a
small part of the results recently reported by the
United Nations (2003b, 2003c, 2004). Among
other things covered in considerable detail are

smaller regions, individual countries, age struc-
tures, and the effect of HIV/AIDS. These results
should foreshadow what one finds when projec-
tions are extended to 300 years. One can expect
world population growth to level off—but when,
and at what level, and will population eventually
decline? One might expect the vital rates underly-
ing the projections to follow parallel trgjectories
and eventually converge across regions. How long
will this take, given the assumptions made in
50-year projections? How widely will coun-
triesdiverge in the meantime, and how will their
relative demographic positions change? Like re-
gions, will individual countries also al converge,
or will some differences persist? One should ex-
pect al populations to age—but how much, and
how large can the oldest groups in the population
become?

To provide answers to such questions, similar
assumptions are needed to those that underlie the
50-year projections but also extend the methodol -
ogy in consistent ways. These extensions are de-
tailed next.
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1. PROJECTIONS AFTER 2050: LONG-RANGE
GROWTH AND DECLINE

A. SCENARIOS

To extend the projections to 2300, additional as-
sumptions about the period after 2050 are needed.
If fertility levels were projected to continue in-
definitely at 1.85 children per woman, as the 50-
year projections assume, long-range population
decline would be inevitable. Instead, fertility is
projected to stay below replacement level con-
tinuoudly for no more than 100 years per country
over the period from 1950 forward, and to return
to replacement after 100 years, or by the year
2175, whichever comes first. Replacement level,
given the low mortality rates expected in the next
century, would be around 2.05 children per
woman. With this assumption, countries that now
have below-replacement fertility return to re-
placement earlier than countries with fertility well
above replacement, which first progress down-
ward to a level of 1.85 in accordance with the
models used for 50-year projections, and then take
100 yearsto return to replacement level.

To provide high and low aternatives to this
main, medium scenario, the high and low scenar-
ios in the 50-year projections are extended. The
high scenario in the 50-year projections assumes
that total fertility stays 0.5 children above the
level in the medium scenario. Beyond 2050, this
gap isinitially narrowed to 0.25 children and then
increased to approximately 0.3 children once fer-
tility in the medium scenario returns to replace-
ment. The long-range gap is approximate because
fertility in the high scenario isfixed, eventually, at
2.35 children whereas replacement-level fertility
in the medium scenario varies dightly across
countries. The low scenario in the 50-year projec-
tions assumes that total fertility stays 0.5 children
below the level in the medium scenario. This gap
then narrows to 0.25 children after 2050, and nar-
rows further, once replacement level is reached in
the medium scenario, to approximately 0.2 chil-
dren. Long-range fertility in the low scenario is
fixed at 1.85. With these assumptions, fertility
levels in the high and low scenarios are some-
what asymmetric around the medium scenario,

with the high scenario diverging more. The
asymmetric gaps between the ultimate replace-
ment fertility level for the medium variant, on one
hand, and the high and low variants on the other
hand are caused by initially assuming a replace-
ment fertility level of, approximately, 2.1 children
per women and then adding or subtracting
0.25 children to this level to calculate the high
and low variant, respectively. In the actual projec-
tion process, however, replacement fertility was
calculated exactly as a net reproduction rate of
one. This implies fluctuation of the true replace-
ment fertility level about the approximate level of
2.1 children per women, and hence the asymme-

try.

Besides these three scenarios, two other scenar-
ios were developed for anaytical purposes. The
medium scenario, in the long run, assumes re-
placement fertility, or a net reproduction rate of 1.
This does not assure zero population growth be-
cause mortality continues to decline at older ages,
past reproductive age. One can however force
zero growth, with births exactly equal to deaths.
This requirement, imposed 50 years after a coun-
try returns to replacement fertility in the medium
scenario, gives an aternative, zero-growth sce-
nario.

A fifth scenario is added by simply extending
the constant-fertility scenario in the 2002 Revi-
sion, therefore holding total fertility indefinitely at
its level in 1995-2000. This scenario produces an
unrealistic, and almost unimaginable world popu-
lation of 134 trillion by 2300.

Mortality assumptions are similar across all
these scenarios, essentially involving an extrapo-
lation of mortality patterns projected in the 2002
Revision. Following an approach developed by
Lee and Carter (1992), the matrix of projected
age-specific mortality rates for both sexes com-
bined in 2000-2050 is decomposed (after taking
logs) into additive components representing the
mean pattern for mortality by age, the product of
the level of mortdlity (k) at a given time and the
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relative speed of change at each age, and a resid-
ual. An ARIMA time-series model is fitted for k
and used in extrapolating trends beyond 2050 for
males and females separately. No limit is set on
life expectancy, and life tables are extended for
projection purposes (following the Kannisto logis-
tic function, Thatcher, Kannisto, Vaupel 1998) up
to age 130.

Reasonable assumptions about long-range inter-
national migration are difficult to make. Essen-
tially as a default, zero net international migration
per country is assumed beyond 2050.

The methodology represents substantial depar-
tures from the previous United Nations long-range
projections, which were based on the 1998 Revi-
sion (United Nations, 2000). As already noted, the
50-year projections in the 2002 Revision made
important changes to previous methodology,
which carry over to the long-range projections.
More radical changes are also made.

Projections are run by country, asis implied in
the assumptions described, rather than by major
area, which was the standard practice in past long-
range projections. This change leads to substantia
differences in the way vital rate trends are speci-
fied. Specific countries will be considered, focus-
ing, as has been the practice in shorter projections,
mainly on the 192 countries or areas with current
populations of at least 100,000. Projections were
also made for 36 smaller countries and areas, to be
included in aggregates, but specific country re-
sults will not be detailed.

The scenarios produced are a different, simpli-
fied set relative to the previous long-range projec-
tions. Although some comparisons will be drawn
with earlier long-range projections, identifying the
specific methodological reasons for changes in
resultsis not possible.

These long-range projections are also extended
to 2300 rather than stopping at 2150, which was
the previous practice. This is meant to provide a
longer perspective, to allow assumed demographic
trends to entirely work themselves out. How long
a projection is really necessary for this purpose
depends on how far into the future vital rates are
allowed to change. Since the current methodol ogy

allows life expectancy to rise indefinitely, projec-
tions could in fact be extended indefinitely.

One can, however, get some idea of how long a
projection is needed to see the full effects of some
other assumptions. Populations grow for four rea
sons. fertility is above replacement, mortality is
falling, net international migration is positive, or
the age structure favours growth. The age struc-
ture effect, for example, might involve having
proportionally more people below, say, age 80,
who are at lower risk of dying than older people.

Of these four effects on growth, net migration is
eliminated by assuming it is zero after 2050. The
effect of fertility should be eliminated once fertil-
ity reaches replacement, i.e., when net reproduc-
tion settles at 1. Results from the medium scenario
indicate that all 192 countries will have reached
this point by 2175 (figure 5). The mortality effect
will never be eliminated under the assumption of
continuously rising life expectancy. This should
continue to affect the age structure too, but one
can eliminate effects on the age structure from
changing fertility. The zero-growth scenario ac-
complishes by forcing births to equal deaths be-
ginning 50 years after replacement fertility is
reached in a given country. Under this scenario,
projected population growth is essentialy zero in
every one of 192 countries beginning in 2225. (It
is always smaller than 0.002 per cent, in the abso-
lute, for every country, but may not be exactly
zero because of rounding errors in the calculations
for small countries.)

Beyond 2150, therefore, number of births makes
no direct contribution to population growth, and
population change beyond that point—and in ear-
lier periods too in some but not all countries—can
be interpreted as due to mortality change or the
age structure. Then, since most age structure ef-
fects disappear by 2225, population change be-
yond that point must stem mainly from continu-
ously rising life expectancies.

Consideration of these vital rate assumptions
suggests that the first half of these projections
should be the more interesting part—the part
where country vital rates vary more, rather than
following similar trends. For the first 50 year of
the projections, international migration is allowed
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Figure 5. Maximum and minimum country valuesin each period for net reproduction rate
and aver age annual rate of population change: 2050-2300
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to vary. For the first 75 years, some countries
will have fertility above replacement. For the first
100 years, some countries will not experience
negative population growth. Therefore, the first
century of the projections should hold the most
interest, before countries are forced to follow
uniform trends. Nevertheless, the variation in
demographic trends over this century or so has
effects that linger, requiring some attention to the
longer run.

B. WORLD POPULATION

Under the assumptions made in the medium
scenario projection, world population will not
vary greatly after reaching 8.92 hillion in 2050
(figure 6). In another 25 years, by 2075, it is pro-
jected to peak at 9.22 billion, only 3.4 per cent
above the 2050 estimate. It will then dip dlightly
to 8.43 billion by 2175 and rise gradually to 8.97
billion, very close to the initial 2050 figure, by
2300. Therefore, world population growth beyond
2050, at least for the following 250 years, is ex-
pected to be minimal.

2200 2250 2300

The high and low scenarios are considerably
different (table 1). Population will not level off in
either case. In the high scenario, it will go from
10.63 hillion in 2050 to 36.44 billion in 2300. In
only the half century from 2050 to 2100, world
population will grow by athird, by 3.39 billion. In
the low scenario, over the same span, world popu-
lation will be cut by one-fourth, and over the en-
tire period to 2300, by two-thirds, from 7.41 bil-
lion in 2050 to 2.31 hillion in 2300. Changes in
world population over 50-year periods (figure 7)
reinforce the impression that substantia long-
range growth or decline is within the ream of
possihility, though not necessarily the most likely
future path for population.

The growth rates that produce differences
among scenarios are shown in figure 8. In the me-
dium projection, growth stays close to O per cent,
falling below zero till around 2175 and then rising
dightly above it. Growth rates in the high and low
scenarios differ by about half a percentage point
from the medium scenario in opposite directions.
The differences are close to being symmetrical
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Figure 6. Estimated world population: 1950-2000, and pr oj ections; 2000-2300
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TABLE 1. POPULATION AND AVERAGE ANNUAL RATE OF CHANGE OF THE WORLD AND DEVELOPMENT GROUPS,
ESTIMATES AND THREE SCENARIOS. 1950-2300

World More developed regions Less devel oped regions
Year or period Medium High Low Medium High Low Medium High Low
Population (millions)
1950....cciieirenne 2519 — — 813 — — 1706 — —
1975... e 4068 — — 1047 — — 3021 — —
2000......cccceiereennans 6071 6071 6071 1194 1194 1194 4877 4877 4877
2025....ccciiiiieins 7851 8 365 7334 1241 1282 1199 6610 7082 6135
2050.....cccceierienins 8919 10633 7409 1220 1370 1084 7699 9263 6325
2075, 9221 12494 6 601 1153 1467 904 8068 11027 5696
2100.....cceeiiriennns 9064 14018 5491 1131 1651 766 7933 12367 4726
2125 8734 15296 4556 1137 1885 679 7597 13411 3877
2150....cciiiiriens 8494 16722 3921 1161 2152 633 7333 14571 3288
2075 8434 18696 3481 1185 2454 593 7249 16242 2889
220 8499 21236 3165 1207 2795 554 7291 18441 2612
2225, 8622 24301 2920 1228 3179 517 7395 21122 2403
2250....cciiiiiiieins 8752 27842 2704 1246 3612 482 7506 24230 2223
2275, 8868 31868 2501 1263 4100 448 7605 27768 2053
2300.....cceeieriennns 8972 36444 2310 1278 4 650 416 7694 31793 1894
Average annual rate of change (per cent)

1950-1975............. 1.92 — — 101 — — 2.29 — —
1975-2000............. 1.60 — — 0.52 — — 1.92 — —
2000-2025............. 1.03 1.28 0.76 0.16 0.29 0.02 1.22 1.49 0.92
2025-2050............. 0.51 0.96 0.04 -0.07 0.26 -0.41 0.61 1.07 0.12
2050-2075............. 0.13 0.64 -0.46 -0.23 0.27 -0.72 0.19 0.70 -0.42
2075-2100............. -0.07 0.46 -0.74 -0.08 0.47 -0.67 -0.07 0.46 -0.75
2100-2125............. -0.15 0.35 -0.75 0.02 0.53 -0.48 -0.17 0.32 -0.79
2125-2150............. -0.11 0.36 -0.60 0.08 0.53 -0.28 -0.14 0.33 -0.66
2150-2175............. -0.03 0.45 -0.48 0.08 0.53 -0.27 -0.05 0.43 -0.52
2175-2200............. 0.03 0.51 -0.38 0.07 0.52 -0.27 0.02 0.51 -0.40
2200-2025............. 0.06 0.54 -0.32 0.07 0.52 -0.28 0.06 0.54 -0.33
2225-2050............. 0.06 0.54 -0.31 0.06 051 -0.28 0.06 0.55 -0.31
2050-2075............. 0.05 0.54 -0.31 0.05 051 -0.29 0.05 0.55 -0.32
2075-2300............. 0.05 0.54 -0.32 0.05 0.50 -0.29 0.05 0.54 -0.32

between the high and the low scenarios, but the
effect of the divergence is greater for the high
scenario, because the population base on which
these growth rates operate is larger and expand-
ing. In the last century of the high scenario,
growth is constant at 0.54 per cent a year, por-
tending unending growth. In the low scenario,
decline is essentially constant at around -0.32 per

cent a year, similarly implying no limit to decline
short of extinction.

The growth rates vary largely because of varia-
tion in fertility, which is also shown in the figure.
Total fertility, projected at 2.00 children per
woman worldwide in 2050, fals to a low point of
1.87 around 2075 (in the medium projection).
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Figure 8. Average annual rate of change of theworld population and
total fertility, estimates and three scenarios: 1950-2300
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Forty years later, world population growth reaches
its low point of -0.15 per cent. Population growth
takes somewhat longer after fertility bottoms out
to reach its minimum in the high and low scenar-
ios, but the sequenceis similar.

A comparison with the previous long-range pro-
jection indicates the importance of fertility as-
sumptions. That projection was based on the 1998
Revision and took population up to 2150. World
population growth up to 2050 in the 2002 Revi-
sion is strikingly similar to growth in the 1998
Revision, as noted earlier. However, the long-
range projections beyond 2050 are quite different,
with that based on the 1998 Revision showing
steady growth (figure 9). The reason is fairly
straightforward: fertility was assumed, in the ear-
lier long-range projections, to stay only briefly
below replacement, returning essentidly to re-
placement a decade beyond 2050 rather than, asin
the current projection, staying clearly below for a
century after 2050. Many countries in developing
regions, in the earlier projection, never fal below
replacement fertility, but in the current projection
they do. The assumption, therefore, that fertility
will fal to low levels for afairly long period, not

just in more developed but aso in less developed
regions, is a distinctive characteristic of the cur-
rent long-range projections.

Mortality levels play arole in long-range popu-
lation growth, helping account for the temporary
decline and being responsible for change once
fertility has settled at replacement. The role of
mortality, however, is not evident from trends in
life expectancy. World life expectancy is pro-
jected to grow along a smooth path but at a dow-
ing pace. It is expected to reach 74.8 years in
2050—after having risen about 20 years in 1950-
2000 and rising further about 10 years in 2000-
2050. Gains beyond 2050 diminish: for 2050-
2100, 8 years, and then for subsequent 50-year
periods 5, 4, 3, and finally 2 years for 2250-2300.
By the time rising life expectancy becomes the
dominant and indeed the sole influence on
growth—in 2225—it will be at 92.8 years and
risng slowly, leading to an annua population
growth rate over the next half century of only
0.06 per cent.

There is no indication from these trends that
mortality change could produce fluctuations in
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Figure 9. Comparison of world population and net reproduction rate with previous
long-range projections, estimates and medium scenario: 1950-2150
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growth. Nevertheless, the crude death rate does in
fact fluctuate. As births fall and populations age,
the crude death rate rises, intersecting with the
crude birth rate in 2075 and not falling below it
again until 2170 (figure 10). Within this period, at
least, the rise in the crude death rate is more sub-
stantial than the fall in the crude birth rate. Should
the crude death rate instead stay at its 2050 level,
no population decline would occur. Mortality
change therefore does make an important contri-
bution to growth trends.

The medium scenario implies that the still sub-
stantial population growth expected up to 2050
will not continue. If vital rates follow expected
trends, world population will level off (though it
may still continue to grow fairly slowly) close to
the 2050 level. However, small, consistent devia-
tions in vital rates from expected paths could have
quite substantial effects. Population could instead
(in the high scenario) be double its 2050 size

16

2050

0.8

2075 2100 2125 2150

about a century later, or (in the low scenario) be
only half as large in 75 years. Is the projected
range for future world population too wide? For
many planning purposes it probably is, though not
many people are in the business of planning cen-
turies in advance. This range of possibilities may
in fact bea reasonable reflection of the uncer-
tainty that attends population projections of sev-
eral centuries. A crude way to demonstrate this is
to extrapolate the confidence intervals estimated
for the 1998 Revision. Doing this would set an
upper limit of 37 billion by 2300, essentialy the
same asthe high scenario. (An extrapolation for
the lower limit, however, would give negative
figures)

Some patterns visible in the world projection
reappear again and again in regiona and country
projections. Fluctuation in popul ation growth, par-
ticularly a long period of decline and an eventual
return to positive but minimal growth, are typical
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Figure 10. Crude birth and death rate and rate of natural increase for theworld,
estimates and medium scenario: 1950-2300
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for most countries. That fluctuations eventuate in
little change in the long run, such that population
in 2300 is not much different from population in
2050, is also common. That fertility first declines
below replacement and then recovers to replace-
ment level, and that population growth follows,
with turning points about half a century later, is
also a genera pattern. The steady rise in life ex-
pectancy, which paradoxically produces an initial
rise in the crude death rate, also appears in many
cases. That high and low scenarios provide awide
range around the medium scenario is the usual
pattern.

These patterns recur in projections within vari-
ous regions and countries. Some things do vary,
however: specific levels of demographic parame-
ters, as well as the timing of events. Regions and
countries differ in how far fertility and growth
fall, how high the crude death rate rises, and
when exactly these events are projected to happen.

2150 2200 2250 2300

Figure 11 shows the projected time line of demo-
graphic milestones for world population. Similar
events occur in most countries, but along different
time lines. The similarity of patterns might seem
to imply that rates of change for regions and coun-
tries should eventualy converge. Whether this is
in fact the case needs to be determined.

C. MORE DEVELOPED AND
LESS DEVELOPED REGIONS

At present and in projections through 2050,
more developed and less developed regions are
strikingly  different in  demographic terms.
Whether these regions will still be properly dis-
tinguished in the following centuries may be
unlikely but is ultimately impossible to tell. One
can however ask—regardless of what happens to
economic, social, and political distinctions—
whether these regions will remain demographi-
cally distinctive.
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Figure 11. Significant world demographic events between 2000 and 2300

Population
Year Demographic event (billions)
2005 Crude death rate starts rise (from 9.0 per 1000) 6.45
2025 Fertility falls to replacement (and keeps fallling) 7.85
2075 Crude death and birth rates intersect (at 11.4); 9.22
population reaches maximum
2105 Crude birth rate falls to minimum (at 10.7) 9.00
2115 Crude death rate reaches maximum (at 12.3); 8.86
growth rate at miminum (-.15% in 2105-2120)
2155 Fertility rises to replacement (and stays there) 8.47
2175 Crude death and birth rates intersect again (at 11.1) 8.43
2225 Fertility effects on growth have disappeared 8.62

In the projections to 2050, most of the popula-
tion growth isin currently less developed regions
rather than in currently more developed regions.
From 2050 to 2300, in contrast, less developed
regions are projected to decline marginally in size,
from 7.70 to 7.69 billion, whereas more devel oped
regions actually increase, from 1.22 to 1.28 billion
(figure 12). Initialy, the population growth rate
for less developed regions will fall while the rate
in more developed regions rises, the two crossing
over around 2090. Then the trends will reverse
until the growth rates converge permanently
around 2210 (figure 13). High and low scenarios
show similar patterns. The projected range be-
tween high and low projected populations is pro-
portionally similar between more developed and
less developed regions—though for less devel-
oped regions, with their substantially larger popu-
lation, the difference between high and low abso-
[ute numbers is much greater.

The eventually similar growth between more
developed and less developed regions is produced
by similar long-range assumptions, especially the

assumptions that fertility will fall in al countries
below replacement (in the medium scenario) and
rebound to replacement after a period largely
similar across countries of a century or so. Start-
ing their fertility declines later, less developed
regions will reach low fertility levels after more
developed regions but also stay at these levels
until alater date. Figure 14 shows that total fertil-
ity for the two groups crosses over around 2055
and eventualy converges, just like the growth
rates, with the cross-over and the convergence
preceding similar points in the growth rates by
roughly 50 years.

The fact that growth converges for more devel-
oped and less developed regions is not surprising
given the assumptions, and in a way less interest-
ing than the time required for this convergence. In
more developed regions, the crude death rate be-
gins rising around 1970 and reaches its peak
around 2045 (figure 15). It intersects with the
crude birth rate in the course of this rise around
2010, starting a period of negative natural in-
crease, and intersects again on a downward path
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Figure 14. Total fertility, more developed and less developed regions,

estimates and three scenarios: 1950-2300
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around 2105, ending the period. In less devel oped
regions, the crude death rate does not begin rising
until 2015 and peaks in 2120, intersecting the
crude birth rate in 2080 and 2175. For less devel-
oped regions in comparison to more developed
regions, these turning points come anywhere from
45 to 75 years later and at somewhat different lev-
els of the vital rates. To take a somewhat different
comparison, it takes more than 50 years from to-
day (till about 2055) for total fertility in more de-
veloped and less developed regions to intersect,
and then a century beyond that (till 2160) for total
fertility to intersect again. Growth rates will take
about 50 years longer, in each case, to intersect.
The consequences of the late start for less devel-
oped regions in the demographic transition stretch
out into the future. In the aggregate, despite paral-
lel long-range assumptions, less developed re-
gions do not catch up demographically with more
developed regions for over 200 years from today.
Based on crude rates, in fact, less developed re-
gions never seem to fully catch up (figure 15).

In looking at life expectancies, this impression
is reinforced (figure 16). Less developed regions
made substantially faster gains in life expectancy
than more developed regions in 1950-2000 and
are projected to continue to make faster gains in
2000-2050, though by 2050 they will still be be-
hind, with life expectancies of 71.5 years for
males and 75.8 years for females (versus 79.0 and
84.9 in more developed regions). Beyond 2050,
gains will be dighter and become amost equal.
By 2300, life expectancies will reach 94.8 and
96.3 years for males and females, respectively, in
less developed regions, still short of levels of 99.7
and 102.7 in more developed regions. Well before
that, by around 2200, the gains in less developed
regions will fall marginally below those in more
developed regions, and the difference in gains,
though very small, will increase over time. Less
developed regions, therefore, when projected
based on their demographic history, are likely to
retain some distinctions, however small, from
more devel oped regions.

Figure 16. Male and female life expectancy at birth, mor e developed
and less developed regions: 1950-2300
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D. MAJOR AREAS

Among major areas (table 2), the 2002 Revision
shows Africa and Europe at opposite ends of the
spectrum, with the highest and lowest projected
growth rates to 2050. Differencesin growth across
major areas eventually resolve themselves. Afri-
can growth slows from 2050 to 2100, and over the
following two centuries, Africa’s share of world
population will actually shrink dlightly while
Europe' s share will grow dightly (figure 17).

Growth rates for the six major areas show the
same pattern aready seen for the world as a
whole: an initial decline toward zero growth, the
decline starting in the twentieth century; then
about a century of subzero growth, meaning popu-
lation decline; and an eventual return to positive

growth but at a very low rate, generally close to
0.05 per cent annualy (figure 18). The notable
exception to this pattern is Northern America,
whose growth rate does decline and recover but
never fals below zero. As noted above, growth in
Northern America is supported throughout the
first half of the twenty-first century by substantial
net immigration. Another major area of relatively
high net immigration, Oceania, does experience
negative growth, but for 65 years rather than a
century.

The major areas differ in how low growth falls
and in the timing of the decline. Growth falls to
alower level than anywhere else in Europe
(-0.53 per cent annually). For Latin America and
the Caribbean, Africa, and Asia, the lowest point
isonly half as low. Oceania has a shallow decline

TABLE 2. POPULATION, AVERAGE ANNUAL RATE OF CHANGE, AND DISTRIBUTION OF WORLD POPULATION,
BY MAJOR AREA, ESTIMATES AND MEDIUM SCENARIO: 1950-2300

Latin America

and the Northern
Year or period Africa Asia Caribbean Oceania America Europe
Population (millions)
1950, 221.2 1398.5 167.1 12.8 171.6 547.4
2000.......cccerenneneen 795.7 3679.7 520.2 31.0 315.9 728.0
2050.....ccccirennenenn 1803.3 52221 767.7 458 4479 631.9
2100.....ccciirenenenn 22543 5019.2 732.5 46.1 473.6 538.4
2150.....ccciiiinenen 2083.1 4650.8 675.0 448 490.1 550.4
2200.....cccciriiinen 2008.2 46817 680.8 455 508.8 573.7
2250, 2060.4 48240 703.5 47.0 523.0 593.8
2300.....ccciireineneen 2112.7 49432 722.7 484 534.1 611.3
Average annual rate of change (per cent)
1950-2000............. 2.560 1.935 2271 1.770 1.220 0.570
2000-2050............. 1.636 0.700 0.778 0.778 0.698 -0.283
2050-2100............. 0.446 -0.079 -0.094 0.010 0.111 -0.320
2100-2150............. -0.158 -0.152 -0.164 -0.056 0.069 0.044
2150-2200............. -0.073 0.013 0.017 0.031 0.075 0.083
2200-2250............. 0.051 0.060 0.065 0.065 0.055 0.069
2250-2300............. 0.050 0.049 0.054 0.058 0.042 0.058
Percentage distribution of world population
1950 8.8 55.5 6.6 05 6.8 217
2000.....cccirerrnen 131 60.6 8.6 05 52 120
2050.....ccciireienenn 20.2 58.6 8.6 05 50 71
2100....ccciireieneen 249 554 8.1 05 52 59
2150, 245 54.8 79 05 58 6.5
2200.....ccciiieianenn 236 551 8.0 05 6.0 6.8
2250, 235 551 8.0 05 6.0 6.8
2300....ccciireenenn 235 551 8.1 05 6.0 6.8
22 United Nations Department of Economic and Social Affairs/Population Division
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Figure 17. Population in major areas, estimates and medium scenario: 1950-2300
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to -0.09 per cent, and Northern American growth
does not go below 0.03 per cent. Europe reaches
its low point first, around 2050. Latin America
and the Caribbean, Northern America, and Asia
follow about 50 years later, followed by Oceania
and eventually—80 years after Europe—by Af-
rica

Because of this staggered pattern of growth and
decline, population distribution across major areas
appears to have small waves and troughs, but once
demographic calm is restored, regiona shares of
world population hardly vary. From 2050 to 2100,
Africa s share of world population will rise 5 per-
centage points, and Asia's share will fall 3 per-
centage points. Changes for other major areas will
be smaller. Beyond 2100, changes throughout will
be small. By 2300, Africa's share will be only 1
percentage point lower than in 2100, and this will
be the biggest change in shares across mgjor ar-
eas. The projected distribution in 2100, there-
fore—Asia at 55 per cent, Africa at 25 per cent,
Latin America and the Caribbean at 9 per cent,
Europe at 7 per cent, Northern America at 5 per
cent, and Oceaniaat 0.5 per cent—will not change
greatly in the following two centuries.

Convergence in fertility underlies this conver-
gence in population growth. Curves representing
total fertility trends (figure 19) in fact resemble
curves for population growth, with the qualifica-
tion that the turning points in fertility come about
50 years earlier. The curves for Northern Amer-
ica, and to a lesser extent Oceania, indicate |lower
fertility than would typically support the popula-
tion growth rates shown earlier for 1950-2050
because, as has been pointed out, growth has been
supported, in these mgjor areas, by substantial
migration.

Across magjor areas, fertility fals to its lowest
point in Europe. Tota fertility is estimated to have
fallen below 1.5 children per woman around 1995
and is projected to stay below that level until
around 2020. No other major area will come
close. Although projected fertility for individual
countries is alowed to fall below 1.85, it will not
do so for major areas other than Europe. Fertility
in Northern America, to be sure, fel to 1.78 in
1975-1980, but the projection beyond 2000 for
this major area, and for all other ones except
Europe, includes no values so low. Nevertheless,
fertility is projected to be below replacement in

Figure19. Total fertility, major areas, estimates and medium scenario: 1950-2175
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each major areafor a century or alittle more (fig-
ure 20). This below-replacement period varies. It
comes early for Europe (1975-2085), latest for
Africa (2050-2160). After this period is over, par-
ticularly after 2175, fertility flat-lines not only in
each major area but also in each country (fig-
ure 5), therefore ceasing to be of much interest.

The crude birth rate generally tracks total fertil-
ity, falling below the crude death rate in most
cases at the point where growth turns negative.
This cross-over point is due, as has already been
noted for the world and the more developed and
less devel oped regions, not only to falling fertility
but aso to the rising crude death rate (figure 21).
The crude desth rate rises most from its minimum
to its subsequent maximum, by 6.3 points per
thousand, in Latin America and the Caribbean. It
rises least, by only 2.6 points, in Northern Amer-
ica, partly accounting for the fact that this major
area does not experience negative growth. Particu-
larly notable among other regional contrastsis the
way Europe and Africa appear to be out of phase,
with Europe hitting its maximum crude death rate
shortly after 2050 about when Africa hits its

minimum, and the rates crossing over, about 50
years later, headed in opposite directions.

Though crude death rates appear to be out of
phase, life expectancies are expected to rise
roughly in paralel, but at different levels. As
shown in the review of the 2002 Revision, life
expectancy is projected to be substantially shorter
in Africa than in other major area. By 2050, it is
projected at 65.8, at least 11 years shorter than in
every other mgjor area. Extending the projections
suggests that Africa will close the gap substan-
tially, especially over the following century, but
not eliminate it. Figure 22 compares life expec-
tancy in each major area to life expectancy in
Latin America and the Caribbean, which is chosen
as the standard because it is intermediate among
the major areas. Africa gains, relative to Latin
America and the Caribbean, up to 2210, though
the gains in the latter decades of that period are
quite small, but then life expectancies begin to
diverge very dowly. By 2300, life expectancy in
Africais projected at 92.9 years, 5.1 years shorter
than in Latin America and the Caribbean and
3.6 years shorter than in Asia. The main reason

Figure 20. Periods when net reproduction rateisbelow 1, major areas,
estimates and medium scenario: 1950-2200
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Crude death rate per thousand

Figure 21. Crude death rate and points of intersection with crudebirth rate,
major areas, estimates and medium scenario: 1950-2300
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behind this is differentia growth of countries in
Africa, which changes the weights that go into
calculating the average for the whole continent.

The very slow divergence of life expectanciesin
the long run, after aimost two centuries, does not
apply only to Africa but to all mgjor areas, with
the singular exception of Northern America. This
divergence is consistent with the divergence be-
tween more developed and less developed re-
gions. Why does this happen? Many factors are
playing into this, but the most important is that the
mortality was projected independently for each
country. The diffusion of knowledge and technol-
ogy, which could narrow the gaps between coun-
tries, was not factored into the projection method-
ology. Such an implicit assumption of independ-

ent trends does not affect short-term projections,
but it seems to affect long-range projections like
this one. Another factor behind the divergent
trends can be attributed to countries changing
their relative weight in a particular region, already
mentioned above.

The following sections turn to the regions of the
major aress to clarify such issues, as well to de-
termine whether regional patterns apply to al
parts of amgjor area, and possibly develop further
insights into the causes of these patterns. Since the
earlier summary of the 2002 Revision did not go
below the level of major areas, these sections
touch on relevant aspects of the 50-year projec-
tions in describing the 300-year projections (tables
3and 4).

TABLE 3. POPULATION BY MAJOR AREA AND REGION, ESTIMATES AND MEDIUM SCENARIO: 1950-2300

(millions)

Major area and region 1950 2000 2050 2100 2150 2200 2250 2300
AFFICA e 221.2 7957 18033 22543 20831 20082 20604 21127
Southern Africa......ccceveeeeeiiiiennns 15.6 50.4 46.6 452 44.8 46.8 48.7 50.1
Eastern Africa.......cccceeeeveeveeennennenn 65.6 2525 614.5 808.8 754.3 724.8 742.9 761.4
Middie Africa......cccceeiirieereinenes 26.3 93.0 266.3 354.7 320.4 304.2 312.3 321.1
Western Africa.......coocveeeenennnnn, 60.4 226.1 569.9 735.5 681.3 651.5 666.7 683.2
Northern Africa........cccceeveereiennnes 53.3 173.6 306.0 310.2 282.3 281.0 289.7 296.9
ASIQ s 13985 36797 52221 50192 46508 468L7 48240 49432
50.9 192.2 400.8 472.7 438.7 426.8 436.3 4457
3576 10169 15314 14584 13082 13045 13423 13717
140.9 469.1 9325 10103 903.3 880.4 902.8 922.9
178.1 520.4 767.2 734.7 689.4 700.7 721.8 738.9
5548 12752 13952 11815 11491 12007 12467 12852
116.2 205.9 194.9 161.6 162.2 168.5 174.0 178.8
167.1 520.2 767.7 7325 675.0 680.8 703.5 722.7
54.0 171.8 233.1 212.4 202.2 208.8 216.3 222.6
59.0 175.5 277.0 273.8 247.6 246.4 254.6 261.8
17.0 377 45.8 42.1 38.3 384 39.7 409
37.1 135.2 211.8 204.2 186.8 187.2 192.8 197.4
12.8 310 45.8 46.1 44.8 455 47.0 48.4
0.2 0.6 0.9 1.0 0.9 0.9 0.9 1.0
0.2 0.5 0.9 0.9 0.9 0.9 0.9 1.0
2.3 7.0 14.0 15.4 13.8 133 13.7 14.0
10.1 22.9 30.1 28.8 29.2 30.4 31.4 324
171.6 315.9 447.9 473.6 490.1 508.8 523.0 534.1
547.4 728.0 631.9 538.4 550.4 573.7 593.8 611.3
Eastern EUrope........ccoovvvveevececenes 220.2 304.5 221.7 173.9 1785 185.9 191.8 196.6
Southern EUrope .........covveeeevevenenan. 109.0 145.8 125.6 98.5 98.5 102.6 106.3 109.6
Western EUrope........oceeeeeiveeveniens 140.9 183.5 184.5 170.6 1754 183.3 190.3 196.6
Northern EUrope........ccoceeeeevvecrenne. 77.3 94.1 100.1 95.5 98.0 102.0 105.5 108.5
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TABLE 4. AVERAGE ANNUAL RATE OF CHANGE FOR 50-YEAR PERIODS, BY MAJOR AREA AND REGION,
ESTIMATES AND MEDIUM SCENARIO: 1950-2300

(per cent)

1950- 2000- 2050- 2100- 2150- 2200- 2250-

Major area and region 2000 2050 2100 2150 2200 2250 2300
AFHICA e 2.56 1.64 0.45 -0.16 -0.07 0.05 0.05
Southern Africa......ccooeveveeeieeeieee 234  -0.16 -0.06 -0.02 0.09 0.08 0.05
Eastern Africa.....cccooeeveneneceeeneenn 2.70 1.78 0.55 -0.14 -0.08 0.05 0.05
Middle Africa.....ccocoonvineneneeeeseee 2.52 2.10 0.57 -0.20 -0.10 0.05 0.06
Western Africa........ccooeveneneieccncncen, 2.64 1.85 0.51 -0.15 -0.09 0.05 0.05
Northern Africa......ccovoeniiinecnience, 2.36 1.13 0.03 -0.19 -0.01 0.06 0.05
ASIA e 193 0.70 -0.08 -0.15 0.01 0.06 0.05
WeStErN ASIa.....ccoeieneeeeeeeeeeee e 2.66 1.47 0.33 -0.15 -0.05 0.04 0.04

19 To - TSR 2.09 0.82 -0.10 -0.22 -0.01 0.06 0.04
Other South-central ASia.......ccccoeveeee. 2.40 1.37 0.16 -0.22 -0.05 0.05 0.04
South-eastern ASIa......coceeeeeeeeeereniennns 214 0.78 -0.09 -0.13 0.03 0.06 0.05
China.....ccoeireeee e 1.66 0.18 -0.33 -0.06 0.09 0.08 0.06
Other Eastern ASia......cccoeeveveeeniecnenes 114 -011 -0.37 0.01 0.08 0.06 0.05
Latin America and the Caribbean............ 2.27 0.78 -0.09 -0.16 0.02 0.07 0.05
Brazil ..c.ocooveiniireeeeee e 2.32 0.61 -0.19 -0.10 0.06 0.07 0.06
Other South America........ccovveereecenen 2.18 0.91 -0.02 -0.20 -0.01 0.07 0.06
Caribbean.........cccooevvvinniiee 1.59 0.39 -0.17 -0.19 0.00 0.07 0.06
Central AMENICa......coevvveererieireenenen 2.59 0.90 -0.07 -0.18 0.00 0.06 0.05
OCEANIA. ... 1.77 0.78 0.01 -0.06 0.03 0.06 0.06
POlYNeSIa.....cocvveireeiieriee e 1.86 0.80 0.09 -0.12 0.00 0.06 0.05
MiICIONESIA....uevevieeieireeriee e 2.35 1.10 0.13 -0.06 0.03 0.07 0.06
MEBNESIA. ... 2.23 1.38 0.19 -0.21 -0.07 0.05 0.05
Australia/New Zedand.........c.ccccoueunee. 164 0.54 -0.08 0.03 0.08 0.07 0.06
Northern America.......cccoovvvveeveeencenceenn 122 0.70 011 0.07 0.07 0.06 0.04
BUMOPE ... 057 -0.28 -0.32 0.04 0.08 0.07 0.06
Eastern EUrope........ccocevevereeeeccenee 065 -0.63 -0.49 0.05 0.08 0.06 0.05
Southern EUrope.........cocoveeereennccnenn 0.58 -0.30 -0.49 0.00 0.08 0.07 0.06
Western EUrope........cccooveeeeeeeenenennenne. 0.53 0.01 -0.16 0.06 0.09 0.08 0.07
Northern EUrope.......ccoeevreverrecreenennnn 0.39 0.12 -0.09 0.05 0.08 0.07 0.06

E. AFRICA

In the projections to 2050 as well as the long-
range projections to 2300, Africa shows distinc-
tive patterns, with faster growth and higher fertil-
ity and mortality than other major areas. Are these
patterns typical across the continent, or are they
due to patterns for some specific region? The
United Nations customarily divides the continent
into five regions (figure 23). Of these, the three in
the “middle” of the continent—Eastern, Middle
and Western Africa—are projected to grow vigor-
ously from 2000 to 2050, more than doubling in
size. Their growth rates for this period are dightly

28

above that for Africa as awhole. Northern Africa,
in contrast, grows less, at 76 per cent over 50
years. Southern Africa, the smallest region, de-
clines, by 8 per cent. The increase in population
from 2000 to 2050 in the regions of Eastern, Mid-
dle and Western Africa will be twice as large as
the increase between 1950 and 2000.

Combined, these three regions of Africa aready
have the largest share of the continent’s popula-
tion, and this share is growing: from 72 per cent in
2000 to 80 per cent in 2050 to 84 per cent by
2100, the level a which it settles in the long run.
Together, they will reach one billion people
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Figure 23. Total population, African regions: 1950-2300
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shortly after 2025—it had only 150 million people
in 1950—and will be approaching two billion by
2100.

But it will not get there in these projections.
Even before 2050, population growth is expected
to slow down. Figure 24, in which the 2000-2050
period is set off by vertical lines, shows declining
growth rates for these three regions of Africa,
though growth rates are even lower within North-
ern and Southern Africa.

Beyond 2050, population growth substantialy
moderates in each region—except in a perverse
sense for Southern Africa, where a growth rate,
still negative by 2050, dowly creeps back to posi-
tive levels. Asin 2000-2050, Eastern, Middle, and
Western Africa are again the three fastest growing
regions in the world in 2050-2100, though the
pace is much sower. Growth in these three re-
gions does turn negative by 2105 and falls to its
lowest level around 2035, about a quarter century
after similar turning points for Northern Africa.

Rapid growth in Eastern, Middle, and Western
Africa has much to do with high fertility (fig-

2150 2200 2250 2300

ure 25). In 1995-2000, these three regions have by
far the highest fertility of any region of the world:
between 5.9 and 6.4 children per woman, at atime
when no other region reaches 4.5. By 2045-2050,
these three regions still have the highest fertility,
a around 2.5 children per woman, when almost
all regions are at 2.0 or below, and Northern and
Southern Africa are both at 1.9. By 2145-2150,
however, total fertility in Eastern, Middle, and
Western Africa has fallen marginaly below that
in every other region, a 1.91-1.97, versus 2.04-
2.09 everywhere else. Given the way fertility is
projected, these three African regions will be the
last regions with subreplacement fertility, which
will not disappear until shortly after 2150. Popula-
tion growth in these three regions of Africa from
2050 to 2100, however, is till related to high fer-
tility—not entirely contemporaneous high total
fertility but aso previous high fertility that has
produced a young population and consequently
many more children.

Figure 24 shows some irregular growth patterns
in the recent past, as well as an exceptionaly
steep fall in the growth rate for Southern Africa
Much of the irregularity, as well as the steep fdll,
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Average annual rate of change (per cent)

Figure 24. Average annual rate of population change, African regions. 1950-2300
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Figure 25. Total fertility, African regions: 1950-2175
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may be ascribed to HIV/AIDS. The projections
assume that HIV transmisson slows, so the
weight of “extra’ AIDS mortality is gradually
lifted, but not before adding millions of deaths
and dragging life expectancy down close to 40
years (figure 26). Only Northern Africa is spared
from this effect, which is greatest at the opposite
end of the continent, in Southern Africa Note
again that both the projected declines in life ex-
pectancy and the pre-2000 declines are derived
from epidemic models. The HIV/AIDS epidemic
does not entirely account for slower growth in
Southern Africa. Substantial fertility decline, ear-
lier than in Eastern, Middle and Western Africa
and ahead even of Northern Africa, dso plays a
part (figure 25).

F.AsA

Asiais four-and-a-half times as populous as Af-
rica, but by 2050 it will be less than three times as
populous. By 2100, it will be 2.2 times as popu-
lous, essentially the ratio that will hold till 2300.
China and India make up 62 per cent of the major
area and therefore are important to distinguish

(figure 27). Up to 2050, China's share of the re-
gional population will diminish, though in abso-
lute terms its population will still grow dlightly,
by 9 per cent over 50 years. India’ s population, in
contrast, will increase in absolute terms by 51 per
cent, sightly faster than the rest of the major area.
Up to 2050, still faster growth—though short of
rates in severa African regions—will take place
in the remainder of South-central Asia and in
Western Asia. Much slower growth will take
place in Eastern Asia (which includes, besides
China, the Koreas and Japan). Figure 28 suggests,
for 2000-2050, an upward gradient in growth rates
from east to west and roughly parallel declinesin
growth. Eastern Asia outside China dips into
negative growth around 2015 and China around
2030, while the other regions maintain positive
growth past 2050.

Beyond 2050, growth rates converge, and cross
over in the decades around 2100. As often seenin
these projections, the slowest growing become the
fastest growing and vice versa, until the regions
converge again close to zero growth. By 2100,
India will have 1.46 billion people, or 29 per cent

Figure 26. Life expectancy at birth, African regions: 1950-2300
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Figure 28. Average annual rate of population change, Asian regions: 1950-2300
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of the Asian population. China will have 24 per
cent of the Asian population, South-central Asia
outside India 20 per cent, South-eastern Asia
15 per cent, Western Asia 9 per cent, and Eastern
Asia outside China 3 per cent. Despite the twists
and turns of subsequent growth rates, this distribu-
tion will not change much up to 2300.

Unlike growth rates in the 2000-2050 period,
the fertility and mortality trends that underlie
them are not strictly paralel. Tota fertility in
Western Asia is somewhat lower than in South-
central Asia outside India, but is projected to de-
cline somewhat more slowly (figure 29). Fertility
takes the longest to reach 1.85 in Western Asia,
where it also takes the longest to recover to re-
placement level. Life expectancy in Western Asia
trails only China and the rest of Eastern Asia, and
is projected to overtake China by 2015 (figure
30). But beyond that, gains for Western Asia are
dighter. In the long run, China, and especially the
rest of Eastern Asia, will maintain a substantia
advantage over the rest of the major area. By
2300, life expectancy in the rest of Eastern Asia
will be four years longer than in China, while life

expectancy in Chinais at least three years longer
than in the other Asian regions. Among these
other regions, some rearrangement also takes
place. Life expectancy in India, now 2.5 years
above that in the rest of South-central Asia, will
rise slowly and fall below by 2020, but recover
and pass South-centra Asia around 2075. In the
long run, these two regions, as well as Western
Asia and South-eastern Asia, should have life ex-
pectancies around 94-96 years.

G. LATIN AMERICA AND THE CARIBBEAN

With 8.6 per cent of world population in 2000,
Latin America and the Caribbean has a seventh of
the population of Asia, and this ratio is projected
to hardly change through 2300. Population does
grow from 2000 to 2050, from 520 to 768 million,
but after 2050, a dight decline sets in. Latin
America and the Caribbean can be divided into
not quite equal thirds: Brazil (with 30 per cent of
regional population in 2050), the rest of South
America (36 per cent), and Central America, in-
cluding Mexico (28 per cent). The remaining
6 per cent of the population in 2050 will be in the

Figure 29. Total fertility, Asian regions: 1950-2175
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Figure 30. Life expectancy at birth, Asian regions: 1950-2300
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Caribbean (figure 31). This projected division of
the population is projected to change little up to
2300.

Growth trends in these four regions of Latin
America and the Caribbean are similar. In 1995-
2000, the growth rate varies from 1.0 per cent in
the Caribbean to 1.7 per cent in South America
outside Brazil. By 2045-2050, the range has nar-
rowed from -0.1 in the Caribbean to 0.3 in South
America outside Brazil. By 2095-2100, growth
rates will be essentialy identical across these re-
gions at -0.22 to -0.26.

The dightly slower growth in the Caribbean is
of interest because it is not tied to particularly
low fertility. Total fertility is lower in Brazil than
the Caribbean in 1995-2000 and stays below in
the projections through 2050. Instead, in the Car-
ibbean, life expectancy trends show an un-
usual pattern for the region. Life expectancy at
birth is assumed to have been essentially constant
in the 1990s, and then improves more slowly than
in surrounding regions for around 20 years (fig-
ure 32). The pattern is similar to the trends pro-
jected for some African regions, though more

2150 2200 2250 2300

moderate, and similarly reflects the effects of the
HIV/AIDS epidemic. With this shortfal in life
expectancy gains, life expectancy at birth in the
Caribbean is projected to be, by 2300, 1.3 to 2.0
years below that of other regions of Latin Amer-
ica

H. OCEANIA

Oceania is by far the smallest of the major ar-
eas, with less than 1 per cent of the population of
Asia. Although it is often divided into four re-
gions, it contains only three countries of more
than one million people: Australia, with 19.2 mil-
lion in 2000, New Zealand, with 3.8 million, and
Papua New Guinea with 5.3 million. The remain-
ing countries combined, which make up the rest of
Melanesia as well as Micronesia and Polynesia,
total only 2.8 million.

Audtralia is projected to grow to 25.6 million in
2050, then enter a period of decline and eventu-
ally grow much more slowly, to 27.7 million by
2300. Similarly, New Zealand is expected to
reach 4.5 million in 2050 and 4.7 million in 2300.
Papua New Guinea, on the other hand, is expected
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Figure 31. Total population, Latin American and Caribbean regions: 1950-2300
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Figure 32. Life expectancy at birth, Latin America and the Caribbean: 1950-2300
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to grow much more rapidly, more than dou-
blingin 50 years to 11.1 million by 2050, but
will only be at 11.3 million in 2300. The growth
pattern in Papua New Guinea is similar to that of
Africa, being intermediate between patterns of
sub-Saharan Africa and Northern Africa

I. NORTHERN AMERICA

Northern America comprises two countries, the
United States of America and Canada (aside from
island countries or areas with negligible popula-
tion). One of the peculiarities of this major area,
that is having trends that are not as smooth as
elsawhere, is partly due to the fact that few coun-
tries are included, and consequently there is little
averaging across unusua country trends.

The absence of negative growth aso distin-
guishes Northern America as compared to other
developed regions, which can be ascribed to net
migration and rdatively higher fertility levels in
the case of the United States of America. The pro-
jections to 2050 alow international migration to

continue largely at current levels. Relative to the
alternative of no migration, this raises the growth
rate for each country at least half a percentage
point (figure 33). Otherwise, Canada would dip
into negative growth by 2015 and the United
States of America by 2035. The long-range pro-
jections, following on the 50-year medium sce-
nario, exclude migration after 2050. Once it is
excluded, growth does not revert to what it would
be with no migration at al from 2000, however,
because migrants in the first half of the twenty-
first century are relatively young and help to
maintain a higher growth rate. Nevertheless, Can-
ada, but not the United States of America, experi-
ences negative growth in the second half of the
twenty-first century and into the first decade of
the twenty-second. Although international migra-
tion is essentially ignored by assuming that net
migration is zero after 2050, it does play arolein
future population growth that is worth exploring
in future analysis.

Where life expectancy is concerned, Northern
America shows weaker gains up to 2050 than any

Figure 33. Average annual rate of population change, with and without
migration, Northern America: 1950-2175
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other major area (discounting the relatively short-
run impact of HIV/AIDS in Africa) and, in the
long run, falls behind Europe. In the United States
of America, gains are relatively dow in 2000-
2050 (figure 34). Projecting these trends forward
gives a pattern of gains that shrink somewhat
more rapidly in the United States of Americathan
in other comparable countries. The long-range
projections therefore essentially work out implica-
tions of the 50-year projections, which in turn are
based on historical fluctuations in life expectancy
that vary across countries.

J. EUROPE

Europe is at the opposite end of the demo-
graphic spectrum from Africa, with not just slow
projected growth but actual decline. Europe may
be divided into quadrants, in order of decreasing
population (figure 35): Eastern and Western,
Southern and Northern. Eastern Europe (including
Russia) has 42 per cent of the population, as op-
posed to 25 per cent in Western Europe, but by
2100, and in the long run, they will be about equal
with almost a third of the population. Southern
Europe has 20 per cent of the population, as op-

posed to 13 per cent in Northern Europe. By 2100,
and in the long run, these two regions too will be
equal, at 18 per cent of the population.

This equality between pairs of regions will be
achieved because Europe, like Asia, shows a
demographic divide between east and west, and a
lesser divide between south and north. Population
growth in Eastern Europe is now negative, and
Southern Europe is projected to join it with zero
growth around 2005. Western and Northern
Europe, in contrast, are expected to maintain posi-
tive growth until around 2025 and 2040, respec-
tively (figure 36). Declines in growth not only
come earlier but are a'so much sharper in Eastern
and Southern Europe than in Western and North-
ern Europe. Were international migration eimi-
nated, zero growth in Western and Northern
Europe would come instead much earlier, around
2005. With no migration, the growth trgjectories
for Western, Northern, and Southern Europe
would still be roughly similar but would be
pegged at a lower level, but the growth trajectory
for Eastern Europe would be little changed. L ook-
ing beyond 2050, one sees each region return
gradually to zero or dightly positive growth.

Figure 34. Life expectancy at birth, United States of America compared to
Japan and Western Europe: 1950-2300

110 4

105 A

100 4

95 4

90 4

85 -

Life expectancy at birth

80 1

United States of America
= = =Japan

— - = Western Europe

2000 2050

United Nations Department of Economic and Social Affairs/Population Division

World Population to 2300

2100

T T T 1
2150 2200 2250 2300

37



Figure 35. Total population, European regions: 1950-2300
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Figure 36. Average annual rate of population change, European regions. 1950-2300
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The United Kingdom dominates Northern
Europe demographically, with 64 per cent of re-
gional population. Its growth trgectory is about
0.1 points higher than that for Northern Europe
asa whole. The region aso includes three small
Baltic countries with economies in transition: Es-
tonia, Latvia, and Lithuania. Their growth trajec-
tories are radically different, being even more
negative than that for Eastern Europe. The remain-
ing European countries with economies in transi-
tion are all in Eastern Europe, except for Albania
and the successor states to Yugoslavia, which are
in Southern Europe. However, growth in Albania
and the former Yugoslav republics is not that dif-
ferent from, and actually dlightly higher than,
growth in Southern Europe as a whole. Southern
Europe is dominated by Italy and Spain, whose
projected slow growth is reflected in the regional
trajectory.

Mortality trends are smooth and roughly similar
across European regions (figure 37). Eastern
Europe, however, starts with life expectancy at
birth amost 10 years lower than the other re-
gions—roughly comparable to the level of

China—and will narrow the gap only dightly by
2050—progressing no faster than China. Beyond
2050, some dlight divergence emerges, so that, by
2300, life expectancy in Eastern Europe will be
about seven years shy of the standard of 104 years
to be set by Western Europe.

Projected fertility trends are consistent with the
growth trends. Some initia fertility decline fur-
ther below replacement is expected in this dec-
ade, except in Western Europe, where fertility is
believed to have hit bottom in the early 1990s
and has risen dightly since then (figure 38). Each
region is then assumed to reach total fertility of
1.85 by 2045-2050, with Northern and Western
Europe progressing along a higher trgectory
than Southern and Eastern Europe. Within the fol-
lowing quarter century, fertility is then expected
torise further to replacement level, with South-
ern Europe lagging behind the other regions.

Long-range fertility in Europe, unlike in most
other cases, is expected to be clearly above current
fertility. Is it reasonable to expect fertility to rise
from current levels? It is impossible to tell, but

Figure 37. Total fertility, European regions: 1950-2175
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Figure 38. Life expectancy at birth, European regions. 1950-2300
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one can consider the implications if it does not.
Fertility stays at current levels in the constant pro-
jection scenario, which leads to incredibly large
numbers for world population. For the European
population, however, it leads instead, in the long
run, to startlingly low numbers. By 2300, Western,
Southern, and Northern Europe would each have
only 28-30 million people, and Eastern Europe
would have only 5 million. The European Union,
which has recently expanded to encompass 452-

1950 2000 2050 2100

2150 2200 2250 2300

455 million people (according to 2000 or 2005
figures) would fal by 2300 to only 59 million.
About haf the countries of Europe would lose
95 per cent or more of their population, and such
countries as the Russian Federation and Italy
would have only 1 per cent of their population left.
Although one might entertain the possibility that
fertility will never rise above current levels, the
consequences appear sufficiently grotesque as to
make this seem improbable.
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[I1. COUNTRY RANKINGS

In looking at regions, a few countries have been
touched on, particularly large ones. One can look
more systematically at the largest countries, as
well as countries that stand out in other respects.
This provides an dternative perspective on the
projections that illuminates important aspects of
long-range possihilities.

A.SIZE

The six largest countries in 2000, in order, are
China, India, the United States of America, Indo-
nesia, Brazil, and the Russian Federation (table 5).
Together they cover 51 per cent of world popula-
tion. By 2050, the six largest will be India, China,
the United States of America, Pakistan, Indonesia,
and Nigeria. Looking back to 1950, one sees that
China, India, the United States of America, and
Indonesia have been fixtures among the top six,
but the other two have changed and will change.
Occupying the other two dlots are the Russian
Federation and Japan for 1950, Brazil and the
Russian Federation for 2000, and Pakistan and
Nigeriafor 2050.

Similar changes can be observed while looking
instead at the ten largest countries. Between 1950
and 2000, Germany, the United Kingdom, and
Italy fell out of the top ten, and between 2000 and
2050, the Russian Federation and Japan will fall
out. Between 1950 and 2000, Pakistan, Nigeria,
and Bangladesh were added to the top ten, and
between 2000 and 2050, Ethiopia and the Democ-
ratic Republic of the Congo will be added. Coun-
tries in more devel oped regions are being replaced
among the largest by countries in less developed
regions, especialy from Asia, in the recent past,
and from Africa, in the next 50 years. This is of
course consistent with what one sees in comparing
regiona growth rates.

Beyond 2050, the countries in the top six will
not change, though among them, Nigeriawill edge
past Indonesia in size. Similarly, the countries in
the top ten will be the same in 2100 (and, in the
long run in 2300) as in 2050, though Ethiopia and
Brazil will change places. Only a few more

changes will take place among the top 20 coun-
tries, though two are worth noting. The Russian
Federation, the last European country among the
20 largest countries by 2050, drops out by 2100
(though it does return as twentieth by 2300, as
other countries shrink in population). Egypt is the
second largest African country in 2000 (after Ni-
gerid). It will stay among the top 20 worldwide up
to 2300, but by 2050 will be passed by Ethiopia
and the Democratic Republic of Congo, and by
2100 will also be passed by Uganda and Y emen.

Focusing on the largest countries should not ob-
scure the fact that they carry somewhat less demo-
graphic weight over time. As a percentage of
world population, the ten largest countries are 62
per cent in 1950, 60 per cent in 2000, 57 per cent
in 2050, and 55 per cent in 2100 and 2300.
Smaller countries are projected to slowly gain on
the larger ones, dlightly increasing demographic
multipolarity in the world.

B. GROWTH

Smaller countries have only a dlight tendency to
grow faster than larger ones. Of the ten countries
that grew fastest from 1950 to 2000 (table 6), eight
had populations smaller than three million by
2000. However, a more relevant characteristic of
this group is that five of the ten are in the region of
the Western Asia: the United Arab Emirates,
Qatar, Kuwait, Saudi Arabia, and Bahrain (Oman
ranks eleventh) All these countries grew at least
3.5 per cent a year over the 50-year period. High
fertility was less a factor, in these cases, then im-
migration.

For 2000-2050, the fastest growing countries are
instead projected to be mainly in sub-Saharan Af-
rica and mostly of moderate size, including Niger,
Somalia, and Uganda. One Western Asian coun-
try—not a main migrant destination—is still near
the top of the list, namely Yemen. Growth will
also be relatively slower, with no country reaching
the level of 3.5 per cent annua growth. For 2050-
2100, the list of fastest growing countries is quite
similar to that for the previous period, and growth
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TABLES. TWENTY LARGEST COUNTRIES AND THEIR POPULATIONS, SELECTED YEARS

(millions)
Rank 1950 2000 2050
1 China 554.8 China 12752 India 15314
2 India 357.6 India 10169 China 1395.2
3 USA. 1578 U.SA. 285.0 U.SA. 408.7
4  Russian Federation 102.7 Indonesia 211.6 Peakistan 348.7
5 Japan 83.6 Brazil 171.8 Indonesia 293.8
6 Indonesia 79.5 Russian Federation 145.6 Nigeria 258.5
7 Germany 68.4 Pakistan 142.7 Bangladesh 254.6
8 Brazil 54,0 Bangladesh 138.0 Brazil 2331
9 United Kingdom 49.8 Japan 127.0 Ethiopia 171.0
10 ltaly 471 Nigeria 114.7 Congo, DR 151.6
11 France 41.8 Mexico 989 Mexico 140.2
12 Bangladesh 41.8 Germany 82.3 Egypt 127.4
13  Pakistan 39.7 VietNam 78.1 Philippines 127.0
14  Ukraine 37.3 Philippines 75.7 Viet Nam 117.7
15 Nigeria 29.8 Turkey 68.3 Japan 109.7
16 Spain 28.0 Egypt 67.8 lIran 105.5
17 Mexico 27.7 lran 66.4 Uganda 103.2
18 Viet Nam 274 Ethiopia 65.6 Russian Federation 101.5
19 Poland 24.8 Thailand 60.9 Turkey 97.8
20 Egypt 21.8 France 590.3 Yemen 84.4
Rank 2100 2200 2300
1 India 14584 India 13045 India 13717
2 China 11815 China 1200.7 China 12852
3 USA. 437.2 U.SA. 4700 U.SA. 493.0
4  Pakistan 4085 Pakistan 3425 Peakistan 359.1
5 Nigeria 3025 Nigeria 268.4 Nigeria 282.8
6 Indonesia 272.8 Indonesia 263.0 Indonesia 276.2
7 Bangladesh 259.9 Bangladesh 232.4 Bangladesh 242.7
8 Ethiopia 2222 Brazil 208.8 Brazil 222.6
9 Brazil 2124  Ethiopia 196.6 Ethiopia 206.5
10 Congo, DR 203.3 Congo, DR 173.0 Congo, DR 182.7
11 Uganda 167.1 Uganda 149.0 Uganda 154.5
12 Yemen 1442 Yemen 126.6 Yemen 129.9
13 Egypt 131.8 Mexico 1206 Mexico 126.9
14 Philippines 128.8  Philippines 1185 Philippines 1254
15 Mexico 128.1 Egypt 117.9 Egypt 124.7
16 Viet Nam 110.2 Viet Nam 1075 Viet Nam 113.6
17 Niger 98.6 Iran 949 lIran 100.7
18 Iran 98.2 Japan 945 Japan 100.6
19 Turkey 90.3 Niger 90.8 Niger 93.8
20 Afghanistan 90.3 Turkey 87.5 Russian Federation 91.6
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TABLE 6. COUNTRIESWITH THE HIGHEST AND LOWEST AVERAGE ANNUAL RATE OF CHANGE OVER 50-YEAR PERIODS

(per cent)
Rank 1950-2000 2000-2050 2050-2100
A. Highest rate

1 United Arab Emirates 7.40 Niger 3.19 Niger 124

2 Qatar 6.29 Y emen 3.09 Yemen 1.07

3 Western Sahara 6.06 Somalia 3.03 Somalia 1.02

4 Kuwait 5.38 Uganda 2.96 Uganda 0.96

5 Djibouti 4,75 Mali 2.70 Burkina Faso 0.86

6 Jordan 4.73 Burkina Faso 254 Mali 0.85

7 Brunei Darussalam 3.88 Occ. Palestinian Terr. 2.50 Guinea-Bissau 0.78

8 Saudi Arabia 3.87 Angola 2.50 Angola 0.76

9 French Guiana 3.73 GuineaBissau 248 Burundi 0.70
10 Bahrain 354 Liberia 241 Liberia 0.64

B. Lowest rate

183 Latvia 0.39 Belarus -0.57 Republic of Moldova -0.52
184 Germany 0.37 Armenia -0.58 Bosnia/Herzegovina -0.53
185 Portugal 0.35 Lithuania -0.65 Greece -0.53
186 Belgium 0.34 Russian Federation -0.72 Belarus -0.54
187 United Kingdom 0.33 Guyana -0.81 Ukraine -0.55
188 Austria 0.31 Georgia -0.83 Bulgaria -0.56
189 Croatia 0.29 Bulgaria -0.87 Italy -0.57
190 Czech Republic 0.28 Ukraine -0.90 Slovenia -0.61
191 Bulgaria 0.22 Latvia -1.16 Guyana -0.69
192 Hungary 0.13 Estonia -1.46 Armenia -0.73

rates will be much lower across the board. Beyond
2100, growth rates are quite small, and dlight dif-
ferences in the timing of demographic change es-
sentially determine the rankings.

At the opposite end, among the slowest-growing
out of the 192 countries, are various Eastern Euro-
pean countries. In 1950-2000, Hungary, Bulgaria,
and the Czech Republic have the dowest growth,
though still positive for the whole 50-year period.
In 2000-2050, the Baltic states of Estonia and L at-
via lead the list, followed by Ukraine, Bulgaria
and the Russian Federation, among others, whom
are expected to experience negative growth. Alto-
gether, 43 countries out of 192 are projected to
have negative growth. In 2050-2100, negative
growth should be even more common, affecting
58 per cent of countries, though the largest de-
clines will not be as deep as previoudy. The dow-
est growing countries are a mixed group in this
period, still including Eastern European countries
but also such countries as Guyana and Italy.

Differences in growth rates such as those shown
in table 6 can have quite substantial effects. Thisis
illustrated in figure 39 for some of the large coun-
triesincluded in the table. The Russian Federation
in 2000 has more than six times the population of
Uganda, but by 2050 their populations will be
equal. By 2100, the population of Uganda will be
twice that of Russia, which will also be smaller
than the populations of Y emen and Niger. Interest-
ingly, the range between high and low scenarios
for these countries is proportionally smaller than
for many other countries, so that the high projec-
tion for the Russian Federation for 2100 does not
quite reach the low projection for Uganda.

The largest increments to world population
come from countries that are both large and rela-
tively fast growing. For 1950-2000, the list of ten
countries with the largest increases in population
is amost identical to the list of countries that
ended up as the largest in 2000. The exceptions
were the Russian Federation and Japan, which had
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Figure 39. Population trendsin selected high-growth
and low-growth countries: 1950-2300
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smaller increments than Mexico and the Philip-
pines (table 7). Six countries grew by at least 100
million in 1950-2000, and the ten top countries
accounted for 61 per cent of al people added to
world population.

In 2000-2050, fewer people will be added to
world population: 2.85 billion, as opposed to 3.55
billion in 1950-2000. Eight countries are projected
to grow by 100 million or more, the list overlap-
ping substantially with that from the previous pe-
riod.

For 2050-2100, however, the picture will be
substantialy different. The increment to world
population will be down to 145 million. Countries
that add population will add atotal of 682 million,
but other countries will lose population, the tota
lost being 537 million. No country will grow by
more than 64 million, and only five (as contrasted
with 14 in the previous period) will grow by more
than 50 million. The top ten list will be led by
Uganda, Pakistan, and Yemen. China and India
will not be on this list, and in fact will lead the
opposite list of those losing population: 214 mil-

1950 2000 2050 2100

2150 2200 2250 2300

lion lost for China, 73 million lost for India. This
list of countries, which will aso include Russia,
Indonesia, Brazil, Japan, and Mexico, is strikingly
similar to the list of the largest countries in the
twentieth century.

For a particular country, substantial demo-
graphic change, or rapid change, may require sig-
nificant adjustments, economically, socialy, envi-
ronmentally, and politically. Some indicators of
the demographic challenges that countries will
need to manage are provided in tables 8 and 9. For
the magnitude of potential demographic change,
minimum and maximum populations for each
country are shown over the period 2000-2300, as
well as populations in 2100 (which are generaly
close to the maximum, for growing countries, a-
though a few pass the 2100 level and are ill
growing by 2300). Percentage increases from
2000 to 2100 reach 818 per cent for Niger, 700 per
cent for Y emen, 658 per cent for Somalia, and 611
per cent for Uganda. Clearly, these countries will
look very different if these projections hold. At the
other extreme, the population of Estonia, by 2100,
will be cut by 62 per cent, of Latvia by 57 per
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TABLE 7. COUNTRIES WITH THE LARGEST INCREASES AND DECREASES OVER 50-YEAR PERIODS

(millions)
Rank 1950-2000 2000-2050 2050-2100
A. Largest increase

1 China 720.5 India 5145  Uganda 63.9

2 India 659.4 Pakistan 206.0  Pakistan 59.8

3 Indonesia 132.0 Nigeria 1437  Yemen 59.8

4 USA. 127.2 U.SA. 1237  Congo, DR 51.7

5 Brazil 117.8 China 120.0  Ethiopia 51.2

6 Pakistan 103.0 Bangladesh 116.6  Niger 45.6

7 Bangladesh 96.2 Ethiopia 105.4  Nigeria 44.0

8 Nigeria 85.0 Congo, DR 1031 U.SA. 285

9 Mexico 71.2 Indonesia 822  Somdia 26.4
10 Philippines 55.7 Uganda 798 Mdi 245

B. Largest decrease

183 (No countries Bulgaria -2.8  Spain -8.2
184 with reported Germany -3.1 Republic of Korea -9.2
185 decreases) Spain -34  ltaly -111
186 South Africa -3.8  Mexico -12.1
187 Romania -4.4  Japan -19.8
188 Poland -5.7  Brazl -20.7
189 Italy -12.7  Indonesia -21.0
190 Japan -17.3  Russian Federation -21.9
191 Ukraine -179  India -73.1
192 Russian Federation -442  China -213.7

cent, of Guyana by 53 per cent, and of Ukraine
and Bulgaria by 51 per cent each. Societal adjust-
ments will be needed.

These changes take a century. Quicker societa
adjustments are necessary when demographic
change is rapid in the short-run, though such
demographic changes tend to be more difficult to
predict. Table 9 shows the highest and lowest
growth rates expected for each country in any pe-
riod between 2000 and 2300. Most of the largest
positive growth rates appear in 2000-2005, while
fertility is still high in various countries. The larg-
est negative growth rates appear close to 2050 or
beyond 2100, when countries enter a period of
below-replacement fertility. European countries
tend to show dlowest growth earlier, African coun-
tries later, except for some Southern African coun-
tries where dow growth appears around 2020-
2030 because of HIV/AIDS.

Rapid short-run changes are not projected for
the majority of countries, but do appear for some.
Annua growth in Somalia in 2000-2005, for in-
stance, is estimated at 4.17 per cent, which means
that, over five years, population increases by 23
per cent. For the same period, annual growth in
Liberia and Timor-Leste is aimost as fast at 4.05
and 4.00 per cent respectively. These growth rates
are, understandably, higher than the highest for the
entire 2000-2050 period (table 6), but they are
lower than some for the entire 1950-2000 period.
Each of these three countries has recently being
embroiled in civil conflict, and substantial net re-
turn migration is expected. Since, the long-range
projections eliminate migration, one should not
expect to see any such rapid, short-run increasesin
projections beyond 2050.

The most negative growth rates appear in 2045-
2050, for Guyana (-2.15 per cent) and Estonia
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TABLE 8. POPULATION IN 2000 AND 2100, MINIMUM AND MAXIMUM SIZE UP TO 2300,
AND PERCENTAGE CHANGE TO THESE POINTS FROM 2000, BY COUNTRY

Population Percentage change
(millions) from 2000 to

Country or area 2000 2100  Minimum  (Year) Maximum (Year) 2100  Minimum Maximum
Afghanistan..........ccoeeeeveincennene, 214 90.3 214  (2000) 904  (2095) 322 0 323
Albania......ccccooevninninneee 31 33 3.0 (2160) 3.7  (2040) 4 -4 19
AlGENa. e 30.2 45.6 30.2  (2000) 49.2  (2060) 51 0 63
ANGOIA...ciiiiiir e 124 63.0 12.4  (2000) 63.2  (2105) 409 0 410
Argenting........cooverereereereeeneeeenes 371 51.0 37.1  (2000) 539  (2065) 38 0 45
ATMENIA....eieciiireeree e 31 16 16 (2140) 3.1  (2000) -48 -50 0
AUSITali@ ... 19.2 24.6 19.2  (2000) 27.7  (2300) 28 0 45
AUSITIA. s 8.1 6.2 6.2 (2110) 8.1 (2005) -23 -24 0
Azerbaijan.......ccocoeeveeneineenene 8.2 10.3 8.2  (2000) 11.0  (2055) 27 0 35
Bahamas.........ccocecvveinnenniccnne 0.3 04 0.3  (2000) 04  (2050) 20 0 30
Bahrain .......cccocoeeineienninncenene 0.7 12 0.7  (2000) 1.3  (2065) 75 0 91
Bangladesh ........cccoeevvinnnncnienne 138.0 259.9 138.0  (2000) 2701  (2075) 88 0 96
Barbados.........cccoeieiniieiieee 0.3 0.2 0.2 (2125) 0.3  (2025) -21 -22 6
Belarus......ccocooeeerirereeeeeeeee 10.0 5.7 5.7 (2115) 10.0  (2000) -43 -43 0
Belgium ..o 10.3 9.5 95 (2105) 11.0  (2300) -7 -7 7
Belize. ..o 0.2 04 0.2  (2000) 0.4  (2070) 71 0 82
BeNin ..o 6.2 18.7 6.2  (2000) 18.8  (2095) 201 0 202
Bhutan ........ccocooiiiiiiiieceee 21 6.4 21  (2000) 6.4  (2095) 211 0 211
BOliVia...ooeeeerieee e 8.3 16.8 8.3  (2000) 17.3  (2080) 102 0 108
Bosniaand Herzegovina................. 4.0 27 27 (2125) 43 (2015) -31 -32 8
Botswana..........ccccoverieeiinieneneene, 17 14 1.3 (2065) 1.8 (2005) -21 -22 4
Brazil .....ccoooeeoiviiiieeeee e 171.8 2124 171.8  (2000) 2334  (2055) 24 0 36
Brunel Darussalam .........cc.ccoceveene 0.3 0.7 0.3  (2000) 0.7  (2075) 109 0 119
Bulgaria.......ccccooeeireiiieneieeene 8.1 4.0 39 (2120) 8.1  (2000) -51 -51 0
Burkina Faso.........c.ccoevverirecenennene. 119 65.2 11.9  (2000) 66.2 (2115) 447 0 456
Burundi.......ccooeveirninnieenene 6.3 27.6 6.3  (2000) 278  (2110) 341 0 344
Cambodia.......coceoereerrinriereeene 131 344 13.1  (2000) 345  (2090) 162 0 162
CamEr00N .....coveveeeeeeiiriesie e 151 27.0 15.1  (2000) 272  (2085) 79 0 80
Canada.......ccccoevreeennereeneeine 30.8 36.2 30.8  (2000) 409  (2300) 18 0 33
CapeVerde......ccoovvvevireenncneenn 04 0.8 0.4  (2000) 0.9 (2075) 91 0 98
Central African Republic................ 37 75 3.7 (2000) 75  (2095) 102 0 103
Chad......ccoverireeee e 7.9 34.6 7.9  (2000) 346  (2105) 340 0 340
Channel Idands.......c.cccoeenrecnee 01 01 0.1 (2100) 0.1  (2005) -22 -22 0
Chile...ceieeee e 15.2 214 152  (2000) 222  (2070) 40 0 46
China.....coeerririreee e 12752 11815 11438 (2135 14505 (2030) -7 -10 14
China, Hong Kong SAR.................. 6.8 8.1 6.8 (2000) 9.4  (2050) 19 0 39
China, Macao SAR.......cccoceveeeene 04 0.5 04  (2000) 0.6  (2050) 8 0 29
Colombia......coereeeeeeceese e 42.1 67.5 421 (2000) 69.9  (2070) 60 0 66
COMONOS ...t 0.7 2.2 0.7  (2000) 22  (2095) 211 0 212
CONQJO - 34 14.6 3.4  (2000) 146  (2105) 322 0 323
CostaRiCa.......cccoereeeereic e 3.9 6.2 3.9 (2000) 6.6  (2065) 58 0 68
Cote d'IVOIre....ccooeeeeieeseeeeee 15.8 30.1 15.8  (2000) 304  (2085) 90 0 92
Croatia...cccoceeeeeseieeeeee e 4.4 3.2 3.2 (2105) 4.4  (2000) -27 -27 0
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TABLE 8 (continued)

Population Percentage change
(millions) from 2000 to

Country or area 2000 2100  Minimum (Year) Maximum (Year) 2100  Minimum Maximum
CUDAL....cieeee e 11.2 8.2 81 (2125) 115  (2020) -27 -28 3
CYPIUS ..t 0.8 0.8 0.8 (2145) 0.9 (2035) 1 -4 15
CZECh REP....coveieeeereeeeee 10.3 6.6 6.6 (2110) 10.3  (2000) -35 -36 0
Dem. Peopl€'s Rep. of Korea.......... 223 225 219 (2135) 251  (2040) 1 -2 13
Dem. Rep. of theCongo.................. 48.6 203.3 48.6  (2000) 203.3  (2100) 319 0 319
Dem. Rep. of Timor-Leste.............. 0.7 15 0.7  (2000) 15 (2080) 108 0 113
Denmark .......cccvveeireennenereeseens 53 49 4.9 (2100) 56  (2300) -8 -8 4
Djibouti.....cccoeeieiree 0.7 17 0.7  (2000) 1.7  (2095) 156 0 156
Dominican Republic.........c.cccevueee. 84 110 8.4  (2000) 120  (2060) 32 0 43
Ecuador.......ccooovveineinninreees 124 17.9 12.4  (2000) 19.1  (2065) 44 0 54
EQypt oo, 67.8 131.8 67.8  (2000) 136.3  (2075) 94 0 101
El Salvador ........ccccovvvninniciene 6.2 9.7 6.2  (2000) 102  (2070) 56 0 64
Equatorial Guinea..........ccceceeruenene 05 15 0.5 (2000) 15 (2095) 220 0 221
Eritrea. ..o 37 129 3.7  (2000) 129  (2095) 248 0 248
(SIS (o] o - U SRR 14 0.5 0.5 (2090) 1.4  (2000) -62 -62 0
Ethiopia....ccccooeeriieiiieeeeee 65.6 222.2 65.6  (2000) 2223  (2105) 239 0 239
FJi e 0.8 0.9 0.8 (2180) 1.0 (2040) 9 -5 22
Finland........ccoooiiiiiinieeceee 5.2 4.6 4.6 (2100) 53  (2300) -11 -11 3
France......ccooeii v, 59.3 60.2 59.3  (2000) 68.5  (2300) 1 0 16
French Guiana.........ccccooeiiieneenne 0.2 04 0.2  (2000) 04  (2075) 121 0 130
French Polynesia.........ccccovveennenne. 0.2 0.3 0.2  (2000) 04  (2065) 45 0 54
GaboN ..o 13 2.7 1.3 (2000) 28  (2085) 118 0 121
Gambia......c.cceereieereee e 13 33 1.3 (2000) 3.3  (2090) 153 0 155
(€75 o (o[- VS 53 2.7 26 (2135) 53  (2000) -49 -50 0
GEMEANY ..o 82.3 73.1 73.0 (2095) 85.3  (2300) -11 -11 4
Ghana......cooivreeeeeceese e 19.6 439 19.6  (2000) 442  (2090) 124 0 126
GIEECE. ....ccuiivireeieeeeeie et 10.9 7.5 7.4  (2125) 11.0  (2010) -31 -32 1
GuadelOUPE.......cceveerieirieeeireine 04 04 04 (2135) 0.5 (2035) -5 -6 14
GUAM ..o 0.2 0.2 0.2  (2000) 0.3 (2075) 60 0 67
Guatemala........ccoverereririeenneneee 114 294 11.4  (2000) 299  (2085) 157 0 162
GUINEA ..o 8.1 238 8.1 (2000) 238  (2095) 193 0 194
GUINEaBisSaU.......ccccveirerierriee, 14 7.0 14 (2000) 70 (2110) 410 0 413
GUYBNAL...c.eevireeieieieieeee e 0.8 04 0.3 (2160) 0.8 (2010) -53 -56 1
Haiti e 8.0 12.7 8.0  (2000) 133  (2075) 59 0 66
HONAUIES ... 6.5 133 6.5 (2000) 13.7  (2080) 105 0 112
HUNGAY ..o 10.0 6.2 6.2 (2100) 10.0  (2000) -38 -38 0
lceland ..o 0.3 0.3 0.3  (2000) 0.3  (2040) 6 0 18
INdIAL .o 10169 14584 10169 (20000 15573  (2065) 43 0 53
INdonesia.......ccoeeeeeeineneiceee 2116 272.8 2116  (2000) 2949  (2055) 29 0 39
Iran, Idamic Rep. Of .......ccccecvnee 66.4 98.2 66.4  (2000) 1069  (2060) 48 0 61
1180 oo 23.2 68.0 232 (2000) 684  (2090) 193 0 194
Iredland.......ccccooeiinirieeceee 3.8 45 3.8  (2000) 50  (2050) 18 0 31
I1SMAE] e 6.0 9.8 6.0  (2000) 10.3  (2070) 63 0 70
ItElY . 575 33.8 335 (2120) 575  (2000) -41 -42 0
JAMAICA....cei e 2.6 35 26 (2000) 3.7  (2060) 34 0 a4
JADAN ... 127.0 89.9 89.2 (2115) 1280 (2010) -29 -30 1
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TABLE 8 (continued)

Population Percentage change
(millions) from 2000 to

Country or area 2000 2100  Minimum (Year) Maximum (Year) 2100  Minimum Maximum
JOrdan ......ooeeeieeee e 5.0 10.7 5.0 (2000) 109  (2080) 112 0 117
Kazakhstan ........c.ccooevovvenencincnnene 15.6 11.7 111  (2145) 156  (2000) -25 -29 0
Kenya.......ooooeeiiiiinineciceenee, 305 458 30.5 (2000) 46.9  (2300) 50 0 53
KUWAIT ..o 22 4.6 2.2 (2000) 49  (2055) 103 0 120
Kyrgyzstan........cccoovveenenennnnennn, 4.9 6.8 4.9 (2000) 7.3  (2060) 37 0 49
Lao People’'s Dem. Republic.......... 53 12.8 5.3  (2000) 129  (2085) 142 0 145
[ Y- TS 24 1.0 1.0 (2095) 2.4 (2000) -57 -57 0
(=07 0o o [ SS R R 35 4.5 3.5 (2000) 50 (2055) 30 0 42
LESOtNO .. 18 16 14 (2055) 1.8  (2005) -8 -23 1
(] o= - SR 29 135 29 (2000) 135  (2100) 359 0 359
Libyan Arab Jamahiriya.................. 52 9.0 5.2  (2000) 95 (2065) 71 0 80
Lithuania........cccoeeveennenncicnene 35 24 2.3 (2085) 35  (2000) -32 -33 0
Luxembourg ......coceeeerereneriecnienenns 04 0.7 0.4  (2000) 0.8  (2300) 63 0 89
MadagasCar ..........ccoeernererenenienenns 16.0 61.6 16.0  (2000) 61.7  (2105) 286 0 286
Mal@WI ..o 114 32.8 11.4  (2000) 328  (2100) 188 0 188
MalaySia ....cccooeeerieeieeeeeeeeeeine 23.0 39.6 23.0 (2000) 412  (2070) 72 0 79
MaldiVES.......ccoeeiiieiee e 0.3 1.0 0.3 (2000) 1.0 (2095) 247 0 248
Mali oo 11.9 70.5 11.9 (2000) 708  (2110) 492 0 495
Malta. ..o 04 04 04  (2100) 04  (2300) -3 -3 12
Martinique........ccoeeeeererene e 04 04 04 (2135) 04  (2030) -3 -4 11
Mauritania.........ccooeeeerrieneneeienennne 2.6 9.8 2.6  (2000) 9.8  (2100) 269 0 269
MaUtIUS ..o 12 13 12 (2000) 15 (2045) 13 0 24
MEXICO.c.veneeneeieeieeee e 98.9 128.1 98.9  (2000) 1409  (2055) 29 0 42
Micronesia, Fed. States of ............... 0.1 0.2 0.1  (2000) 0.2  (2085) 62 0 64
MONGOlia .c.eeeeeeeeeeeeeee e 25 34 25 (2000) 3.8  (2055) 37 0 52
MOFOCCO.....c.evverreireeree e 291 46.5 29.1  (2000) 484  (2070) 60 0 66
Mozambique........ccoeerrerreicnienne 17.9 344 17.9  (2000) 34.7  (2090) 93 0 94
Myanmar ..........ccevvveeicninnieieen, 47.5 60.0 475  (2000) 64.7  (2055) 26 0 36
Namibia......ccoooveireineneene 1.9 29 19 (2000) 3.0 (2300) 53 0 56
NEPA ..o 235 58.3 235  (2000) 58.7  (2090) 148 0 150
Netherlands..........ccoceeevrenneccnienene 159 159 159 (2000) 182  (2300) 0 0 14
Netherlands Antilles.........cccccevunee. 0.2 0.2 0.2  (2000) 0.3 (2035) 5 0 18
New Caledonia.........ccovevreeenennne. 0.2 04 0.2  (2000) 04  (2065) 69 0 80
New Zealand.........coccoevverrecnnencne 38 42 3.8  (2000) 4.7  (2300) 12 0 25
NICAAQUAL......cervevireeeeririererieenienene 51 121 5.1 (2000) 122 (2085) 138 0 141
NIGEN o 10.7 98.6 10.7  (2000) 1032  (2120) 818 0 861
[N [T (= (- TSR 114.7 302.5 114.7  (2000) 3029 (2095) 164 0 164
NOIWEY ..o 4.5 4.5 45  (2000) 51 (2300) 1 0 14
Occupied Palestinian Territory ....... 32 14.9 3.2 (2000) 149  (2105) 368 0 368
OMaN ..o 2.6 8.2 2.6  (2000) 82  (2095) 214 0 215
Pakistan .......ccccevevireneieeeeee 142.7 408.5 1427  (2000) 412.0  (2090) 186 0 189
Panama.........ccocoeineniinieeeeee, 2.9 51 29 (2000) 53  (2075) 74 0 81
Papua New GUIN€a..........c.coverrennne. 53 124 53  (2000) 125  (2085) 133 0 135
Paraguay .........cccooevenieeninieieneee, 55 136 55  (2000) 13.8  (2085) 148 0 151
PEIU....oiiiieee e 26.0 39.8 26.0 (2000) 422  (2065) 53 0 63
Philippines.......ccocooeeniiieiiieee 75.7 128.8 75.7  (2000) 1334  (2075) 70 0 76
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TABLE 8 (continued)

Population Percentage change
(millions) from 2000 to

Country or area 2000 2100  Minimum (Year) Maximum (Year) 2100  Minimum Maximum
Poland........cccooriiiniiieeee 38.7 26.1 256 (2135) 38.7  (2000) -33 -34 0
Portugal .......cccooereieee e 10.0 7.3 7.3 (2120) 101 (2010) -27 -27 1
PUEMO RICO....cuevieeieeeecene 38 31 3.0 (2145) 4.1  (2025) -19 -21 7
QAN ... 0.6 0.8 0.6  (2000) 0.9 (2075) 46 0 53
Republic of Korea..........cccveeereneene. 46.8 373 369 (2115) 50.2  (2025) -20 -21 7
Republic of Moldova............cc........ 43 2.8 26 (2140) 4.3  (2000) -36 -38 0
REUNION ... 0.7 1.0 0.7  (2000) 1.0 (2060) 35 0 41
ROMANIia.......ccoovreireireieeseeenes 225 14.8 148 (2105) 225  (2000) -34 -34 0
Russian Federation ...........cocccevunee. 145.6 79.5 79.5 (2100) 1456  (2000) -45 -45 0
Rwanda.........ccovevireennenneeses 7.7 20.6 7.7  (2000) 206  (2100) 166 0 166
St LUCIAL et 01 0.1 0.1 (2160) 0.2 (2035) 3 -5 16
St. Vincent and Grenadines............ 0.1 0.1 0.1 (2145) 0.1  (2035) -3 -6 12
SAMOA. ... 0.2 0.3 0.2  (2000) 0.3  (2095) 71 0 71
Sao Tome and Principe..........cc..... 0.1 04 0.1  (2000) 0.4  (2090) 172 0 173
Saudi Arabia......cccceeeeirennieeenee 221 61.3 221 (2000) 624  (2085) 177 0 182
SENegal ...ooviiee e 94 253 9.4  (2000) 254 (2090) 169 0 170
Serbiaand Montenegro................... 10.6 7.8 7.6 (2135) 106  (2000) -26 -28 0
SierraLeone........ccooeieeniicieeenene 4.4 11.0 4.4  (2000) 115  (2080) 150 0 161
SINQAPOTE. ....eeeeeeeeieieeiesieseenieeenea 4.0 3.6 36 (2120) 4.9  (2030) -11 -11 23
Slovakia.......ccooeveieeneceee 54 4.0 39 (2135 54  (2015) -26 -27 1
Slovenia.......coooveveeeeinieiceeeen 2.0 12 11 (2125) 20  (2000) -42 -42 0
Solomon Idlands........cccccveeveieeennene 04 12 0.4  (2000) 12 (2085) 172 0 178
SOMAli@......ciiieeeeeieceere e 8.7 66.1 8.7  (2000) 67.7  (2115) 658 0 676
South AfriCaL....cccooeeeieerc e 440 38.3 37.8  (2130) 453  (2005) -13 -14 3
SPAIN....couiiiieeieeee e 40.8 29.1 288 (2120) 413 (2010) -29 -29 1
Sri Lanka......cocoeeeeeeeiieie e 18.6 18.7 18.1 (2140) 217  (2035) 1 -3 17
SUAAN ... 314 65.2 314  (2000) 66.1  (2085) 107 0 110
SUMNEME.....eeieiieeieneereeeree e 04 04 04 (2170) 0.5 (2030) 1 -7 15
Swaziland .......ccoeevnennnienene 1.0 0.9 0.9 (2135) 1.1  (2005) -9 -12 4
SWEEN ..o 8.9 8.1 8.1 (2105) 9.4  (2300) -8 -8 6
Switzerland.........ccoovvenveieneicienne 7.2 4.8 4.8 (2110) 7.2 (2000) -33 -33 0
Syrian Arab Republic ..........c.c...... 16.6 35.0 16.6  (2000) 36.3 (2075) 111 0 119
TiKiStaN oo 6.1 8.9 6.1  (2000) 9.7  (2065) 47 0 60
TFYR Macedonia.......cccecvevrennennns 20 1.9 1.8 (2140) 22  (2035) -6 -9 9
Thailand.......cocveeeieeieienecreees 60.9 704 60.9 (2000) 773  (2045) 15 0 27
TOJO. ..t 4.6 115 4.6  (2000) 11.5  (2095) 152 0 153
TONGA....cceiiiiieeere e 01 01 0.1  (2000) 0.1 (2070) 22 0 26
Trinidad and Tobago...........cccuen.ee. 13 11 10 (2135) 1.3 (2020) -18 -20 4
TUNISIA. i 9.5 114 9.5 (2000) 129  (2050) 20 0 35
TUIKEY .o 68.3 90.3 68.3  (2000) 98.1  (2055) 32 0 a4
Turkmenistan........cccceeevevenenenenne. 4.6 7.2 4.6  (2000) 7.7  (2065) 55 0 65
Uganda........ccooeeereneeenenene e 235 167.1 235 (2000) 170.0  (2115) 611 0 624
UKFaiNE ..o e 49.7 24.1 241  (2110) 49.7  (2000) -51 -52 0
United Arab Emirates........c.ccoeuenee 2.8 3.7 2.8  (2000) 41  (2040) 30 0 47
United Kingdom..........ccccoovvenenenne 58.7 64.4 58.7  (2000) 732 (2300) 10 0 25
United Rep. of Tanzania................. 34.8 76.7 34.8 (2000) 775  (2085) 120 0 123
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TABLE 8 (continued)

Population Percentage change

(millions) from 2000 to
Country or area 2000 2100  Minimum (Year) Maximum (Year) 2100  Minimum Maximum
United States of America................ 285.0 437.2 285.0 (2000) 493.0  (2300) 53 0 73
United States Virgin Islands........... 0.1 0.1 0.1  (2000) 0.1  (2055) 13 0 22
UNUQUEY ..ot 33 39 3.3  (2000) 4.2  (2060) 17 0 24
Uzbekistan .......ccccoveernernencnienene 249 344 249  (2000) 380 (2060) 38 0 53
Vanuatu .......cccoeverieiiieicnenieieee, 0.2 05 0.2  (2000) 0.5 (2085) 144 0 148
VeNEZUEla......covvvveireiriereeieene 24.3 40.8 24.3  (2000) 431  (2070) 68 0 78
Viet Nam ..o, 78.1 110.2 78.1  (2000) 1185  (2060) 41 0 52
Western Sahara.........cceveevreennenne. 0.3 0.7 0.3  (2000) 0.7  (2085) 148 0 151
YEMEN ..ot 18.0 144.2 18.0  (2000) 147.2 (2115) 700 0 717
Zambia. ..o 104 221 104  (2000) 221  (2105) 112 0 112
Zimbabwe........cccoeveirininerieens 12.6 12.6 12.0 (2155) 13.7  (2300) -1 -5 8

(-2.04 per cent). In these cases too, migration isan
important factor. In that period, the net migration
rate reaches -1.49 per cent in Guyana and -1.15
per cent in Estonia, contributing substantially to
negative growth. This also provides an explanation
for why the lowest growth rates tend to appear just
before 2050. In the 50-year projections, number of
net migrants is often held constant, so that, for
countries losing population, migrant loss if any
becomes proportionally more important in later
years. Since, for methodological reasons, migra-
tion is eiminated after 2050, loss of migrants of-
ten affects growth most just prior to 2050.

Although some substantial short-run changes in
growth have been noted, it is worth pointing out
that demographic projections of this type are not
good at predicting sudden shifts in demographic
parameters, as contrasted with smooth long-range
trends. Sudden demographic change—demo-
graphic quakes due to such factors as waves of
migrants that develop with little advance notice,
unexpected mortality crises, or environmental ca-
tastrophes—have been a major source of projec-
tion error in the past and continue to complicate
the future prospect.

C. FERTILITY

Fertility tends to progress more smaoothly than
migration—generally downward until returning to
replacement. The highest fertility countries tend to
be at the end of the train, in a sense being pulled
along after low fertility countries. Figure 40 shows
how the proportion of countries with high fertility

has steadily shrunk over time and is projected to
continue shrinking. In 2000-2005, 56 countries,
out of 192, have tota fertility of 4.0 or higher. By
2045-2050, the number will be zero. Instead, 139
countries will have total fertility under 2.0. Be-
yond 2050, however, the progression is not unilin-
ear. The number of countries with fertility below
2.0 will fal, as more and more countries return to
a replacement level just above 2.0. But fertility
levels of 2.2 or higher are not expected to return.

Back in 1950-1955, the lowest fertility world-
wide was evident in Luxembourg, Latvia, and Es-
tonia, with other Western and Northern European
countries and Greece rounding out the bottom ten
(table 10). For 2000-2005, Hong Kong SAR and
Macao SAR, Latvia and other Eastern European
countries, and Spain have the lowest fertility. For
2025-2030, Eastern European countries, particu-
larly Armenia, Russia, and Ukraine, are prominent
on the list, which is filled out by other European
countries and Singapore. By 2050-2055, fully 117
countries are at a tota fertility level of 1.85, so the
bottom ten are no longer reported.

Throughout the projection, the list of highest
fertility countries is filled mainly by countries of
sub-Saharan Africa and Western Asia. In 1950-
1955, Yemen, Djibouti, and Rwanda had the high-
est fertility, but the remaining countries in the top
20 included Vanuatu, Honduras, the Philippines,
and so on, representing all developing regions. By
2000-2005, the situation has changed, with sub-
Saharan Africa dominating the rankings. Niger is
at the top of the list, where it remains until 2075.
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TABLE 9. HIGHEST AND LOWEST AVERAGE ANNUAL RATE OF POPULATION CHANGE
IN ANY FIVE-YEAR PERIOD, BY COUNTRY: 2000-2300

(per cent)
Lowest Highest

Country or area Rate Period Rate Period

Afghanistan ..., -0.408 2135-2140 3.881 2000-2005
Albania.......c.coooviiiiiii -0.345 2085-2090 0.700 2005-2010
AlQErTa ..ot -0.268 2095-2100 1.669 2000-2005
ANGOla. ..o -0.317 2140-2145 3.197 2000-2005
Argentina......ccooooeeereeneienene e -0.258 2100-2105 1172 2000-2005
ArMENIA. ..o -1.088 2045-2050 0.089 2175-2180
AUStralia.....ccoeeeeeeeeee e -0.100 2060-2065 0.957 2000-2005
AUSITTA. e -0.534 2055-2060 0.100 2140-2145
Azerbaijan ......ccoeeeireinnieeene -0.217 2085-2090 1.042 2005-2010
Bahamas.........ccovereenninnennenieens -0.234 2090-2095 1.126 2000-2005
Bahrain.......cccooveeveienninseee e -0.395 2095-2100 2.166 2000-2005
Bangladesh ........ccccovveveiicenncnneene -0.283 2110-2115 2.017 2000-2005
Barbados.........ccoevivreneiieeeeene -0.672 2045-2050 0.350 2000-2005
BEAIUS ..o -0.836 2055-2060 0.099 2150-2155
(21 Lo /10101 TSRS -0.268 2050-2055 0.211 2000-2005
BEIZE .o -0.305 2100-2105 2.061 2000-2005
BENIN ..ot -0.259 2130-2135 2.649 2000-2005
[2] 01017 o [T -0.282 2130-2135 2.960 2000-2005
BOliVia.....coeeerieirieenec e -0.328 2120-2125 1.885 2000-2005
Bosniaand Herzegovina.........c.ceuenee. -0.818 2050-2055 1.132 2000-2005
BOtSWaNa........ccovereeeeeeec e -0.666 2030-2035 0.852 2000-2005
Brazil ......ccooeiiiiieeeee e -0.277 2085-2090 1241 2000-2005
Brunel Darussalam.........cccccooeverieneenne -0.288 2095-2100 2.273 2000-2005
Bulgaria.......ccccooeveneiniiene e -0.997 2045-2050 0.089 2155-2160
BUurkinaFas0 ........ccceoeevvereneneeee -0.241 2145-2150 2.984 2005-2010
Burundi ........ccooeieieee e -0.244 2140-2145 3.298 2005-2010
Cambodia.......ccoceoeeirenerieee e -0.266 2130-2135 2.403 2000-2005
CaMErO0N ..o -0.228 2125-2130 1.829 2000-2005
Canada......ccccoveeeeeeeee e -0.199 2050-2055 0.767 2000-2005
CapeVerde......ccooervneneieeeeeene -0.236 2110-2115 2.014 2000-2005
Centra African Republic.........cccceu.... -0.232 2130-2135 1.475 2005-2010
Chad.....ccooeiiee e -0.280 2135-2140 2.964 2000-2005
Channel Idands.........ccccoeeeveirnennnene. -0.638 2045-2050 0.103 2145-2150
Chile. ..o -0.213 2100-2105 1.225 2000-2005
ChiNa......ccoinrireee e -0.420 2055-2060 0.725 2000-2005
China, Hong Kong SAR.........ccccveueeee. -0.443 2060-2065 1.072 2000-2005
China, Macao SAR.......ccccvevireinnnene. -0.448 2060-2065 0.942 2000-2005
Colombia.......ccovrennineereeee -0.292 2115-2120 1.588 2000-2005
COMONOS....c.vevenieneeiieiieie et -0.269 2130-2135 2.833 2000-2005
CONQO...viiiiiieieieiee et -0.240 2135-2140 2.899 2005-2010
COStaRICA...c.cevereieeieirieese s -0.239 2090-2095 1931 2000-2005
COte d'IVOITE.....ceeeeeeeirieeec et -0.249 2130-2135 1.622 2000-2005
(@07 (T SRS -0.575 2045-2050 0.096 2145-2150
CUDAL....ceiiee e -0.796 2045-2050 0.269 2000-2005
CYPIUS....oeiieieeieeeieeeeee e -0.330 2075-2080 0.760 2000-2005
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TABLE 9 (continued)

Lowest Highest
Country or area Rate Period Rate Period
Czech RepubliC ... -0.763 2055-2060 0.086 2145-2150
Dem. Peopl€'s Rep. of Korea................ -0.255 2075-2080 0.539 2000-2005
Dem. Rep. of the Congo........c.cccevueuenene -0.296 2135-2140 2.875 2000-2005
Dem. Rep. of Timor-Leste...........c.o..... -0.279 2120-2125 3.996 2000-2005
DeNMark.......covveeveiiinniieccnnee -0.332 2050-2055 0.237 2000-2005
DjiDOULT ... -0.264 2135-2140 1.685 2020-2025
Dominican Republic.........ccceevevrnuenne -0.377 2110-2115 1.487 2000-2005
ECUBHON ...t -0.287 2105-2110 1.487 2000-2005
EQYPL ..o -0.275 2110-2115 1.991 2000-2005
El Salvador.........cccevenniieccnne -0.290 2110-2115 1.551 2000-2005
Equatorial GUINEA........c.covvvveuecririrenene -0.271 2125-2130 2.649 2000-2005
ENtrea..c.coeeinrrreecceees s -0.270 2130-2135 3.653 2000-2005
-2.043 2045-2050 0.096 2145-2150
-0.240 2135-2140 2.464 2000-2005
-0.327 2095-2100 0.980 2000-2005
-0.338 2040-2045 0.179 2000-2005
-0.236 2055-2060 0.472 2000-2005
-0.294 2110-2115 2.534 2000-2005
-0.242 2095-2100 1518 2000-2005
-0.262 2125-2130 1.853 2005-2010
-0.266 2130-2135 2.663 2000-2005
-1.173 2045-2050 0.083 2165-2170
-0.361 2050-2055 0.105 2140-2145
-0.232 2125-2130 2.165 2000-2005
-0.844 2055-2060 0.138 2000-2005
-0.444 2045-2050 0.836 2000-2005
-0.314 2110-2115 1.542 2000-2005
-0.303 2115-2120 2.552 2000-2005
-0.287 2130-2135 2.564 2005-2010
-0.284 2140-2145 2.945 2000-2005
-2.146 2045-2050 0.240 2000-2005
-0.391 2120-2125 1.319 2005-2010
-0.312 2115-2120 2.338 2000-2005
-0.683 2045-2050 0.103 2140-2145
-0.265 2075-2080 0.792 2000-2005
-0.319 2105-2110 1514 2000-2005
-0.256 2090-2095 1.260 2000-2005
-0.272 2080-2085 1.501 2010-2015
-0.255 2120-2125 2.681 2000-2005
-0.273 2065-2070 1124 2000-2005
-0.285 2105-2110 2.023 2000-2005
-0.951 2055-2060 0.083 2155-2160
-0.281 2095-2100 0.988 2010-2015
-0.556 2045-2050 0.138 2000-2005
-0.237 2110-2115 2.655 2000-2005
-0.658 2045-2050 0.261 2010-2015
-0.133 2120-2125 1.452 2000-2005
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TABLE 9 (continued)

Lowest Highest

Country or area Rate Period Rate Period

KUWAIL ... -0.342 2100-2105 3.462 2000-2005
KYIgyZstan .......coveeeeeeenenennneeeeneens -0.265 2095-2100 1.401 2000-2005
Lao People's Dem. Republic................ -0.280 2120-2125 2.288 2000-2005
I AV DRSSP -1.508 2045-2050 0.097 2150-2155
LEDENON......cuiiiieeieireere e -0.274 2085-2090 1.563 2000-2005
LESOthO.....cvceiiieiieieeere s -0.669 2020-2025 0.450 2080-2085
Liberia. ..o -0.300 2135-2140 4.045 2000-2005
Libyan Arab Jamahiriya.........cccccccoenee. -0.257 2100-2105 1.931 2000-2005
Lithuania........ccoreeeeeennnneecne s -0.797 2045-2050 0.147 2095-2100
LUuxembourg.......ccoeeereereeenneneneeennes -0.086 2090-2095 1.319 2000-2005
MadagasCar .........cceereenireirirereerirereees -0.245 2135-2140 2.842 2000-2005
MaABWI ..o -0.255 2135-2140 2.010 2000-2005
MalaySia. ...t -0.253 2105-2110 1.925 2000-2005
MaldIVES.....c.covrirrciirirecs -0.239 2125-2130 2.981 2000-2005
Mali e -0.276 2140-2145 3.174 2005-2010
MA@ -0.211 2045-2050 0.416 2000-2005
Martinique.........ooeeveerennenireecrnneeee -0.293 2045-2050 0.558 2000-2005
MaUrtania........oveeveveerennieeceens -0.256 2135-2140 2.976 2000-2005
MaUFLIUS ... -0.236 2075-2080 0.957 2000-2005
MEXICO ..ottt -0.302 2090-2095 1.452 2000-2005
Micronesia, Fed. States of ................... -0.299 2120-2125 1.293 2025-2030
MONGOlTA....ceiiieercie e -0.327 2095-2100 1.395 2005-2010
MOFOCCO ...ttt -0.245 2105-2110 1.620 2000-2005
MOZambIQUE.......ccoeveveeeeriririnieieeneneene -0.271 2130-2135 1.751 2000-2005
MYBNME ...t -0.265 2100-2105 1.284 2000-2005
Namibia.......ccoorrrrieeeeees -0.145 2125-2130 1.415 2000-2005
NEPEL ...t -0.296 2125-2130 2.228 2000-2005
Netherlands..........ccoceennnnececnnnene -0.260 2050-2055 0.500 2000-2005
Netherlands Antilles.......cccooveeicnenene. -0.267 2080-2085 0.831 2000-2005
New Caedonia.........cccverereeereieneeenns -0.280 2100-2105 1.919 2000-2005
New Zedland ........ccccceeevrrineeccncnenenens -0.154 2050-2055 0.769 2000-2005
NICAAQUA.....c.ceeeeieieeresiieieee e -0.315 2120-2125 2.426 2000-2005
NIGES et -0.262 2155-2160 3.619 2000-2005
NIGEMTAL. v -0.244 2130-2135 2.533 2000-2005
NOTWEY ...ttt -0.270 2050-2055 0.429 2000-2005
Occupied Paestinian Territory............. -0.281 2135-2140 3.574 2000-2005
OMAN.....coiririereiitseree e -0.285 2130-2135 2.927 2000-2005
Pakistan ... -0.324 2125-2130 2.438 2000-2005
Panama.........cccovveereieninieeceneee -0.287 2105-2110 1.843 2000-2005
Papua New GUINEA...........coeveeririrennnn. -0.263 2125-2130 2.218 2000-2005
Paraguay .........cocoveeeeeiiiinnieecineens -0.319 2120-2125 2.374 2000-2005
PEIU oot -0.292 2105-2110 1.496 2000-2005
PhilippineS......ccovvevevieiniieecirnee -0.248 2105-2110 1.792 2000-2005
POLENd ... -0.661 2065-2070 0.080 2165-2170
POrtUga ......cviririecce e -0.661 2055-2060 0.129 2000-2005
PUEIO RICO.....ccoeverrerciccirrecces -0.571 2045-2050 0.516 2000-2005
QAELAN ... -0.298 2105-2110 1.536 2000-2005
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TABLE 9 (continued)

Lowest Highest

Country or area Rate Period Rate Period

Republic of Korea.........cccovvevecvenene. -0.625 2060-2065 0.567 2000-2005
Republic of Moldova...........cccccvriennee. -0.695 2070-2075 0.083 2175-2180
REUNION ...t -0.168 2090-2095 1.448 2000-2005
ROMANIA.....c.coiiririiririiiieeces -0.701 2050-2055 0.100 2140-2145
Russian Federation............cccceeeenrnennee. -0.876 2050-2055 0.118 2125-2130
RWaNAA ......c.oiireieieiiiinsec e -0.211 2130-2135 2.163 2000-2005
St LUCIA e -0.398 2045-2050 0.777 2000-2005
St. Vincent and Grenadines.................. -0.380 2045-2050 0.582 2000-2005
SAMOBL ...t -0.294 2125-2130 1.133 2010-2015
Sao Tome and Principe.......ccccceveevenenne. -0.241 2125-2130 2.489 2000-2005
Saudi Arabia.......ccceveeineineee -0.270 2115-2120 2918 2000-2005
SENE0AL ... -0.259 2130-2135 2.39%4 2000-2005
Serbiaand Montenegro ..........c.cveenee. -0.471 2065-2070 0.090 2170-2175
SIEraLleone......oooievneeneineeeenenes -0.535 2120-2125 3.804 2000-2005
SINGAPONE ... -0.737 2050-2055 1.694 2000-2005
SIOVAKIAL...cveeerereee e -0.610 2060-2065 0.086 2165-2170
SIOVENIAL...ccvceeeee e -0.902 2055-2060 0.078 2160-2165
Solomon [9ands..........ccoevveerrerenienenee -0.327 2120-2125 2.877 2000-2005
SOMATA c.eevieereeee e -0.258 2145-2150 4171 2000-2005
SOUth AFICA.....ccveeiieeree e -0.372 2025-2030 0.592 2000-2005
SPAIN et -0.763 2060-2065 0.211 2000-2005
SHLaNKa. ..o -0.314 2070-2075 0.813 2000-2005
SUAAN. ...t -0.282 2125-2130 2.170 2000-2005
SUMNAIME .....cvverieiieiereece e -0.602 2045-2050 0.796 2000-2005
SWAZIaNd ......c.ceeveiirirecirreees -0.425 2030-2035 0.798 2000-2005
SWEEN ...t -0.241 2050-2055 0.102 2005-2010
Switzerland........cccovvvereeennnecneens -0.734 2040-2045 0.085 2140-2145
Syrian Arab Republic..........covvvvevinnee. -0.271 2110-2115 2.378 2000-2005
TEIKIStAN. ....coeivirereccreeeec e -0.331 2100-2105 1.454 2010-2015
TFYR Macedonia.......ccccouvrvvereernennns -0.311 2070-2075 0.508 2000-2005
Thailand ..o -0.235 2070-2075 1.010 2000-2005
TOQO ettt -0.232 2125-2130 2.344 2000-2005
TONQA ..t -0.332 2045-2050 0.965 2000-2005
Trinidad and Tobago ..........cocvveveervnens -0.549 2045-2050 0.343 2000-2005
TUNISIBL. s -0.341 2075-2080 1.070 2000-2005
TUPKEY . -0.254 2090-2095 1.419 2000-2005
TUrKmMENIStan ........coeovveeerierenceses -0.280 2100-2105 1.537 2000-2005
Uganda.......coeermeeermeenreeneeesesreseseeenes -0.261 2145-2150 3.555 2005-2010
UKFaiNe. ..o -1.112 2045-2050 0.094 2145-2150
United Arab Emirates.........ccoccovvrvennee -0.315 2100-2105 1.937 2000-2005
United Kingdom........ccoovveeernenennnennes -0.081 2070-2075 0.323 2015-2020
United Rep. of Tanzania..........cc.oeuenee. -0.253 2125-2130 1.929 2000-2005
United States of America........ccoevuenee. 0.035 2105-2110 1.028 2000-2005
United States Virgin Islands................. -0.294 2085-2090 0.869 2000-2005
UTUQUAY ... -0.261 2100-2105 0.715 2000-2005
UzZbeKiStan. ........oevreeeereireeeseeseeenes -0.320 2085-2090 1511 2000-2005
VaNUELU ..ot -0.315 2125-2130 2431 2000-2005
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TABLE 9 (continued)

Lowest Highest

Country or area Rate Period Rate Period

VENEZUEIA. ....cveeiieieeeeeee e -0.301 2100-2105 1.858 2000-2005
Vit NamM....cooiiiieee e -0.231 2090-2095 1.348 2000-2005
Western Sahara........cccceeeeeeceeeseneenennes -0.236 2120-2125 2.554 2000-2005
YEMEN ..o -0.290 2145-2150 3.570 2010-2015
V- 0 | o - WS -0.214 2135-2140 1.476 2010-2015
ZIimbabWe........cccooeiiiieee e -0.164 2020-2025 0.490 2000-2005

Figure 40. Per centage distribution of countries by total fertility level: 1950-2150

100%

90%

80% -

70%

60%

50%

40%

30%

20%

10%

0%

@
Q
NOONTNT NN Y @

O O O O O O
& S F DS S

Aside from Y emen and Afghanistan, all the rest in
the top 20 are in sub-Saharan Africa. In 2025-2030
and 2050-2055, Yemen and Afghanistan are still
among the top 20, but all the rest continue to be in
sub-Saharan Africa. They are scattered throughout
the broad middle of the continent, from Mauritania
and Ethiopia in the north to Angola and Madagas-
car in the south. The rapid growth seen earlier for
sub-Saharan Africa (mainly in Eastern, Middle
and Western Africa) clearly is rooted in this high
fertility. As notable, however, is the projected sub-
stantial fertility decline—though over relatively
long time scales—among these high fertility coun-
tries. By 2075, fertility will be at replacement
level or lower evenin Niger.
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The trend in Niger is illustrated in figure 41,
whereit is contrasted with Latvia (which is consis-
tently among the lowest fertility countries), and
aternative high and low projections are aso
shown. Though Nigerien fertility is higher than
that of any other country in the 50-year projec-
tions, it also shows a steep fall, eventually inter-
secting with gslightly rising Latvian fertility around
2075. Beyond that point, Nigerien fertility falls
further to 1.85, given the projection assumptions,
and eventually returns to replacement level after
about a hundred years. Latvian fertility does not
fall below replacement because it has already been
below replacement earlier. High and low scenarios
provide what look like somewhat narrow bands
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TABLE 10. COUNTRIES WITH THE HIGHEST AND LOWEST TOTAL FERTILITY, ESTIMATES AND MEDIUM SCENARIO, SELECTED PERIODS

Rank 1950-1955 2000-2005 2025-2030 2050-2055
A. Highest total fertility

1 Yemen 8.20 Niger 8.00 Niger 6.06 Niger 3.3

2 Djibouti 7.80 Somalia 7.25 Somadlia 514 Yemen 2.82

3 Rwanda 7.80 Angola 7.20 Yemen 5.09 Somadlia 272

4  Afghanistan 7.70 GuineaBissau 7.10 Angola 5.07 Angola 2.68

5 Niger 7.70 Uganda 7.10 Mdi 491 BurkinaFaso 2.62

6 Vanuatu 7.60 Yemen 7.00 Uganda 4.87 Uganda 2.60

7 Kenya 751 Mdi 7.00 Guinea-Bissau 478 Madli 2.59

8 Honduras 7.50 Afghanistan 6.80 BurkinaFaso 469 GuineaBissau 2.57

9 Dominican Republic 7.40 Burundi 6.80 Liberia 456 Liberia 2.50
10 Jordan 7.38 Liberia 6.80 Afghanistan 452  Afghanistan 2.49
11 Occ. Palestinian Terr. 7.38 Congo, DR 6.70 Burundi 4.45 Burundi 2.46
12 Nicaragua 7.33 BurkinaFaso 6.68 Congo, DR 4.37 Congo, DR 2.36
13 St Vincent/Grenadines  7.33  Chad 6.65 Chad 425 Chad 231
14 Samoa 7.30 Sierraleone 6.50 Sierraleone 4.01 Ethiopia 231
15 Tonga 7.30 Congo 6.29 Congo 3.85 Madawi 2.29
16  Philippines 7.29 Ethiopia 6.14 Ethiopia 3.79 Sieraleone 2.23
17 Algeria 7.28 Madawi 6.10 Maawi 3.73 Mauritania 2.22
18 Somadia 7.25 Equatoria Guinea 5.89 Mauritania 349 Congo 217
19 Kuwait 7.21 Guinea 5.82 Equatoria Guinea 3.34 Djibouti 217
20 Micronesia, FS 7.20 Mauritania 5.79 Djibouti 330 Madagascar 217

B. Lowest total fertility

1 Greece 229 Czech Republic 1.16 Republicof Moldova 1.58 (117 countries

2 Switzerland 228 Armenia 115 Spain 158 Withtotal fertil-

3 Sweden 221 Span 115 Lavia 156 ' 0f185)

4 United Kingdom 218 Ukraine 1.15 Singapore 154

5 Germany 216 Russian Federation  1.14 Italy 154

6 Austria 2.09 Slovenia 114 Austria 154

7 Channd Islands 207 Bulgaria 110 Bearus 153

8 Estonia 2.06 Macao, China 1.10 Ukraine 1.50

9 Latvia 200 Latvia 1.10 Russian Federation  1.49
10 Luxembourg 1.98 HongKong SAR 1.00 Armenia 148

around the medium fertility trend but in the long
run can produce substantial population growth or
decline.

D. MORTALITY

Unlike fertility, life expectancy is projected as
showing monotonic increase. There are excep-
tions, but they all occur in the 50-year projections.
All 17 cases of life expectancy decline in fact in-

volve declines prior to 2015. Each case is an Afri-
can, Caribbean, or Central American country se-
verely affected by HIV/AIDS.

Figure 42 shows some extreme cases, where life
expectancy is concerned. Japan has the highest life
expectancy in 2000-2005, at 81.6 years for fe-
males and males combined, and will stay highest
up to 2300, by which time life expectancy will
reach 106.3 years. Sierra Leone, in contrast, has
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Figure4l. Total fertility in Niger and L atvia, estimates and three scenarios: 1950-2300
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the third lowest life expectancy in 2000-2005, at
34.2 years, and will be lowest of al for an ex-
tended period from at least 2100 to 2250, even
though, by 2300, it will reach 88.6 years. The
other two countries illustrate relatively sow and
relatively rapid increases in life expectancy. From
2050 to 2300, life expectancy rises less in Suri-
name, by 15.5 years, than in any other country,
and rises most in Botswana, by 50.3 years The
increase for Botswana is large because of a postu-
lated preceding decrease as a result of HIV/AIDS.
The projections show similarly large increases in
life expectancy after 2050 for other countries, es-
pecially in Southern Africa, where HIV/AIDS
produces a substantial preceding decline.

The ten countries with the lowest life expec-
tancy in 2000-2005 are all severely affected by
HIV/AIDS and are predominantly in the Southern
Africa region or the somewhat broader Southern
African Development Community (SADC). Sierra
Leone is a notable exception in not being in or
close to Southern Africa (table 11). By 2100, life

2150 2200 2250 2300

expectancy will double in some of these countries,
but Southern Africa and SADC will still be the
dominant presence on the list. By 2150, however,
they will make up only haf the list and will
gradually drop off it thereafter. Sierra Leone, Li-
beria, and Mali will dominate the list (with life
expectancies below 90 years), and such Asian
countries as Yemen, Timor Leste, and Afghanistan
will be added.

The opposite list, of countries with the highest
life expectancy, consists primarily of European
countries, though Japan leads this list through-
out the projection period. In 2000-2005, the list
also includes Hong Kong SAR, Canada, Isradl,
and even Martinique, but these non-European
countries do not keep up, and only Japan and the
Republic of Korea stay on the list in the long run.
By 2300, 31 countries will have life expectancies
over 100. At these high levels, differences be-
tween countries at the top will not be large, and
improvement will be slow. When one looks at
rates of growth in life expectancies from 2050 to
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TABLE 11. COUNTRIES WITH THE LOWEST AND HIGHEST LIFE EXPECTANCY AT BIRTH, SELECTED PERIODS

Rank 1950-1955 2000-2005 2050-2055 2100-2105
A. Lowest life expectancy at birth
1 Timor-Leste, DR 30.0 Zambia 324 Swaziland 46.4 Sierraleone 66.4
2 Sierraleone 30.0 Zimbabwe 33.1 Botswana 46.6 Zimbabwe 67.9
3 Angola 30.0 SierralLeone 34.2 Lesotho 475 Swaziland 68.5
4 Gambia 30.0 Swaziland 344 Zimbabwe 48.2 Botswana 721
5 Guinea 31.0 Lesotho 35.1 Sierraleone 54.2 Mozambique 72.8
6 Mozambique 31.3 Malawi 375 Zambia 549 Malawi 732
7 Afghanistan 31.9 Mozambique 38.1 Mozambique 56.4 Zambia 733
8 BurkinaFaso 31.9 Rwanda 39.3 Kenya 56.7 Liberia 734
9 Niger 32.2 Cen. African Rep. 39.5 Namibia 56.8 Angola 734
10 Chad 32,5 Botswana 39.7 South Africa 58.4 Cen. African Rep. 75.0
B. Highest life expectancy at birth
183 United Kingdom 69.2 Switzerland 79.1 Norway 845 Norway 89.5
184 Switzerland 69.2 Martinique 79.1 Madta 845 France 89.6
185 Austradia 69.6 Israd 79.2 Luxembourg 84.6 Germany 89.7
186 New Zealand 69.6 Austraia 79.2 Belgium 84.6 Belgium 89.8
187 Channel Is. 70.6 Span 79.3 France 84.8 Luxembourg 89.8
188 Denmark 71.0 Canada 79.3 Spain 85.0 Spain 89.8
189 Sweden 71.8 Iceland 79.8 Macao, China 85.0 Malta 90.0
190 Iceland 72.0 HongKong SAR 79.9 Sweden 85.3 Sweden 90.0
191 Netherlands 721 Sweden 80.1 Hong Kong SAR 85.5 Hong Kong SAR 90.1
192 Norway 72.7 Japan 81.6 Japan 89.3 Japan 93.3
Rank 2150-2155 2200-2205 2250-2255 2295-2300
A. Lowest life expectancy
1 SierralLeone 75.0 SierralLeone 81.1 SierralLeone 85.5 Liberia 87.4
2 Liberia 79.5 Liberia 83.1 Liberia 85.6 Madli 87.6
3 Zimbabwe 79.7 Mali 839 Mdli 86.1 SierralLeone 88.6
4 Swaziland 80.4 Malawi 854 Congo 87.7 Congo 89.1
5 Malawi 80.9 Congo 85.7 Yemen 88.1 Yemen 89.4
6 Madli 81.0 Afghanistan 85.9 Timor-Leste, DR 88.3 Timor-Leste, DR 89.8
7 Angola 81.2 Angola 86.0 Malawi 884 Malawi 90.3
8 Mozambique 81.6 Timor-Leste, DR 86.2 Afghanistan 88.6 Cambodia 90.3
9 Afghanistan 819 Yemen 86.2 Cambodia 88.9 Afghanistan 90.6
10 Congo, DR 82.2 Zimbabwe 86.4 Angola 89.4 Bangladesh 91.7
B. Highest life expectancy
183 Hong Kong SAR 93.9 Norway 97.7 Austria 101.1 Republic of Korea 103.6
184 France 93.9 France 97.8 Republic of Korea 101.3 Austria 104.1
185 Republic of Korea 94.2 Republic of Korea 98.1 France 1014 France 104.3
186 Spain 94.3 Belgium 98.3 Belgium 101.7 Belgium 104.5
187 Belgium 94.3 Sweden 98.3 Sweden 102.0 Sweden 105.0
188 Sweden 94.3 Span 984 Span 102.1 Spain 105.2
189 Luxembourg 94.4 Luxembourg 98.6 Luxembourg 102.3 Luxembourg 105.3
190 Germany 94.4 Germany 98.7 Germany 1025 Germany 105.4
191 Madlta 949 Malta 99.2 Madlta 1029 Madta 105.7
192 Japan 97.0 Japan 100.4 Japan 103.6 Japan 106.3
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Figure 42. Life expectancy at birth by sex in Botswana, Japan, Sierra Leone and Suriname:
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2300, European countries take the bottom posi-
tions.

In the long term, improvements in life expec-
tancy come mainly from reducing mortality at ad-
vanced ages, not a younger ages. Mortality at
young ages declines to low levels early in the pro-
jections. From 2000 to 2050, infant mortality in
less developed regions fals from over 60 deaths
per thousand to 23.5 per thousand, and by 2100 to
less than 10 per thousand (6.7 for 2195-2200). By
2100, under-five mortality will also be under 10
deaths per thousand (7.9 in 2195-2200). This will
till be above rates in more developed regions at
that time but will be sufficiently low so that possi-
ble additional gains at these ages will have little
overal effect on life expectancy. Similarly, for
adults in middle age, few additional gains against
mortality will be possible once the effects of
HIV/AIDS have been wrung out of the system.
Rising life expectancies beyond 2100, therefore,
will come mainly from extending life at the oldest

ages.

In the long run, females are expected to main-
tain an advantage in life expectancy over males.
Asfigure 42 illustrates, this advantage is greater at
higher levels of life expectancy. At lower levels,
as in Sierra Leone, life expectancies are more
nearly equal. Figure 43 provides an additional per-
spective. It shows three major areas—Europe,
Asia, and Africa—and one region of each of the
latter two. The large advantage that females have
in Europe, 8.1 years in 2000-2005, declinesto 5.9
years in 2050-2055 and to 2.8 years in 2295-2300.
In Africa, the female advantage is only 2.1 years
in 2000-2005, will be unchanged in 2050-2055,
and will drop to 0.9 years by 2295-2300. How-
ever, between 2000 and 2050, the female advan-
tage will not stay constant but will first decline, as
HIV/AIDS produces higher female mortality, and
then increase again. Thisisillustrated dramatically
for Southern Africa, where, around 2025, females
will actually be at a disadvantage, with life expec-
tancies three years shorter than males. Asia, and
South-central Asia especialy, exhibits a strikingly
different trend. The female advantage will grow
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Figure 43. Gap between female and male life expectancies,
selected major areas and regions: 1950-2300

10

Female-male gap in years

---—- Europe

— — Asia

= = 'South-central Asia
— Africa

--—-- Southern Africa

from 3.5 to 4.7 years in South-central Asia (in-
cluding India) in the 50-year projections before
declining in thelong runto 1.7 years.

In 2000-2005, the ten countries where the fe-
male advantage is smallest (or the male advantage
greatest) are a mix of South-central Asian coun-
tries and African countries severdly affected by
HIV/AIDS (table 12). By 2050, the African coun-
tries take over the list entirely. Not until 2250 is a
country from outside Africa, Pakistan, added. The
greatest female advantage, in contrast, is now in
countries of the former Soviet Union, which indi-

1950 2000 2050 2100

2150 2200 2250 2300

cates not female robustness but problems with
relatively high male mortality. This will change,
and eventually at the top of this list will be a mix
of countries: Japan, the U.S. Virgin Islands, Puerto
Rico, and countries of Southern and Western
Europe.

Mortality rankings, and actually ranking on
many demographic indicators, are substantially
affected by the HIV/AIDS epidemic, even though
HIV transmission is assumed to begin a sustained
decline by 2010.
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TABLE 12. COUNTRIESWITH THE SMALLEST AND LARGEST GAP BETWEEN FEMALE AND
MALE LIFE EXPECTANCIES, SELECTED PERIODS

Rank 1950-1955 2000-2005 2050-2055 2100-2105

A. Smallest gap

1 Madives -2.50 Zimbabwe -1.12 Botswana -4.38 Swaziland -1.23

2 Pakistan -250 Maldives -0.80 Swaziland -2.99 Zimbabwe -1.11

3 Bangladesh -1.60 Zambia -0.65 Zimbabwe -2.97 Zambia -0.09

4 Sri Lanka -1.52 Nepa -0.50 Lesotho -2.66 Maawi 0.02

5 India -1.37 Pakistan -0.30 South Africa -1.76 Botswana 0.10

6 Nepal -1.00 Afghanistan 0.30 Namibia -1.74 Mozambique 0.39

7 Afghanistan -0.30 Malawi 0.36 Zambia -1.32 Cameroon 0.51

8 Iran, Islamic Rep. of -0.01 Céted'lvoire 0.39 Kenya -1.27 Namibia 0.55

9 TFYR Macedonia 0.05 Niger 0.56 Malawi -0.61 Nigeria 0.73

10 Yemen 0.30 Guinea 0.70 Mozambique -0.30 Kenya 0.86
B. Largest gap

183 Turkmenistan 6.90 Hungary 8.32 Belarus 6.60 Portugal 5.57

184 Azerbaijan 7.60 Brazil 8.58 France 6.62 Slovenia 5.61

185 Hong Kong SAR 7.71 Puerto Rico 8.94 Ukraine 6.64 Réunion 5.67

186 Georgia 7.90 Ukraine 10.00 Lithuania 6.76 Puerto Rico 5.71

187 Rep. of Moldova 8.00 Lithuania 10.13 Estonia 6.81 France 5.75

188 Ukraine 8.44 Estonia 10.30 U.S.Virginldands 7.04 Latvia 5.78

189 Kyrgyzstan 8.50 Belarus 1047 Latvia 7.10 Argentina 5.97

190 Belarus 8.90 Latvia 10.60 Argentina 7.19 Brazl 6.05

191 Kazakhstan 10.20 Kazakhstan 11.08 Brazil 791 U.S.Virginldands 6.51

192 U.S. VirginIslands 12.67 Russian Federation 12.28 Japan 8.68 Japan 7.39

Rank 2150-2155 2200-2205 2250-2255 2295-2300

A. Smallest gap

1 Swaziland 0.36 Tanzania, UR 0.63 Tanzania, UR 0.47 Tanzania, UR 0.37

2 Malawi 0.48 Malawi 0.65 Guinea 0.57 Pakistan 0.50

3 Zambia 0.55 Guinea 0.65 Nigeria 0.57 Nigeria 0.51

4 Zimbabwe 0.61 Nigeria 0.66 BurkinaFaso 0.65 Guinea 0.52

5 Mozambique 0.71 Zambia 0.69 Pakistan 0.65 BurkinaFaso 0.58

6 Nigeria 0.75 Cameroon 0.75 Malawi 0.66 Rwanda 0.59

7 Cameroon 0.76 BurkinaFaso 0.76 Zambia 0.67 Sudan 0.60

8 Guinea 0.79 Mozambique 0.77 Cameroon 0.67 Senegd 0.60

9 United Rep. of Tanzania 0.89 Djibouti 0.80 Sudan 0.68 Cameroon 0.61

10 BurkinaFaso 0.93 Coétedlvoire 0.80 Benin 0.69 Benin 0.61
B. Largest gap

183 Finland 490 Itay 438 ltay 3.87 ltaly 3.45

184 lItaly 4.92 Brunei 4.45 France 3.92 France 348

185 Switzerland 493 Switzerland 4.46 Switzerland 4.00 Japan 3.50

186 Luxembourg 4.95 France 4.46 Luxembourg 4.01 Luxembourg 3.60

187 France 5.06 Luxembourg 4.48 Brune 4.06 Switzerland 3.61

188 Albania 5.08 Portugal 4.60 Portugd 4,11 Portugd 3.68

189 Portugd 5.08 Albania 4.67 Albania 4,18 Albania 3.70

190 Puerto Rico 5.23 Puerto Rico 4.85 Japan 4.25 Brunel 3.70

191 U.S. Virgin Islands 591 Japan 5.19 Puerto Rico 450 U.S. Virginlslands 4.16

192  Japan 6.24 U.S.Virginldands 5.28 U.S.Virginlsands 4.66 Puerto Rico 4.20
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IV.POPULATION DENSITY

Since world population in 2300 is projected not
to vary much from 2050 levels, one might expect
long-range projections to add little of interest
about the pressure of people on resources. Never-
theless, these long-range projections do raise is-
sues that are not evident in the 50-year projec-
tions. Population is not constant beyond 2050, but
will rise, decline, and rise again; growth and de-
cline may destabilize any static balance with re-
sources, even if, in the long run, population does
not increase. Pressure on resources may come not
just from the number of people at any one time but
from the cumulative weight of numbers. Re-
sources of possible concern vary, not simply be-
tween renewable and non-renewable but aso in
their sengitivity to actual numbers of people or
population concentration in urban agglomera-
tions that grow faster than population totals. Pres-
sure on resources may lead to technological
change, which may or may not be sufficient to
solve the problem. And all these factors vary, of
course, as do projected demographic paths, by re-
gion and country.

These complex considerations are beyond the
scope of this report, but one can consider the bal-
ance between population and one constant re-
source—land area. Land areais not entirely fixed,
but over the time scales considered does not vary
much. Land area is used as defined by the Food
and Agriculture Organization (2004), which ex-
cludes mgjor inland lakes and rivers.

In 2000, population density, or the ratio of peo-
ple to land area, varies considerably across major
areas, from 119.3 persons per square kilometer in
Asiato 3.7 persons per sg. km. in Oceania. In the
50-year projections, density increases in al major
areas except Europe, the increasesbeing quite
substantial for Asia and Africa (figure 44). In the
long-range projections, Asia and Latin America
and the Caribbean reach maximum projected den-
sity in 2065 and Africain 2100, after which some
decline takes place. All major areas then have
slowly rising densities from at least 2200, but only
Europe and Northern America eventually exceed

earlier densities toward the end of the projection.
Regional densitiesin 2100 provide arough indica-
tion of the prospects over the following two centu-
ries, over which period densities do not fall more
than 10 per cent below 2100 figures or rise by
more than 15 per cent.

These results are derived from the medium pro-
jection scenario. High and low scenarios naturaly
produce quite different densities. Density would
increase or decrease steadily beyond 2050, reach-
ing either four times the level or a quarter to a
third of the level in the medium scenario.

In the medium scenario, the variation across ma-
jor areas is actualy less than the variation within
them (table 13). The regions of Oceania, for in-
stance, range in density in 2100 from 3.6 persons
per sg. km. in Australia/lNew Zealand to 503.6 in
Micronesia. Similar variation, though not as ex-
treme, appears everywhere else (figure 45). In
Asia, Eastern Asia excluding China has 74.8 per-
sons per sg. km., in 2100, whereas India has
490.5. The figure for Indiais unusua; higher den-
sities usually appear for smaller regions. In con-
trast to variation in density levels, density trends
tend to be quite similar, with density usually in-
creasing to alocal maximum relatively early in the
projection period, declining, and rising again.

Across countries, as across regions, there is a
tendency for smaller land areas to be related to
higher densities. For 2100, the most dense coun-
tries or areas are the city-states or city-territories,
of Macao SAR, Hong Kong SAR, and Singapore.
Figure 46 shows how countries with larger land
areas tend to have lower densities in 2100, and
also identifies countries that are outliers where this
trend is concerned. For 2100, three large South
Asian countries—Bangladesh, Pakistan, and In-
dia—appear relatively dense, as do a variety of
countries from other regions. At the opposite ex-
treme, Guyana, Mongolia, and Botswanawill have
only two persons per sg. km. in 2000. A number
of the least dense countries have extensive deserts
or other land of limited habitability.
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Figure 44. Density, major areas: 1950-2300
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TABLE 13. DENSITY IN PERSONS PER SQUARE KILOMETER OF LAND, BY MAJOR AREA AND REGION: 1950-2300

Maximumup  Year of
Major area and region 1950 2000 2050 2100 to 2150 maximum 2300
WOITd oo 19.3 46.5 68.4 69.5 70.7 (2075) 68.8
More developed regions.............ccc...... 16.4 24,0 24.6 228 25.0 (2030) 25.7
Lessdeveloped regions...........cccceeeee. 21.2 60.5 95.6 98.5 100.2 (2080) 95.5
AFFICA. i 7.5 26.8 60.8 76.1 76.1 (2100) 71.3
Southern Africa.......ccooeeereevreeceninenns 5.9 19.0 175 17.0 19.6 (2005) 18.8
Eastern Africa.....cccoceevvevveeenesiennnenen 10.8 41.7 101.5 133.6 134.0 (2105) 125.8
Middle Africa......coveeererreeeneneenene 4.1 14.3 41.0 54.7 54.7 (2100) 49.5
Western Africa......coeeveeereenenenenene 10.0 37.3 94.1 121.4 121.6 (2105) 112.8
Northern Africa......cocoveereeneneninnene 6.6 214 37.7 38.2 39.6 (2075) 36.6
A s 45.3 119.3 169.2 162.7 170.8 (2065) 160.2
WEStErN ASia.....ccoeveeeeieeeeeeesiee e 10.8 40.8 85.1 100.4 100.4 (2095) 94.7
130T 120.3 342.0 515.1 490.5 523.8 (2065) 461.4
Other South-central Asia..........ccceunee 19.3 64.1 127.4 138.1 140.4 (2085) 126.1
South-eastern Asia.......ccooeeevreeenenienns 40.8 119.3 176.0 168.5 178.1 (2060) 169.5
ChiNaL.....ccoveeeeesee e 59.5 136.7 149.6 126.7 155.5 (2030) 137.8
Other Eastern ASia.......ccovvevreeeneninnns 53.8 95.2 90.1 74.8 98.1 (2015) 82.7
Latin Americaand the Caribbean ......... 8.3 25.8 38.0 36.3 38.6 (2065) 35.8
2] v | TR 6.4 20.3 276 251 276 (2055) 26.3
Other South America......ccccoevreierienene 6.5 19.3 30.5 30.2 315 (2070) 28.9
Caribbean.........cccoovevnvinniees 744 164.6 200.1 184.0 201.1 (2045) 1785
Central AMerica........ccoeevveeeeeresrenene. 15.3 55.9 87.5 84.4 89.6 (2065) 81.6
(065 3T VRSN 15 3.7 5.4 5.4 55 (2075) 5.7
POlYNESIaL...c.ccviirieirieee e 29.7 75.1 112.1 117.3 118.8 (2080) 116.9
MiICIONESIA...cveuerieeirieierieererie e 84.1 272.6 471.8 503.6 505.5 (2085) 528.8
MEBNESIA. ..o 4.3 13.2 26.4 29.0 29.3 (2085) 26.4
Australia/New Zedand ...........cccc....e. 13 29 3.8 3.6 3.8 (2050) 4.1
Northern America.......c.ooeeeveeeeecennenne. 9.2 16.9 239 253 26.2 (2150) 285
BEUIOPE.....oeieeieeese e 24.2 322 28.0 238 322 (2000) 27.0
Eastern EUrOpe.........ccovveeevreeeenerieenennes 11.9 16.4 11.9 9.4 16.7 (1990) 10.6
Southern EUrope........cooeeveevreeeeninienns 84.1 1125 96.9 76.0 112.9 (2005) 845
Western EUrope..........ccoveereeevervennrennes 129.5 168.6 169.5 156.7 173.8 (2025) 180.6
Northern EUrope .......c.cooeeeeeecnceennnne 46.9 57.2 60.8 58.0 60.9 (2040) 65.9

Land area is of course a weak proxy for the
natural resources available to a country. For in-
stance, if one were to consider only land with
crop production potential (Alexandratos, 1995),
some comparisons would turn out quite different.
The 2100 density in Bangladesh of 1,997 persons
per sg. km. of land area would change to
2,793 persons per sg. km. of potentia cropland, or
28 persons per hectare. The situation for other
countries would change even more. Afghanistan
has a density of 138 in 2100, but relative to poten-

tial cropland this would rise to 2,768, essentially
the same level as in Bangladesh. Yemen is
probably the extreme case, where 2100 density
of 273 would instead be estimated as 17,071 in
relation to potential cropland. Whether poten-
tial cropland may be much more productive by
2100 or possibly more degraded, or somehow
much less relevant, one cannot say. Many compli-
cations of this sort will have to be addressed
inworking out consequences of these projec-
tions.
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Figure 46. Density in relation to land area, 192 countries: 2100
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V.AGEING POPULATIONS

Apart from coping with population size, growth,
and decline, countries will have to cope with sub-
stantial ageing of their populations. This process, a
consequence of faling fertility and lengthening
life expectancies, is expected to continue indefi-
nitely. The following sections look first at ageing
in mgjor areas, then attempt to define periods or
phases for the population ageing process, discuss
the ages at which young dependency and working
life end, and finally consider countries that stand
out.

A.MAJOR AREAS

Alternative indicators for ageing provide
dlightly different and complementary perspectives.
Considered first are median ages for populations,
then the size of age groups and their growth rates,
and finally percentage distributions by age.

The median age of 37.3 yearsin more developed
regions in 2000 is well above the median age of
24.1 years in less developed regions, but both
more developed and less developed regions can
expect these median ages to rise (figure 47). In the
50-year projections, the median age for Europe
rises ten years, from 37.7 to 47.7 years. The me-
dian age for Africa rises dmost as much, though
from a much lower level, from 18.3 to 27.5 years.
The other major areas are al intermediate between
these extremes, and their median ages converge,
so that they are al close to 40 years by 2050.

In long-range projections beyond 2050, trends
are somewhat more complex. Median ages for
some maor areas cross over, and al medians
eventually converge, until they are al between
44.7 and 46.1 years in 2150. Then they diverge
again over the next 50 years and eventually follow

Figure 47. Median age, major areas: 1950-2300
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largely paralel paths. By 2300, median ages in
Europe and Northern America are at half the life
expectancy, or just over 50 years, 1.4 years above
median ages in Latin America and the Caribbean,
2.1 years above those in Asia, and 3.9 years above
those in Africa. Entire populations with half their
members over 50 may seem, today, unusually old.
Thisis of course a very long-range projection, but
note that Europe is expected to be almost at this
level, with a median age of 47.7 years, by 2045.

Median age rises not simply because of growth
for older age groups but also because of some de-
clines in size for younger age groups. It is useful
to focus initially on broad age groups: those of
working age, conventionally defined as 15-64
years, and the “dependent” population aged 0-14
years and 65 years and older. Even with this dras-
tic smplification, the pattern of age-group growth
and decline over time is complex and not easily
described (table 14). Generaly, declines are pro-
jected for those aged 0-14 years as well as for
those aged 15-64, but not in all periods nor for al
major areas. Some declines are large, though they
are produced by relatively small annua changes.
For instance, a 27 per cent decrease in the popula-
tion aged 0-14 years in Europe from 2000 to 2050
is equivalent to an average growth rate of only
-0.6 per cent annually, and a contrasting increase,
in the same period, of 48 per cent in Africa in-
volves an average growth rate of 0.8 per cent an-
nualy. For those aged 0-14 years, declines appear
earlier, for those 15-64 years later, sometimes pre-
ceded, in both cases, by substantial increases. De-
clines are not synchronized across major areas, as
seen earlier for overal population change. De-
clines start in Europe, generally move through
other major areas, and eventually affect Africa. By
2175, declines in the size of age groups under 65
years are essentially over in al countries. (This
point comes much earlier for the majority of coun-
tries) From this point, too, age groups under 65
are essentially stationary and unchanging in sizein
each country.

This is not the case for the population aged 65
years and older. This group is not affected by de-
cline, expect in Europe between 2050 and 2100. In
fact, this older age group more than quadruples in
size in Africa, Asia, and Latin America and the

Caribbean between 2000 and 2050 and continues
to grow thereafter. The 2000-2050 growth rate for
this age group is 2.4 per cent annually worldwide,
3.0 per cent annually in less developed regions.

The population 80 years old and older, which is
a part of this age group, is relatively small world-
wide and increases even faster, at 3.4 per cent an-
nually worldwide in 2000-2050. In raw numbers
for 2000, those 80 years old and over are 37 mil-
lion in more developed regions, 32 million in less
developed regions. The 50-year projections take
their numbers up to 113 million and 265 million,
respectively. By 2300, they are projected at 267
million in more developed regions and 1.26 billion
in less developed regions.

The subgroup of those who are 100 years old
and older increase even faster in 2000-2050, at 6
per cent annually worldwide. In actual numbers,
they rise from only 170,000 worldwide in 2000 to
17.6 million by 2100, meaning that millions al-
ready born will be around to see the turn of the
century. By 2300, they will be 162 million.

The large changes in the size of age groups af-
fect the balance across ages, though proportions
do not change as dramatically as raw numbers.
Consider first more developed and less developed
regions. Under the assumptions of the 300-year
projections—largely constant fertility in the long
run and mortality at younger ages falling to low
levels—younger age groups (figure 48 shows ages
0-14, 15-29, 30-44, and 45-59) eventually become
similar in size and decline in parallel as a propor-
tion of the population. Both more developed and
less developed regions show this pattern. The age
structure is like a cake with added layers (of in-
creasingly older cohorts) being piled on top, one
after the other, over time. The lower layers (the
younger cohorts) shrink proportionaly, though
only dlightly, from the weight of the added layers,
staying about equal among themselves. The added
layers come, of course, from rising life expectan-
cies, which increasingly determine the age compo-
sition of the population. When the effects on
population of fertility differences between coun-
tries disappear from the projections, by 2225, the
proportion at each age becomes almost perfectly
correlated, across countries, with life expectancies.
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TABLE 14. POPULATION IN BROAD AGE GROUPS AND PERCENTAGE CHANGE

OVER LONG PERIODS. MAJOR AREAS

Percentage change

Millions, ~ 2000-  2050-  2100-

Percentage change
Millions,  2000- 2050- 2100-

Major area 2000 2050 2100 2300 2000 2050 2100 2300
0-14 15-64
WOTI ..o 1828 -19  -170 -5.8 3823 493 -6.0 -130
More developed regions...........cceue.e.. 219 -124 -0.6 -0.3 804 -114  -119 1.0
Less developed regions..........c.cveeee. 1609 -0.5 -19.0 -6.6 3019 65.4 -52 -148
AFFICAL o 340 477 -218 -129 430 1740 206 -199
ASIB. i 1119 -132 -174 -4.0 2345 438 -130 -125

..... 166 -163 -182 -2.2

OCEANIA...c.veveeeieereereeesre e 8 33 -9.5 -3.1
Northern America........ccovvverrevcenrennne 68 16.4 12 -0.4
EUMOPE.....oiiee e 127 -26.7 -2.2 -0.2
65 and older
WOITd . 419 2384 55.9 31.2
More developed regions...........ccee.ee. 171 84.8 -0.9 455
Less developed regions...........cveeee. 248 344.0 722 28.8
AFFICAL o 26 3768 2594 43.8
ASIB. i 216 307.3 45.8 252

..... 28 390.7 44.3 20.2
..... 3 1879 414 36.7
..... 39 1358 43.2 431

107 64.7 -180 49.5

326 501 -147 -115

20 44.0 -9.0 -1.7
209 325 -54 16
493  -26.6 -165 0.5

80 and older
69 4460 1048 97.6
37 2071 20.8 96.0
32 7169 1406 98.0
3 5869 4808 162.0
29 6609 1029 86.8
5 6730 1161 64.3
1 310.8 725 1015
10 2308 70.6 924
21 1828 21 106.4

Population (billions)

Figure 48. Distribution of population by age, mor e devel oped
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By 2300, more developed and less developed
regions have roughly similar distributions, at |east
at younger ages. In more developed regions, 14.9
per cent of the population is in each 15-year age
group up to age 59, as compared with 15.7 per
cent in less devel oped regions. However, since life
expectancies still differ, the oldest age groups con-
tinue to differ, with 20.9 per cent of the population
being 80 years or older in more devel oped regions,
as contrasted with 16.4 per cent in less developed
regions.

Magjor areas that initialy look very different in
age structures do gradually come to resemble each
other with the large changes shown for age
groups. Still, complete convergence of age struc-
tures does not occur in these projections (ta
ble 15). In 2000, children and youth aged 0-14
years are 43 per cent of the population in Africa
but only 17 per cent of the population in Europe
(figure 49). The gap is reduced to 28 per cent ver-
sus 15 per cent by 2050, at the same time that
other major areas converge at around 18 per cent.

Africa and Europe aso converge, though not until
2105.

For other age groups, the major contrast is also
between Europe and Africa. Between 2000 and
2050, people aged 15-64 years increase in Africa
from 54 to 65 per cent and decrease in Europe
from 68 to 57 per cent. Beyond 2050, these trends
reverse, but a gap remains by 2100 and continues
through 2300. By 2100, Africa will have 63 per
cent of its population in working ages, as con-
trasted with 56 per cent in Europe. Both percent-
ages decline through 2300 roughly in paraléel.
Other major areas show intermediate levels over
time.

In 2000, people 65 years old and over are 15 per
cent of the population in Europe, 3 per cent of the
population in Africa. By 2100, both percentages
rise substantially and the gap closes somewhat—
27 versus 20 per cent. But by 2300 the contrast
still remains—35 per cent versus 30 per cent. Asis
obvious from growth rates, this older population is

Figure 49. Distribution of population in three broad age groups,
major areas: 1950-2100
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TABLE 15. PERCENTAGE IN DIFFERENT AGE GROUPS, BY MAJOR AREA: 1950-2300

Age group and Major area 1950 2000 2050 2100 2150 2200 2250 2300
0-14 years

WOITd ..o 34.3 30.1 20.1 16.4 16.5 16.5 16.0 156

More developed regions...........ccee.e.. 274 18.3 15.7 16.9 16.4 157 153 14.9

Lessdeveloped regions.........c...cenee.. 37.6 33.0 20.8 16.4 16.5 16.6 16.1 15.7

YN 1o P 42.0 2.7 27.8 17.4 16.4 17.0 16.6 16.2

Y T VS 36.5 304 18.6 16.0 16.6 16.5 16.0 156

Latin America and the Caribbean......... 40.0 319 18.1 155 16.5 16.3 158 154

(@67 o T 29.9 25.8 18.1 16.3 16.3 16.0 155 15.0

Northern America.......occovveerererreriennnes 27.2 21.6 17.7 16.9 16.3 15.7 15.3 15.0

0o o T 26.2 175 14.8 17.0 16.5 15.9 154 14.9
15-64 years

WOrTd ..o 60.5 63.0 64.0 59.2 56.0 54.7 533 52.0

More developed regions...........cc....... 64.8 67.4 58.4 55.5 54.4 52.4 50.8 49.5

Less developed regions.........ccceeuenee 58.5 61.9 64.9 59.7 56.2 55.1 53.7 52.4

YN 1o P 54.8 54.1 65.4 63.1 57.7 56.3 55.2 53.9

ASeiiiie e 59.4 63.7 64.5 58.5 55.7 54.7 53.2 51.9

Latin America and the Caribbean......... 56.3 62.6 63.7 57.0 54.4 53.9 524 51.1

OCEANIA ... 62.8 64.4 62.8 56.9 54.6 53.2 51.5 50.0

Northern America........ccoevverreeennencne 64.6 66.1 61.8 55.3 54.1 52.2 50.9 49.8

65.6 67.8 57.3 56.1 55.0 52.8 51.1 49.7

52 6.9 159 244 275 28.8 30.7 323

7.9 14.3 259 27.7 29.3 319 339 35.6

39 51 14.3 239 272 28.2 30.1 31.8

32 3.2 6.8 195 259 26.7 28.2 29.9

4.1 5.9 16.8 255 277 28.8 30.9 325

37 55 18.2 275 29.1 29.7 31.8 335

7.3 9.8 19.1 26.8 29.1 30.9 331 35.0

8.2 12.3 205 27.7 29.6 321 339 35.2

8.2 14.7 279 26.9 285 31.3 335 354

itself getting older over time. Consider, for in-
stance, those 80 years old and over. In 2000 in
more developed regions, these people are 22 per
cent of al older people (65 years and older); in
less developed regions, they are 13 per cent of
older people. By 2030, they are more than half of
al older people—59 and 51 per cent respectively
in more developed and |ess devel oped regions.

B. HISTORICAL PERIODS
All projected populations will have a mix of dif-
ferent generations, but populations with large pro-

portions of older people may have different eco-
nomic emphases and require different ingtitutions

70

from populations saturated with young people, and
may also differ from societies with a proportion-
aly small number of both old and young. To dis-
tinguish these situations, one can define three pe-
riods in the recent and future demographic evolu-
tion of a society's age structure: a period when
those under 15 years are at least 30 per cent of the
population; a period when they have falen perma-
nently under 30 per cent, but those 65 years and
older are still relatively few; and a period when
those 65 years and older have increased perma-
nently to at least 15 per cent of the population.
The focus here is less on the first period, the age
of the child, though it encompasses the majority of
societies in 2000, but more on the middle period,
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which is labelled the demographic window. The
third period, or the third age, if you like, is an ex-
tended period in these projections that would be
worth subdividing into shorter periods if more in-
formation and insight were available about how
socia dynamics evolve in older populations.

The specific cutting points between periods are
set somewhat arbitrarily and obviousy assume
that the dependency burdens and social implica-
tions of large proportions of older persons are not
equivalent to those of similar proportions of youth.
With these cutting points, the three periods almost
always follow in sequence. In only two countries
(Argentina and Timor-Leste) does the proportion
aged 0-14 years fall below 30 per cent and then
rise above it again. In both cases it falls perma-
nently below 30 per cent within 15-25 years, and
the later point is taken as the dividing point be-
tween periods. Similarly, in only four countries or
areas (Austria, the Channel I1slands, Denmark, and
Germany) does the proportion aged 65 years and
older rise above 15 per cent and then fall below
it—only to rise permanently above 15 per cent in
15-20 years. Again, the later point is taken as the
critica one.

Societies who have entered the demographic
window have proportionaly large working-age
populations and relatively light dependency bur-
dens, and therefore the demographic potential for
high economic growth. This period (though not
defined precisely asiit is here) has been character-
ized as a “demographic window” of great eco-
nomic possibilities, because of the bonus of a fa-
vourable age structure (e.g., Bloom, Canning, and
Sevilla, 2003). Whether the economic potential is
realized depends on a variety of complementary
considerations, such as the quality of this work-
force, the availability of complementary resources,
the nature of government policy, and the structure
of international competition. Whether the demo-
graphic window also confers other economic ad-
vantages, such as greater entrepreneurship and
risk-taking, is more speculative. Conceivably, the
preceding period, the child decades, might have an
advantage in this. The child decades also feature
larger potential numbers of young househol ds with
higher consumption needs. Nor are prospects dur-
ing the third age necessarily bleak. Societies that
build up their human, institutional, and other capi-

tal over the demographic window phase and de-
velop fiscally sound institutional arrangements,
particularly intergenerational ones, could enter the
third age with the prospect for continued high pro-
ductivity. The demographic balance among gen-
erations does not dictate societal prospects, though
it provides particular opportunities and challenges.

The demographic window phase starts in 1950
or earlier for Europe as a whole—the data consid-
ered here do not go back earlie—and comes to an
end in 2000. Because population is projected by
guinquennia, the period might actually last up to
four years longer (and in theory start up to four
years earlier, if a starting date were specified), but
greater precison was not attempted. Figure 50
shows not only the length of this period in each
major area but also the dependency ratio, the ratio
of dependents to working-age population (multi-
plied by 100) during the period. During the demo-
graphic window phase, this ratio is roughly be-
tween 40 and 60 (as contrasted, say, with 92-96 in
2000 in Eastern, Middle and Western Africa). For
Europe as a whole, the dependency ratio starts at
52 in 1950 (at least the portion of them observed),
rises to 56, and finally falls to 48. This pattern is
not typical. In most cases, the dependency ratio
declines during the demographic window phase,
hits a minimum, and starts to rise as the demo-
graphic window phase ends.

Other regions show staggered periods of high
worker potential, given the way demographic
change sweeps across the world in various direc-
tions. For Northern America, with higher fertility
and migration, the demographic window phase
comes later than in Europe, in 1970-2015, during
which the dependency ratio drops from 62 to 49.
Asia and Latin America and the Caribbean both
pass through the demographic window later but at
the same time, in 2005-2040, and with a similar
pattern for dependency ratios. Africa enters the
demographic window even later, in 2045, and ex-
itsin 2080. Oceaniais a complex case (figure 51).
Australia and New Zealand go through the demo-
graphic window at about the same time as the
United States of America and Canada, and the de-
pendency ratio shows a steep decline, as for the
United States of America, as well as a continuing
decline after a brief reversal, as for Canada. In
contrast, Melanesia, Micronesia, and Polynesia
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enter the demographic window much later, in a
pattern typical of less developed regions.

Patterns for regions on other continents gener-
aly resemble those for the continents as a whole,
though some patterns are distinctive (table 16). In
Europe, Eastern Europe stands out, with longer
demographic window phases, lasting up to 2015,
and the dependency ratio falling as low as 39. In
Asia, the pattern for Eastern Asia aside from
China (meaning mainly Japan and the Koreas)
resembles that for more developed regions, with
the demographic window phase coming early and
ending by 2000. China goes through the demo-
graphic window a little later but earlier than the
rest of Asia In Africa, the Eastern, Middle and
Western African regions clearly enter the demo-
graphic window latest of all, not starting until
2050 or 2055.

C. DEPENDENCY THRESHOLDS

One arbitrary aspect of the definition of three
periods is the specific age limits that define
dependency. It is commonly assumed that young
dependency ends at age 15, though youth certainly
do not begin working everywhere at this age.
Some may start earlier, but in modern societies the
start of working life appears increasingly delayed
beyond 15 by extended education. The commonly
accepted age to start old dependency is 65 years,
though older people do not retire everywhere at
that age, and may need to less often in the future
given the health improvements presumably under-
lying rising life expectancies. One can ask the
question about historica periods differently. If one
wanted young dependents to be less than 30 per
cent of the population, and old dependents less
than 15 per cent, what age limits would be suffi-
cient to accomplish this? At what age would youth
have to enter the labour force, and at what age
would old people be able to retire, for a country to
maintain the worker potential represented by the
demographic window?

In more developed regions as a whole in 2000,
youth could avoid working until age 23, and
young dependents would still be under 30 per cent
of the population. Old people could not retire until
age 65 if old dependents were to stay under 15 per
cent of the population (figure 52). These ages are

labelled dependency thresholds and vary with the
population age structure, in contrast to the fixed
thresholds of 15 and 65 years generaly used in
calculating dependency ratios. Variable depend-
ency thresholds have reasonable values when
countries are in or close to the demographic win-
dow, but can get unusually high or low further out.

Back in 1950, the variable young dependency
threshold in more devel oped regions was 16 years,
and the variable old dependency threshold was
57 years. Old people could have retired by age 57
according to the societal criterion used, though
many may not have done so. Not doing so, of
course, would have added to their societies
worker potential in that year. For 2050, the de-
pendency thresholds in more developed regions
rise to 27 and 75 years. If old dependents are not
to exceed their current proportion in the popula-
tion, retirement ages would have to rise ten years
between 2000 and 2050, and working lives would
be delayed and lengthened, by six years. If age 74
is considered too old to work, more developed
regions as a whole would require a substantial
transformation—characterized as the movement
from the demographic window phase to the third
age—in which old dependents become incress-
ingly prominent in the population.

In less developed regions, variable dependency
thresholds are substantially lower. In 2000, they
are 13 and 50 years. Since having children start
working at age 13 is undesirable, the implication
can be drawn that less developed regions as a
whole—though not necessarily individua coun-
tries—cannot escape being in the age of the child,
cannot at this time mobilize a sufficiently large
workforce to enter the demographic window
phase. These low ages suggest, in addition, that
there could be demographic pressure for children
to work. For 2050, dependency thresholds in less
developed regions rise to 21 and 65 years, about
what they are in more devel oped regionsin 2000.

Dependency thresholds vary across major areas
largely as one would expect. They are quite low in
Africa 9 and 44 years in 2000, and till only 16
and 55 years by 2050, suggesting that Africa is
inescapably stuck in the age of the child for sev-
eral decades. Dependency thresholds are quite
high in Europe: 24 and 65 years in 2000, rising to
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TABLE 16. START AND END YEAR OF THE DEMOGRAPHIC WINDOW PHASE AND CORRESPONDING DEPENDENCY RATIO,

BY MAJOR AREA AND REGION, ESTIMATES AND MEDIUM SCENARIO

Demographic window Dependency ratio
Major area and region Sart End Sart Minimum End
WO ..o 2005 2045 554 524 55.6
More developed regions..........cccevererreeernencnn. Pre-1950 2000 544 48.4 484
Lessdeveloped regions........c.ceeeereeenennenenns 2010 2050 54.3 52.2 54.2
AFTICA et 2045 2080 54.8 485 50.8
Southern AfricCa......ooevevenereeeec e 2020 2070 56.3 47.4 53.2
Eastern Africa......ccccceececeeve e 2050 2085 534 46.6 50.5
Middle AfFiCa. ..ccooeeeeeeeeee e 2055 2090 514 44.6 50.1
Western AfriCa......ccooeveieneneieeieene e 2050 2085 52.9 47.8 515
Northern Africa........ccoeeveeve e, 2020 2050 52.6 47.3 50.8
ASIB e 2005 2040 52.7 48.6 52.9
WESEIN ASI8....c.ciiieiriiienieieeeeeee e 2020 2060 55.3 53.7 54.7
INAIAL..ceececiceee e 2010 2050 54.8 47.4 49.4
Other South-central ASia.......ccccceveererenniencns 2025 2060 54.5 47.7 50.8
SOUth-€aStErN ASI@....ccucveieeeceece e 2010 2045 50.2 46.4 50.9
China.....ccocieeeces e 1990 2025 49.8 39.6 46.1
Other Eastern ASia.......ccocveennennieieniecneeiens 1970 2000 54.9 43.9 44.9
Latin America and the Caribbean..................... 2005 2040 55.7 49.2 524
BIaZil.....coooveeeeieiicieseseeeee e 2000 2035 52.7 45.7 49.9
Other South America.......coccoevvvrreieneirinnene 2010 2040 55.0 51.4 52.7
Caribbean........cccceeveeeiiecececeeeee e 2000 2030 57.6 52.3 54.9
Central AMENICa......ccoovveirerieieereesreeeeee 2015 2040 52.9 485 50.9
(©107= o - F SO 1980 2025 59.9 515 54.9
POIYNESIA....coe i 2015 2050 55.6 504 52.9
MICIONESIA... .o 2020 2050 56.1 51.2 51.2
MelaneSia......cccooeeeeereiiere e 2025 2065 51.6 45.9 50.4
Australia/New Zedland..........cccccooevereneccnennnne 1970 2010 60.6 47.2 47.2
Northern AMerica.......cccoceveeveiecveesesceeseeiens 1970 2015 61.7 49.3 51.9
BUMOPE. ...t Pre-1950 2000 524 475 475
Eastern EUrope.........ccooevveveveeineeesc e Pre-1950 2015 53.0 38.6 40.6
Southern EUrope..........coceveereerseenecneenne Pre-1950 1995 545 46.9 46.9
WeStern EUrOPE........ccceeveeeererenesesre e Pre-1950 1990 504 47.2 47.6
NOIthern EUrOpE.........covvvveinecenecreseesene Pre-1950 1985 515 515 52.6

29 and 75 years in 2050. These threshold ages are
higher by 3-5 years than those for Northern Amer-
ica

Over the long run, the young dependency
threshold will rise, to 25-28 years by 2100 across
regions, and to 27-30 years by 2300 (table 17).
The old dependency threshold will also rise, to-
ward possibly unredligtic levels: 70-77 years by
2100, and 80-87 years by 2300. Whether people
will be both able and willing to work to these ages
in the future seems unlikely at present, which may

imply that societies will not be able to avoid shift-
ing to third-age socia and institutional arrange-
ments, whatever those turn out to be.

Note however that, should retirement ages actu-
aly rise in accordance with the variable old de-
pendency threshold, the post-retirement period
will not necessarily be any shorter for most peo-
ple. Between life expectancy and retirement de-
fined by the old dependency threshold in 2000, the
average difference worldwide is 12 years (see ta
ble 17). This shrinks by 2050 to 9 years, but in the
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TABLE 17. DEPENDENCY THRESHOLD AGES AND POST-RETIREMENT DURATION,

BY MAJOR AREA AND REGION, SELECTED YEARS

Major area and region 1950 1975 2000 2025 2050 2075 2100 2200 2300
Young dependency threshold®

WOII .o 12 11 14 18 22 25 26 27 28
More developed regions..........cc.oeeene 16 18 23 27 27 27 26 28 30
Lessdeveloped regions.........ccccevuenene 11 10 13 17 21 25 27 27 28

AFFICA. .ot 9 9 9 12 16 21 25 26 27

ASIB.eiiiiiii s 11 10 14 19 23 26 27 27 28

Latin America and the Caribbean ........ 10 10 14 19 24 27 28 27 29

OCEANIA.....cveieereeieieeere s 15 14 17 21 24 26 27 28 29

Northern America.......ccoceveeeeeecnenenne 16 17 21 23 24 26 26 28 30

BEUrOPE......ovtiiirecire e 17 18 24 30 29 27 26 28 30

Old dependency threshold?

WOII ..o 52 51 54 61 66 71 74 79 83
More developed regions..........c.coeeene 57 61 65 70 75 77 78 82 87
Lessdeveloped regions..........ccccevveeene 49 47 50 58 65 70 73 78 82

AFFICA. .o 46 a4 a4 47 55 63 70 76 80

ASIB.eiiiiii s 49 48 52 60 67 72 75 79 83

Latin America/Caribbean..................... 48 47 50 60 69 74 77 80 84

OCEANIA.....covirirereteirieenssere e 56 55 58 65 70 74 76 81 86

Northern AmMErica.......coeevvrevrerneneens 58 60 62 68 71 74 7 82 86

BEUMOPE....cocviiiiieec e 57 62 65 70 75 77 77 82 87

Post-retirement duration based on retiring at threshold®

WOII ..o -6.2 7.9 11.8 9.6 8.7 8.9 9.0 13.0 14.3
More developed regions..........ccccuee.e 8.7 114 11.0 9.2 7.5 8.9 10.7 139 14.9
Lessdeveloped regions.........cccceeeuenene -8.9 8.8 134 10.3 9.2 8.9 8.8 12.9 14.2

AFFICA. .o -8.3 35 6.0 9.7 11.7 10.3 8.8 12.1 13.8

ASIB. s -9.2 94 14.9 119 9.5 9.1 9.2 13.3 14.3

Latin America/Caribbean..................... 29 15.3 19.9 15.7 10.8 8.3 83 12.9 14.2

OCEANIA.....coeierereieiiieenissere e 40 11.7 15.7 134 12.0 10.5 10.6 135 14.8

Northern America..........occevenereinenenee 111 12.9 154 118 114 114 11.2 14.1 15.0

BEUrOPE......ovtiiirecire e 7.6 9.8 9.0 7.9 57 74 10.3 13.7 14.8

Post-retirement duration based on retiring at 65 years

WOII..oe s -20.0 -6.1 0.0 4.6 9.7 14.0 174 26.2 313
More developed regions..................... 0.0 6.8 10.3 141 16.8 19.9 22.7 30.7 36.2
Lessdeveloped regions.........c.cceceueeene -25.6 -9.3 21 29 8.6 13.2 16.7 255 30.6

AFFICA. .o -283 -178 -155 -9.0 0.7 7.9 12.8 23.0 28.0

ASIB.eiiiiii s -254 -7.6 14 6.7 114 15.3 18.3 26.6 31.6

Latin America/Caribbean..................... -15.1 -3.0 49 10.0 13.8 16.8 195 27.6 331

OCEANIA.....cniiereieieieeeseresie e -5.6 16 8.7 13.0 16.0 18.7 21.2 29.3 353

Northern AmMerica.......c.coceeverererinnennne 34 75 11.9 145 16.9 20.2 232 309 355

BEUMOPE......oviiiirecrre e -0.7 6.2 8.7 12.7 15.7 18.9 21.6 29.9 359

& The young dependency threshold is the age at which dependency must end if young dependents are to be limited to less than 30 per
cent of the population. The old dependency threshold is the earliest possible retirement age if old dependents are to be limited to less than

15 per cent of the population.

P Calculated as the difference between life expectancy and the retirement threshold age.
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Figure 52. Dependency thresholds, life expectancy at birth, and expected working life,
mor e developed and less developed regions: 1950-2050
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long run rises, by 2300, to 14 years. Under the
contrary assumption that retirement age is fixed
indefinitely at 65 years, the average worldwide
gap between life expectancy and retirement age is
only two weeks in 2000 but reaches 10 years in
2050 and 31 yearsin 2300.

D. COUNTRIES

Individual countries are easiest to compare with
regard to median ages. While median ages rose, in
most regions, between 1950 and 2000, they fell in
Africa Thisis reflected in falling medians among
the ten countries with the lowest median age (table
18). In 1950, this list of the countries with the
youngest populations included some far-flung is-
land states, but from 2000 on, the list is almost
exclusively African. From 2000 on also, median
ages even among these youngest countries show
increases, initialy quite dramatic ones.

In the relatively short run, both fertility and

mortality contribute to countries having particu-
larly young populations. The countries with the
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youngest populations tend to be those with high
fertility. In addition, HIV/AIDS-related mortality
can reduce the adult population. In the longer run,
dower decline in mortality at advanced ages keeps
the older population from growing faster. Between
2000 and 2050, the list of youngest countries
shows some rearrangement but little turnover,
with only one country being replaced. But be-
tween 2050 and 2100, six countries are replaced,
all by Southern African or neighbouring Southern
African Development Community countries se-
verely affected by HIV/AIDS. Over the following
decades and centuries, these countries fall out of
the list again, until only one—Malawi—is left by
2250. From 2200 to 2300, Liberia, Mali, and Si-
erra Leone are the three youngest countries (in
varying order) and a few non-African countries—
Y emen, Afghanistan, and Cambodia—also appear
on the list. Especialy in the later years of the pro-
jections, the list is increasingly similar to that of
the countries with the lowest life expectancies.

Between these youngest countries and the oldest
countries, the gap in median ages is especially
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TABLE 18. COUNTRIES WITH THE LOWEST AND HIGHEST MEDIAN AGES, SELECTED YEARS

Rank 1950 2000 2050 2100

A. Lowest median age

1 St Vincent/Grenadines 154 Uganda 15.1 Niger 20.0 Swaziland 35.8

2 Tonga 155 Niger 15.1 Angola 22.0 Zimbabwe 36.0

3 Djibouti 165 Mali 154 Somdia 22.1 Botswana 371

4 Samoa 16.6 Yemen 154 Yemen 22.3 Niger 37.7

5 Fiji 16.6 BurkinaFaso 155 Uganda 225 Lesotho 38.1

6 Rwanda 16.7 Burundi 158 Mali 226 Zambia 38.7

7 Botswana 16.8 Somdia 16.0 BurkinaFaso 22.7 Malawi 38.8

8 Vanuatu 16.8 Angola 16.3 Guinea-Bissau 231 Liberia 391

9 United Rep. of Tanzania 16.9 Congo, DR 16.5 Liberia 23.3 Angola 39.2

10 Iraq 17.0 Liberia 16.6 Burundi 234 Madli 394
B. Highest median age

183 Norway 32.7 Croatia 38.9 Greece 51.3 Bahrain 46.9

184 Switzerland 33.3 Greece 39.1 Armenia 515 HongKong SAR 47.0

185 Sweden 34.3 Belgium 39.1 Czech Republic 51.7 Qatar 47.0

186 France 345 Bulgaria 39.1 Span 51.9 Brunei Darussalam 47.0

187 United Kingdom 34.6 Finland 39.4 Singapore 52.0 U.S.Virginldands 47.2

188 Luxembourg 35.0 Sweden 39.6 Estonia 52.3 Uruguay 47.2

189 Germany 35.4 Germany 39.9 ltay 524 Kuwait 47.2

190 Belgium 35.6 Switzerland 40.2 Latvia 53.0 Japan 474

191 Channel Islands 35.7 ltaly 40.2 Slovenia 531 Israd 47.6

192 Austria 35.8 Japan 41.3 Japan 53.2 CostaRica 47.8

Rank 2150 2200 2250 2300

A. Lowest median age

1 Zimbabwe 411 SierraLeone 411 Liberia 425 Liberia 43.6

2 Swaziland 41.2 Liberia 416 SierraLeone 42.6 Madli 437

3 Botswana 425 Mdi 421 Mdi 42.8 SierralLeone 44.2

4 Liberia 42.6 Zimbabwe 42.2 Congo 43.6 Congo 44.4

5 South Africa 42.7 Swaziland 42.3 Madawi 43.8 Yemen 44.6

6 Dem. Rep. of Korea 42.8 Malawi 425 Yemen 439 Timor-Leste, DR 448

7 SierralLeone 43.1 Timor-Leste, DR 42.8 Timor-Leste, DR 439 Maawi 45.0

8 Maawi 43.1 Congo 42.8 Afghanistan 442 Cambodia 45.1

9 Mdi 43.2 Mozambique 43.1 Cambodia 44.2 Afghanistan 45.2

10 Republic of Moldova 434 Angola 434 Angola 444 Angola 457
B. Highest median age

183 Jordan 47.1 Norway 484 Austria 50.2 Republic of Korea 51.7

184 PapuaNew Guinea 47.1 France 485 France 50.3 Austria 51.9

185 Oman 47.1 Sweden 48.7 Republicof Korea 50.4 France 52.0

186 French Guiana 47.2 Belgium 48.7 Belgium 50.6 Belgium 521

187 Nicaragua 47.3 Republicof Korea 48.7 Sweden 50.6 Sweden 52.3

188 Samoa 474 Spain 48.7 Spain 50.6 Spain 524

189 Occ. Palestinian Terr. 47.4  Luxembourg 48.8 Luxembourg 50.7 Luxembourg 524

190 Colombia 475 Germany 48.9 Germany 50.9 Germany 52.6

191 Israel 47.7 Malta 49.1 Malta 51.0 Madlta 52.7

192 Japan 48.0 Japan 49.8 Japan 51.5 Japan 53.0
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large up to 2050. In 2050, the medians in the
youngest countries are 20-23 years, as opposed to
over 50 years in the oldest countries. The gap nar-
rows subsequently to about 10 years or less. How-
ever, if one focuses on the oldest portion of the
population, the contrasts are quite striking. Libe-
ria, the youngest country from 2250 on, can be
contrasted with Japan, the oldest country (figure
53). By 2300, the proportion 65-79 years old is
actually dlightly higher in Liberia than Japan, but
the proportion 80-99 years old in Liberia is just
over half that in Japan, and the proportion
100 years old and older in Liberiais only 0.06 per
cent, as opposed to 7 per cent in Japan. Substantial
contrasts at the oldest ages therefore remain up to
the very end of these projections.

Japan leads the list of oldest populations virtu-
aly throughout the three centuries of the projec-
tions, though not higtoricaly, just as it leads the
list of countries with highest life expectancies (see
table 11). In 1950, the ten oldest countries were al
Western or Northern European. In 2000, Japan
enters and leads the list. In 2000 also, a couple of
Southern European and a couple of Eastern Euro-
pean countries are added in 2000, and substantial
turnover on the list continues after that. By 2050,
Japan is still on the list, with 36.5 per cent of its
population 65 years or older, and half of these 80
years or older. Also on the list are still the two
Southern European countries, but every other
country is replaced. For 2100, al but Japan are
replaced again, and, by 2150, al but Japan and
Israel (added in 2100) are replaced yet again. Fi-
nally, by 2200, European countries return to the
list—a somewhat similar set to those with the old-
est populations in 1950—though Japan continues
to have the oldest population of all. Two factors

are responsible for turnover in the rankings. First,
the fact that median ages tend to converge, par-
ticularly at higher levels, makes rankings some-
what unstable. Second, the projected fall and then
rise in fertility comes early in Europe, relative to
other major areas, and while fertility recovers to
replacement in Europe, other major areas are mov-
ing toward lower fertility and therefore, temporar-
ily, greater population ageing.

By 2200, the list of oldest countries is virtually
identical to the list of countries with the high-
est life expectancies. Through 2300, there is little
further change in the list. By 2300, the Japanese
population 65 years and older will be only a
dightly larger proportion of the population
thanin 2050 (38.7 per cent), but those 80 years
or older will be close to two-thirds of this

group.

Countries with the oldest populations naturally
enter the demographic window first, and countries
with the youngest populations last. This was
shown for Europe, where countries have entered
the demographic window starting in 1950 or ear-
lier. Thisis generally true country by country, ex-
cept for afew, notably Albaniaand Ireland. Coun-
triesin Africa, in contrast, will wait up to 70 years
to enter the demographic window. The last will be
Niger (2070), preceded by Somalia (2065). Except
for Yemen, al ten countries entering the demo-
graphic window in 2060 or later are in Eastern,
Middle or Western Africa Of the 12 countries
entering in 2050 and 2055, all are in sub-Saharan
Africa, except for Afghanistan. Table 19 shows
when each country enters the demographic win-
dow. This period generaly stretches for 30-40
years.
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Figure 53. Per centage of population at older ages, Japan and Liberia: 1950-2300
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TABLE 19. STARTING DATE FOR ENTERING THE DEMOGRAPHIC WINDOW PHASE BY COUNTRY, CLASSIFIED BY MAJOR AREA

Latin America and
the Caribbean

Pre-1950 Uruguay Austria, Belgium,
Bulgaria, Channel
Is., Croatia, Czech
Rep., Denmark,
Estonia, France,
Germany, Greece,
Hungary, Italy,
Latvia, Lithuania,
Luxembourg,
Netherlands,
Norway, Portugal,
Romania, Russian
Fed., Serbiaand
Montenegro,
Slovenia, Spain,
Sweden,
Switzerland,
Ukraine, United
Kingdom

1965 Japan Austraia Finland

1970 United Statesof  |Belarus, Malta,
America Poland, Slovakia
1975 China-Macao New Zealand Canada Republic of Moldova
SAR, Cyprus,
Georgia, United
Arab Emirates

Date Africa Asia Oceania Northern America Europe
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TABLE 19 (continued)

Latin America and

Date Africa Asia the Caribbean Oceania Northern America Europe
1980 China-Hong Barbados, Bosniaand
Kong SAR, Netherlands Herzegovina,
Singapore Antilles lceland, TFYR
Macedonia
1985 Dem. People's  |Cuba, Ireland
Rep. of Korea, |Guadeloupe,
Qatar, Rep. of Martinique, Puerto
Korea Rico
1990 Mauritius China United States
Virgin Is.
1995 Réunion Armenia, Israel, |Argenting, Chile
Kazakhstan,
Kuwait, Sri
Lanka, Thailand
2000 Bahrain Bahamas, Brazil, [New Caedonia Albania
Trinidad and
Tobago
2005 Libyan Arab Azerbaijan, CostaRica, French Polynesia
Jamahiriya, Brunei Guyana, Jamaica,
Tunisia Darussalam, St. Lucia,
Indonesia, St. Vincent and
Islamic Rep. of  |Grenadines
Iran, Lebanon,
Turkey, Viet
Nam
2010 Algeria, Morocco |India, Kyr- Colombia, Fiji, Guam
gyzstan, Dominican Rep.,
Malaysia, Mon- |Ecuador, Mexico,
golia, Myanmar, |Panama, Peru,
Turkmenistan, Suriname,
Uzbekistan Venezuela
2015 South Africa Philippines, Tgji- |El Salvador,
kistan French Guiana
2020 Egypt, Western  |Bangladesh, Belize Tonga
Sahara Jordan, Syrian
Arab Rep.
2025 Cape Verde Dem. Rep. of Bolivia, Honduras |Fed. States of
Timor-Leste, Micronesia
Saudi Arabia
2030 Gabon, Ghana, Lao People's Guatemala, Haiti, |Papua New
Sao Tome and Dem. Rep., Nicaragua, Para- |Guinea, Samoa,
Principe, Sudan  |Nepal, Oman guay Solomon Islands,
Vanuatu
2035 Comoros, Cote Bhutan,
d'lvoire, Gambia, |Cambodia, Irag,
Kenya, Senegd Maldives,
Pakistan
2040 Cameroon,
Nigeria, Togo,
United Rep. of
Tanzania
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TABLE 19 (continued)

Latin America and
the Caribbean

Date Africa Asia Oceania Northern America Europe

2045 Benin, Botswana, |Occupied
Central African  |Palestinian
Rep., Djibouti, Territory
Equatoria
Guinea, Eritrea,
Guinea,

M adagascar,
Mauritania, Na-
mibia, Rwanda
2050 Ethiopia, Afghanistan
Mozambique,
SierraLeone,
Swaziland,
Zimbabwe

2055 Chad, Congo,
Dem. Rep. of the
Congo, Lesotho,
Malawi, Zambia
2060 Angola, Burkina |Yemen
Faso, Burundi,
Guinea-Bissau,
Liberia, Mali,
Uganda

2065 Somalia

2070 Niger

NoTE: Countries go through a period labelled here the demographic window, when the proportion of children and youth under 15 years falls below
30 per cent and the proportion of people 65 years and older is still below 15 per cent.
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VI. CONCLUSION

These projections were introduced as an attempt
to work out the long-range demographic implica-
tions of the 50-year projections in the 2002 Revi-
sion of the United Nations population figures.
L ong-range trends are examined partly as away to
reflect on the situation and trends in our own time.
The picture beyond 2050, though it is based on
what goes before, involves some interesting twists
and turns. Population growth falls and rises, and
population totals in 2300, at least for the world as
awhole, end up close to where they are expected
to be in 2050. This result is not obvious from 50-
year projections, and is at least one new finding
from long-range projections.

Long-range projections also show regions and
countries changing in absolute and relative size,
growth, density, median ages, fertility, and mortal-
ity. All country populations age, but at different
rates and with different timing; demographic ho-
mogeneity is not achieved even after three centu-
ries. Without recapitulating the projected trends
aready described, it bears emphasizing that 50-
year projections cannot sufficiently work out al
these demographic implications of earlier trends.

A. CONSEQUENCES

Given the demographic implications that have
been drawn out, do any long-range threats emerge
to human welfare? Since the focus here is on de-
scribing the demographic trends rather than as-
sessing economic, social, political, environmental,
or other consequences, this question is not an-
swered but rather posed for others to consider.
There are certainly aspects of these projections
that could suggest a need for societal responses.
Perhaps growth, as estimated, will be too rapid in
some countries, or population decline too severe,
or the long-range population and the density it
implies too much of aburden. Perhaps some coun-
tries are ageing too fast given the institutional
structures to deal with this issue, or too slowly so
that young dependents continue to drain economic
resources and receive inadequate preparation to
become fully productive. Many varied aspects of
these projections are worth examining from the

perspective of whether societies are prepared to
deal with populations of such size, growth rates, or
composition.

What does not happen in these projections, the
demographic events projected not to occur, could
also in a different way pose socia challenges. For
instance, the projections assume that HIV trans-
mission slows progressively from 2010, and that
mortality therefore does not stay at elevated levels
in the affected countries. From what is known of
previous epidemics, such an assumption appears
reasonable, but how it will come to passis not yet
clear. Although forecasters may assume a forth-
coming end to the epidemic, those who must bring
this about cannot simply make such an assumption
but must work diligently to bring it about. One
counts on such efforts, and their success, in mak-
ing these projections.

Similarly, the substantial fertility declines still to
come, especially in Africa, should help, eventu-
aly, to tame the rapid growth that till continues
in such areas of the less developed regions. The
projections are not meant to say that, if everyone
sits back and relaxes, such fertility decline will
happen on its own. Rather, the projections count
on continuing effort similar to that in the historical
record for other countries. While thereis aneed to
assess whether and how societies can live with the
consequences of projected popul ation trends, there
is aso a need to assess how societies can ensure
that the more sanguine aspects of these projections
actually cometo pass.

B. LIMITATIONS

Also important to keep in mind are the limita-
tions of these projections. Some of these limita-
tions can be specifically described and might in
principle be mitigated in the future. For instance,
there is the problem of international migration,
which has essentially been assumed away after
2050, because of the difficulty of anticipating mi-
gration flows that far in advance. Alternative pos-
sibilities could be modelled but have not been so
far. There is dso the difficulty of determining lev-
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els and properly modelling trends in mortality in
some less developed regions, especialy in Africa,
because of the inadequacy of the data. Subsequent
work should address such issues as these.

More difficult issues concern matters that are
inherently difficult to settle. It is not possible to
know if the units chosen for projection—mainly
192 countries or areas and various groupings of
them with much smaller entities—will continue to
exist as such. The emergence of new nationsin the
last few decades, as well as consolidation of pre-
viously separate states, suggest that the stability of
nations should not be taken for granted. Focusing
on individua countries, these projections also risk
being upended by nationa crises, such as out-
breaks of civil strife or new epidemics or envi-
ronmental emergencies, which could produce
short-run catastrophic mortality or large, unpre-
dictable migrant movements. Such crises have
been the mgjor source of error in past country pro-
jections and undoubtedly will interrupt future
trends. Perhaps most critical is what level of fertil-
ity to assume for the long run. Three possibilities
are defined and used in aternative scenarios, but
which is most likely, it is difficult to say. The
main argument that might be made is a reverse
argument—that the resulting population looks too
large or too small—and this is clearly not a satis-
factory basis unless one assumes that societies will
be regulating their size and growth closely in fu-
ture centuries.

One difficult but inescapable question is how
long distinctive country patterns can be expected
to persist. Here, different assumptions have been
made for different parameters, eliminating country
differences in migration by 2050, allowing fertility
to converge along distinctive paths until complete
equality in 2175, and permitting life expectancy
aone among the components to be different be-
tween countries indefinitely, though it is forced to
come close to converging. Beyond a certain point,
country projections are increasingly homogene-
ous, except at the oldest ages, where life expec-
tancy ill produces contrasts. While this could be
considered a substantial limitation, there does not
appear to be a good way to maintain country con-
trasts, which undoubtedly will be produced, in the
future, by factors that are not yet evident today.

One could of course terminate the projections be-
fore 2300, but earlier trends still appear to have
demographic implications into the twenty-third
century.

C. THELONG VIEW

These projections, because of their length, are
necessarily drawn in broad strokes, abstracting, in
asense, from transient events. To put the projected
trends in the broadest possible context, one might
consider how population has grown since the 18th
century (Durand, 1974) and how these projections
to the end of the twenty-third century compare.
Figure 54 shows how the twentieth century, espe-
cially the second haf of it, was an exceptional
period of substantial population growth, which
carries over into the twenty-first century. By the
end of the twenty-first century, however, a more
sedate pattern of growth harking back to the eight-
eenth and nineteenth centuries is re-established—
at least in the medium projection scenario.

But this is not the fina word. If one looks in-
stead at growth rates (figure 55), the exceptiona
growth in the twentieth century still stands out,
and carries over into the twenty-first century.
However, the medium scenario shows growth,
after the twenty-first century, that is noticeably
dow, only a tenth of the rate in the eighteenth or
nineteenth centuries. It is the high scenario instead
that marks a return to growth rates of the eight-
eenth and nineteenth centuries.

These projections suggest, therefore, that world
population, after moving through the demographic
transition from high, and relatively balanced, birth
and death rates to low rates, will not necessarily
return to the old equilibrium. If the medium sce-
nario is correct, future population growth will be
dower than it has been at any point since the
Industrial Revolution, and if the low scenario is
correct population decline will ensue. If the high
scenario is correct, future population growth rates
will resemble earlier rates before the demo-
graphic transition, but population will continue to
grow substantially to unprecedented levels. In
each case, the projections suggest that a new
demographic erawill unfold toward the end of this
century.
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Figure 54. World population, estimates and three scenarios: 1700-2300

40 -
—High 36.44
=— =Medium
35 A = = =Low
30
25
21.
20
15 | 14.02
101 9.06 850 897
) ——— e e = ——
~ . 549
~ ~
51 TeaL. 317 2a1
0.98 __1_'65, TTmeea
0 - L
1700 1800 1900 2000 2100 2200 2300

Figure 55. Average annual rate of change of the world population, estimates and thr ee scenarios: 1700-2300

Average annual rate of change (per cent)

254
—High
= = Medium

- - -Low
201

1.5 A

1.0

05 S—

0.0 1

-0.5

-1.0

2.04

/
o\

1700 1800

1900

2000

2100 2200 2300

United Nations Department of Economic and Social Affairs/Population Division

World Population to 2300



REFERENCES

Alexandratos, Nikos, ed. (1995). World Agriculture: Towards 2010.
An FAO Study. Rome: Food and Agriculture Organization.

Bloom, David E., David Canning and Jaypee Sevilla (2003). The
Demographic Dividend: A New Perspective on the Economic Con-
sequences of Population Change. Santa Monica, CA: RAND.

Coale, Andey J,, and Ellen E. Kisker (1990). Defects in data on old-
age mortality in the United States: New procedures for calculating
mortality schedules and life tables at the highest ages. Asian and
Pacific Population Forum, vol. 4, No. 1.

Durand, John D. (1974). Historical Estimates of World Population:
An Evaluation. Philadelphia: Population Studies Center, Univer-
sity of Pennsylvania

Food and Agriculture Organization (2001). FAOSTAT: FAO Statisti-
cal Databases. At http://apps.fao.org/default.jsp.

Lee, Ronald D., and Lawrence R. Carter (1992). Modeling and fore-
casting U.S. mortality. JASA: Journal of the American Satistical
Association, vol. 87, No. 419, pp. 659-675.

National Research Council (2000). Beyond Six Billion: Forecasting
the World's Population. Washington, D.C.: National Academy
Press.

Thatcher, A. R., V. Kannisto, and J. W. Vaupel (1998). The Force of
Mortality at Age 80-120. Monographs on Population Aging, vol.
5. Odense: Odense University Press.

United Nations (1999a). World Population Prospects: The 1998
Revision, vol. |, Comprehensive Tables (United Nations publica-
tion, Sales No. E.99.X111.9).

(1999b). World Population Prospects: The 1998 Revi-
sion, vol. I, Sex and Age Distribution of the World Population
(United Nations publication, Sales No. E.99.X111.8).

(2000a). Long-range World Population Projections:

Based on the 1998 Revision (United Nations publication, Sales No.

E.00.XI111.8).
(2000b). World Population Prospects. The 1998 Revi-

sion, val. I, Analytical Report (United Nations publication, Sales

No. E.99. XI11.10).
(2001a). World Population Prospects: The 2000 Revi-

sion, vol. |, Comprehensive Tables (United Nations publication,

Sales No. E.01.XI11.8).
(2001b). World Population Prospects: The 2000 Revi-

sion, vol. I, Sex and Age Distribution of the World Population

(United Nations publication, Sales No. E.01.X111.9).
(2002). World Population Prospects: The 2000 Revi-

sion, val. I, Analytical Report (United Nations publication, Sales

No. E.01.X111.20).
(2003a). The impact of HIV/AIDS on mortality. Paper

prepared for the Workshop on HIV/AIDS and Adult Mortality in

Developing Countries, New Y ork, 8-13 September.
(2003b). World Population Prospects: The 2002 Revi-

sion, vol. |, Comprehensive Tables (United Nations publication,

Sales No. E.03.XI111.6).
(2003c). World Population Prospects: The 2002 Revi-

sion, vol. I, Sex and Age Distribution of the World Population

(United Nations publication, Sales No. E.03.X111.7).
(forthcoming). World Population Prospects. The 2002

Revision, val. II1, Analytical Report (United Nations publication).

NOTES

! While some statistics are for five-year periods, for convenience
charts occasionally report them for specific years, either assuming
that the period level applies to each year in the period or interpolating

2 Japan is considered more developed but isincluded in Asiain the

figure. Oceania combines the more developed countries of Australia
and New Zealand and less developed Melanesia, Micronesia, and

where possible. The 2002 Revision (United Nations, 2003b, 2003c, Polynesia.
2004) or the annex to this report can be consulted for precise figures.
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|. TOWARDS AN UNDERSTANDING OF THE EMOTIONS
IN THE POPULATION OF 2300
Alaka Malwade Basu*

INTRODUCTION

It is a curious thing that the one research disci-
plinein which one would expect ‘ heart-over-head’
issues to be a central feature of the behavior it
seeks to understand has virtually nothing to say on
the subject of emotions. This disinterest is particu-
larly intriguing at a time when even the most ra-
tional of al the social sciences, economics, has
also caved in to the idea of non-rationa (as op-
posed to irrational) decision-making being an im-
portant part of economic behavior.

Whereas we demographers, who dea with
births and deaths and marriages and movements —
the very stuff of the most highly charged literature
and poetry — spend all our time on the costs and
benefits of childbearing and on pull versus push
factors in migration, and on the insurance versus
replacement effects of child mortality. This seems
to be a very incomplete way to study demography,
aswell asaloss of opportunity to let the discipline
contribute to our understanding of ‘sociocultural
experience from the perspective of the persons
who liveit’ (Lutz and White, 1986).

There is very little to go on, but in this paper |
try to scour the demographic literature, and the
literature from related disciplines, to explore the
interrelationships between emotions and demo-
graphic behavior. | then try to extrapolate from
these results to speculate on the impact on emo-
tions of the births and deaths and the distribution
of these births and deaths in 2300.

| believe this exercise is at least as valuable as
the exercise of speculating on the economic and
social conditions that the population of 2300 will
bring with it. If things like changing dependency
rates, changing mortality from catastrophic factors
like HIV/AIDS, an unimaginable rise in the popu-
lation of centenarians, are important con-

*Department of Sociology, Cornell University, Ithaca, New Y ork.

comitants of these population projections, surely
one major reason for their importance is related to
the ‘happiness’ levels that they imply. Indeed, an
unstated concern with generating happiness un-
derlies the social science project of improving the
world - if what a better quality of life resulted in
was increased emotiona misery, it is doubtful that
we would seek this quality of life".

While demography has been largely silent on
the question on emotions, other social sciences,
anthropology and sociology in particular, are now
beginning to burst with ‘emotions’ studies that go
beyond the traditiona interest in the subject in
psychology (indeed, the subject has also finaly
crept into the cynical discipline of economics). In
the next two sections, | turn to some of these dis-
ciplines to identify those aspects of the emotions
literature that are most relevant to a preliminary
investigation of emotions and demographic out-
COMES.

DEFINITIONS

What, first of all, do we mean by ‘emotions ?
In a major review of the subject in sociology,
Thoits (1989) distinguished emotions from feel-
ings, affects, moods and sentiments. The first two
are less specific than ‘emotions’, the last two are
more specific. Fedlings refer to physica states
(such as hunger or fatigue) as well as emotional
states. Affects refer to positive and negative
evaluations of something (like/dislike). Emotions
may be linked to these two for being culturaly
delineated types of feelings or affects.

At the other end, moods are more chronic than
emotions and less clearly tied to a provoking
situation. While sentiments may be defined as
referring to ‘socially constructed patterns of sen-
sations, expressive gestures, and cultural mean-
ings organized around a relationship to a socid
object, usually another person ... or group such as
afamily” (Gordon, 1981, cited in Thoits, 1989).

United Nations Department of Economic and Social Affairs/Population Division 89

World Population to 2300



But perhaps emotions are better understood ana-
Iyticaly by the larger process of which they are a
part. Reviewing the literature on emotions in the

different social sciences, this process is best cap-
tured asfollows:

ELICITOR — PHYSIOLOGICAL — COGNITION/EXPERIENCE — SOCIAL

RESPONSE

ACTION

A few words on each of these components of the
process:

Elicitors: These are the situations or events that
provoke an emotional response. In the anthropo-
logical and sociological literature, they are also
caled triggers or stimuli (see, Lutz and White,
1986; Thoits, 1989), al words that are self-
explanatory. They can be of any and many kinds,
but in the context of the present paper, we define
them as demographic. In turn, by ‘demographic’,
we mean both demographic events (such as births,
deaths and marriages) as well as demographic
situations (such as population densities, age dis-
tributions and the like).

Physiological response: The physiological basis
of emotiona experience is a relatively recent in-
termediate variable in the socid scientist’ s interest
in the link between elicitors and emotions. But it
is now central to an understanding of this process
and the neurosciences (see Damasio, 1994,
Berezin, 2004). In turn these physiologica
changes may remain at the level of appetites or
visceral responses like thirst, hunger or sleepiness
(Elster, 1999; LeDoux, 1996) or they may be fol-
lowed by what may be called the recognition and
experience of an emotional state. They may or
may not aso be followed by a stimulus to rational
thought and action (Massey, 2001).

Cognition/Experience: Once the physiological
response to an emotional trigger occurs, it has to
be trandated into a recognizable emotion. There
isa large literature in all the relevant social sci-
ences on how universal these emotions are; that
is, across cultures and across time, do the same
eicitors stimulate the same kind of emotiona re-
sponse? The answer to this question is espe-
cialy sdlient to the present paper because it is

speculating on emotions in the twenty-third cen-
tury. That is, the question here is whether only the
elicitors (the demographic facts) will be different
in 2300 or both the elicitors as well as the dicitor-
emotion relationship will be quaitatively differ-
ent.

Wading through some of the discourses on this
theme of the cultural construction of emotions,
one is more conscious of the disagreements and
the hair-splitting than of any resolution of the is-
sue. If thereis a consensus, it seems to be arrived
at by accommodating both positions — that some
emotions are universal, while others are culturally
mediated. The best known study of universal emo-
tions (or at least universally expressed emotions)
is Ekman's (1982) demonstration that particular
patterns of facid muscle movements are univer-
saly (that is, by people of diverse cultural back-
grounds) recognized as expressing what he called
the six ‘core’ emotions — happiness, surprise, fear,
anger, disgust and sadness. Other emotions might
be more culturally grounded.

Similarly, Kemper (1987) identifies four pri-
mary emotions — fear, anger, depression and satis-
faction — from which secondary emotions like
love, guilt, gratitude and pride are derived. In this
framework, the universally common feeling of the
core emotion is given a social meaning that is
more contextual and defines both the label given
to an experienced emotion as well as its externa
manifestation.

This cultural/socid definition of an emotion is
the result of what anthropologists and sociologists
call ‘emotional socialization’, aterm that becomes
particularly significant to demographically perti-
nent emotions such as mother-love, desire, and
grieving (as | discussin alater section).
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This culturaly and socially mediated identifica-
tion of a particular combination of elicitor and
physiological state with an emotion is believed to
affect the recognition of an emotion as well as its
outward expression. There are two aspects to this
— the cognition or the subjective experience of an
emotional state, and the expression of that state.
To turn to the latter first, the consensus is that so-
cieties differ in what may be caled ‘display rules
or ‘expression norms (Hochschild, 1979; Ekman,
1982) which regulate emotion behavior. To give a
very simple example, most cultures have norms
about the appropriate way to express sympathy for
another’s loss, or to receive such sympathy at the
time of one’s loss — behavior outside these norms
is occasion for small or large social sanctions.
There is a growing literature on this ‘disciplining’
of the emotions by larger entities than the individ-
ual experiencing the emotion. While different so-
cieties may have fairly similar rules about how an
emotional state is best expressed, these rules may
also differ widely (the large differences in mourn-
ing rituals catalogued by anthropologists being a
good example of this variation).

By the same token, there are believed to be im-
plicit ‘feeling rules or ‘emotion norms’ that cul-
turally prescribe the appropriate range, intensity
and duration of ‘private fedlings (as distinct from
the expression of these feelings) in given situa-
tions (Thoits, 1989). Levy (1984) coined the terms
‘hypocognized’ and ‘hypercognized’ to describe
the tendencies of different cultures to mute or em-
phasize the conscious recognition of an emation.
However, one can go too far in this kind of cul-
tural determinism and it might be closer to the
truth to say that emotion and culture are not
merely the same thing; culture might affect the
expression of an emotion but not necessarily the
actual experience of it (Shweder, 1993). That is,
the elicitor-emotion relation may be relatively
hard-wired, even if ways of dealing with the rela
tionship are culturally constrained.

Social Action: This is the last link of the chain
in which emotions are embedded. It refers to the
response to an emotion in the form of some kind
of socid action. That is, from the socia scientist’s
point of view, we are interested in the outcome of
an emotiona state for society as well as for the
individual. Emations that are completely internal-

ized, that are experienced with no subsequent ef-
fect on the individual or anyone else, are as unin-
teresting as they are rare. So, by definition, an
emotion is something that results in some conse-
guences, whether planned (see, for example,
Frank, 1993) or uncontrolled.

For the purposes of the present paper (and that
too tangentially), we will only look at the demo-
graphic consequences for emotions in 2300 and
not on the impact of the emotions on demographic
events at that time. However, it is probably all
very circular, with demographic events and emo-
tions reinforcing one another, so perhaps not
much will be lost by this partial exercise in the
following sections.

TOWARDS AN EMOTIONAL LANDSCAPE
FOR THE POPULATION OF 2300

This section is going to be almost as speculative
as the 2300 projections themselves. It is bad
enough that we know next to nothing about the
relations between demographic situations and the
emotions in the contemporary world. To extrapo-
late from this little knowledge to think about a
world 300 years from now might be a foolhardy
undertaking. But all that | do in this paper is make
some suggestions for approaching the question,
not come up with any answers myself.

As dready mentioned, there are two perspec-
tives from which one can approach this analysis.
On the one hand, one could look at the potential
impact of the emotions on demographic behavior
and on the other, one could look at the potential
impact of demographic factors on emotions. In the
second case, one would need to take some posi-
tion on the universality and immutability of emo-
tions. As discussed above, this is a contentious
subject, but even without getting into these dis-
tinctions, a case could be made for different emo-
tional states of the world (in terms of both the na-
ture and the intensity of expressed and/or felt
emotions) arising out of different demographic
regimes.

It is the direct relationship between emotions
and demographic regimes and demographic
events that | want to explore here. | do not con-
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sider relationships that are mediated by other
structural factors like political systems (for exam-
ple, it appears from the literature that democracy
is good for happiness, except that the Russians do
not seem to feel the same way after the fal of
communism (Veenhoven, 2001). That is, | will
consider only those variables that are central in a
standard textbook of demography.

Thus, in the next few pages, | briefly look at the
possible emotional implications of the 2300 (me-
dium) population scenario. The population vari-
ables that | look at may be grouped into two cate-
gories — micro-level population ‘events like
births, deaths and marriages and macro-level
population ‘parameters’ like age and geographic
distributions. And the emotions | consider are
those that the current limited literature purports as
having a potential relationship with these popula-
tion variables.

POPULATION DENSITY AND DISTRIBUTION

To take the simplest example of a demographic
change that must accompany the change in num-
bers between now and 2300, all other things being
equal (that is, in the absence of living facilities on
the moon), population densities will certainly rise.
There will certainly be more people per sguare
mile then than there are now — to give the United
Nations' exact projections, the medium range
population increase should result in nine billion
people compared to six hillion today. That is a
50% rise in numbers, made even more significant
for the uneven digribution of this growth. While
the more developed regions (MDRs henceforth)
will register no change in overall population den-
sities, population density will double in the less
developed regions (LDRs) and amost triple in the
least devel oped countries.

To speculate on the implications of this change
for emotions, one would need to think about the
role of factors such as crowding in raising levels
of different kinds of emotions, both positive and
negative. These include the emotions of aggres-
sion, anger, perhaps excitement, and perhaps even
a sense of belonging. There is aso the comple-
mentary question of the emotions engendered in
gparsely inhabited spaces, emotions such as fear,

depression, perhaps excitement, perhaps even a
sense of well-being.

The literature on this subject suggests that on
the whole, the crowding that must accompany
population increase will be damaging to the emo-
tional well being of the population in 2300. For
example, Hammond (1988) has theorized that so-
cia stratification and socia differentiation will be
positively associated with population density be-
cause of emotiona factors. He argues that social
bonds depend on positive emotional (or affective)
arousal and that people seek to maximize this
arousal. However, human affective resources are
limited and so they must limit the numbers of oth-
ers to whom they are thus attached. The choice of
these others, in a crowded environment, will most
likely be based on easily identifiable common
characterigtics like race and age and language,
thereby increasing social differentiation®.

In a similar vein, Fleming et a (1987), discuss
the stress resulting from the loss of a sense of con-
trol in dense surroundings, especialy if the den-
sity includes a greater measure of anonymity —
measured in their study by the prevalence or not
of shops in residential areas. The sense of insecu-
rity engendered in crowded locations possibly also
accounts for the experimental finding that threst-
ening faces ‘pop’ out of crowds to be noticed and
felt threatened by (Hansen and Hansen, 1988). It
is dmost as if we are somehow biologicaly at-
tuned to look out for these signals of threat in
dense environments.

However, al these findings refer to the contem-
porary developed world, where notions of space
and privacy have bred paralel emotions of stress
and fear when space and privacy are invaded. It is
less frequent in accounts of the city in the past in
the developed world as well as contemporary de-
veloping countries. Here, it appears that the ano-
nymity is what gives the crowded city its emo-
tional excitement, its sense of new opportunity.
These differing world-views are important if we
are to speculate on the impact of increased density
in 2300. Whether this increase contributes to in-
creasingly stressed lives will be contingent on the
underlying ‘emotion norms’ that have developed
in adaptation to changing economic and ecologi-

92 United Nations Department of Economic and Social Affairs/Population Division

World Population to 2300



cal conditions. After al, as Massey (2001) dis-
cusses, historically there has been a relation be-
tween increasing group size and a refinement of
the emotions to increase what may be called social
intelligence.

All these issues become more pertinent given
the expected distribution of the population of the
future. As the United Nations (2001) forewarns,
by 2007, for the first time in history, more than
half of al human beings will live in cities. Pre-
sumably, this proportion can only be higher by
2300.

At the micro-level too, there is a small ‘crowd-
ing' literature that suggests that psychologica
distress is greater in densely packed homes (see,
for example, Evans et al, 1996). But here our pre-
dictions for the future will have to counterbalance
the shortage of public and private space due to 9
billion people occupying the space now occupied
by six billion, along with the increased residential
space possible with smaller and smaller completed
family sizes.

Unless, of course, the space crunch leads to
more multigenerational households than at pre-
sent. This possibility is real not only because of
the sheer increase in numbers but because of the
changed age distribution in the world of 2300. If
life expectancy is projected to rise to 97 years for
females and 95 years for males during this time,
there will be a great number of old people around
to be cared for. This, given our current patterns of
old age care and the already visible trends in pub-
lic resources for such care, implies more multi-
generational households. This has consequences
for the interpersonal emations that | bring up in a
later section on the family; here it is worth men-
tioning that the literature on stress and household
crowding might have something to offer aswell.

BIRTHS

The central interesting feature of the 2300 popu-
lation projections is the assumption that by this
time replacement level fertility will have been re-
achieved in dl parts of the world, but only after
they have undergone a century or so of sub-
replacement fertility. While one might quarrel
with this assumption, it is useful from our present

point of view for it allows us to extrapolate on the
emotional state of the world using contemporary
information on low birth societies.

To begin with, one can extrapolate to say that,
by 2300, all parts of the world will be character-
ized by childbearing for purely psychic reasons’.
This is believed to be the primary rationale for
childbearing only in the low fertility contempo-
rary world according to various value-of-children
surveys and the summaries of the evidence in
sources like Bulatao and Lee (1983). This means
that the ‘happiness or satisfaction derived from
children will be an important determinant of fertil-
ity. Conversely, one can ask what the happiness
levels will be in a society with low childbearing.
That is, will parenthood in general and mother-
hood in particular be a source of emotional grati-
fication or will the replacement level fertility in-
stead increase the opportunity costs of and thus
emotional resentment about children?

Thisis not as harsh a question as it sounds. The
Socia History literature is now awash with stud-
ies of the cultural congruction of the positive
emotions associated with motherhood and wife-
hood (see, for example, the societal construction
of happy motherhood through the ingtitution of
Mother’s Day described in Hausen, 1984).

If these emotions are subdued in the post-
modern below-replacement fertility achieving
populations of Europe today (see, for example,
Van de Kaa, 2001), then it means that the rise in
fertility that is projected for 2300 must come with
increased childbearing for non-psychic reasons
and/or with areinstatement of the emotional bene-
fits of childbearing.

These non-psychic reasons can be of various
kinds related to state sponsored attempts to raise
fertility that are already underway in much of the
developed world (see, for example, Chamie,
2004). Such state encouragement might well re-
sult in raising the economic benefits of children
and have a positive impact on fertility in the same
way as it is supposed to do through the economic
benefits of children in high fertility but poor so-
cieties. But to be sustainable, all evidence thus far
suggests that childbearing will have to be encour-
aged through a revalidation of emotions like

United Nations Department of Economic and Social Affairs/Population Division 93

World Population to 2300



mother love and mother-child bonding or, in this
post-postmodern age in 2300, parent love and par-
ent-child bonding.

One can think of other non-familial emotions
being called to the service of renewed replace-
ment fertility. Emotions such as nationaism, reli-
gious duty, self-sacrifice, have all been evoked to
control childbearing (in either direction) in the
past and there is no reason for the woman of 2300
to not once more be prey to their appeal.

Incidentally, one might also speculate about the
changed emotional experience of childbearing
itself (i.e. the emotions experienced through a
pregnancy and delivery) in the low fertility world
of 2300. With fewer births than today, will the
typical in the less developed regions woman stop
being as blasé as she is believed be about each
conception?  Arguably, childbearing will no
longer be just a normal part of agood day’s work;
but will there now be a new kind of emotiona
socialization that invests each pregnancy with all
kinds of symbolic and material significance?
Conversdly, might the rarity of pregnancy in-
crease the fear of it and lead to more resolute at-
tempts to prevent another one? These are all unan-
swerable questions with our current empirical
knowledge but they do raise interesting questions
for the sociology of emotion in childbirth. For
current attempts to grapple with the question, see,
for example, Jeffery and Jeffery, 1998; Patel,
2000. These diametrically opposed interpretations
of the emotional experience of childbearing in
North India are particularly important for the
methodological issues they raise about interpret-
ing emotional states from outward behavior.

DEATHS

Once we are past the horrors of the HIV/AIDS
epidemic and if we do not have to contend with
new forms of unnatural death (both these things
are implied in the 2300 projections), the emotional
experience of death should be a qualitatively dif-
ferent experience from that of today, at least in the
less developed regions of the world.

This will happen for several reasons. In the case
of infant, child and young adult mortality, there
will be fewer absolute humbers of deaths to be

exposed to because of fewer births as well as
lower mortality rates. Those premature desths that
do occur will be caused by more unexpected
things like accidents and violence as compared to
the fevers and infections of today. And with
smaller family sizes al round, the social and insti-
tutional supports to help with the experience of
premature death will have to be quite different
from today.

Similar arguments can be made about the re-
duced exposure of children to parental death (ex-
cept of course that there will not be fewer absolute
numbers of parents per child). As for deaths
among the old, naturally these will not be reduced
in number, given that we must al die some day.
But they will certainty often come late enough for
the typica adult to spend many more years than
today without being exposed to such deaths. Simi-
larly, they may also often occasion some sense of
emotional relief, especialy if the increased lon-
gevity is not proportionately accompanied by re-
duced morbidity and disability.

This overall reduced exposure (if one measures
exposure as either the risk of experiencing the loss
of aloved done in a given year or to the risk of
losing a loved one ‘before his time' so to speak)
can have emotional consequences that we do not
have enough research as yet to anticipate. But one
can make some educated guesses from the con-
verse observation that, in high mortality societies,
even if the grief experienced after a death is no
smaller than in low mortality societies, coping
mechanisms are certainly somehow robust. In her
discussion of historical and cross-cultural differ-
ences in the experience of grief, Loffland (1985)
concludes that the intensity and duration of grief
depend on how much has been invested in the re-
lationship, the mortality rate of the group, norms
about the expression of fedlings and the private
space that individuas have to indulge their feel-
ings.

One can situate the ‘celebration’ of infant death
described by Scheper-Hughes (1992) for the
favelas of Brazil, in which the dead child is
equated with an innocent angel in such a frame-
work. These ‘coping’ norms can sometimes be-
come proactive enough to be self-fulfilling. That
is, they might hasten premature death through too
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much helpless anticipation of it. But it might be a
mistake to infer from this behavior, as Loffland
seems to do, that expressed emotions and behavior
are a direct representation of ‘experienced’ emo-
tions and especially of complicated emotions like
love (on this, see Basu, 1994; Basu, 1997).

To turn to the experience of grief in 2300, one
can see that, following Loffland’ s framework, the
overt expression of grief as well as the mourning
rituals that might be in place by then may well be
more intense and prolonged than they are today
due to changes in at least three of the four deter-
minants of grief. However, much more research is
needed on the possible changes in the persond
meaning of death and the internal sorrow that will
come in its wake in 2300. Perhaps such research
will conclude that the old saw that life is cheap in
high mortality societies might be just that — an old
Saw.

MARRIAGE

If there is one institution that will continue to
change radicaly in the coming centuries, it must
be marriage. The rumblings of change are aready
loud enough for us to see today and include both
the attraction of marriage to groups who do not
subscribe to the idea that marriage is primarily for
childbearing (same sex couples, for example) as
well as the retreat from marriage by those who
bear the responsbility for childbearing. What
does this imply for the emotional content of con-
juga relationships? That this has been changing
radically over time is suggested by the scores of
books and papers on the changing meaning of the
family and the emotions associated with it. Most
of this literature refers to the western conjugal unit
but might nevertheless have lessons for the non-
western households that will form the bulk of the
households in 2300.

The ideology of love in particular has under-
gone a sea change, a change that is till fraught
with contradictions and conflicts which might find
some kind of resolution in the next 300 years. As
several writers have argued, the first changes be-
gan in the 1800s in the shift from agrarian to capi-
talist economies and an increased gender division
of labor. The home came to mean more and more
an emotiona haven from the outside world for the

male (Stone, 1977; Stearns and Stearns; 1986;
Swidler, 1980; Cancian, 1987), with the wife be-
ing expected to be the emotional cushion against
this world. This arrangement required the emo-
tional socialization® of conjugal relationships and
the idea of romantic love was culturally promoted
to resolve the cultural contradiction between a
youth focussed on self-actualization and auton-
omy and an adulthood that needed to be all about
commitment and self-sacrifice. Traditional love
myths were also needed to resolve the growing
contradiction in the nineteenth and twentieth cen-
turies between the continued need for women’'s
commitment to the home and their growing inter-
est in the world outside the home. This growing
interest was spurred by lower birth rates, a grow-
ing consumerism and increasing labor force op-
portunities (Thoits, 1989) — all changes of a pro-
foundly demographic kind and all changes that
should extend into the future.

An initial stage in the increasing conflict be-
tween these gender-prescribed roles and these
changing demographic conditions has probably
involved a rise in domestic violence. Domestic
violence is today a mgjor concern of demographic
research, but it tends to be too bland in its analy-
sis. It too easily attributes domestic violence to
unegua gender relations that alow and perpetuate
the one-sided use of violence and abuse; without
noting how in fact it is sustained not just by un-
equal power but also by an emotional socializa-
tion that confuses domestic violence with erotic
love and sometimes even with romantic love.
Qualitative analyses of such a frequent conflation
of violence with love are beginning to emerge in
fiction (see, for example Doyle, 1996) as well as
social science research (see, for example, Geetha,
1998) probing the emotional basis of the collabo-
ration of women in the perpetuation of domestic
violence.

As Geetha (1998) and Cancian (1987) suggest
rather hopefully, the next stage might be a less
gender based emotiona vocabulary of conjugal
love that is characterized by an androgynous form
of interdependence in love that allows the mutual
expression and satisfaction of emotions such as
desire and affection. If we are indeed headed in
such a direction, then 2300 may well see a new
equilibrium in which demographic changes in
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marriage and fertility are associated with more
and not less gender equality in the cultural deter-
minism of emotions. There is much optimism
about and activism among social scientists for
such gender equality in areas like the marketplace,
the law and domestic responsibility. But they have
far too little to say on these changing emotion cul-
tures that have as important implications for hu-
man welfare as job opportunities and equal inheri-
tance.

KINSHIP

If there is one stark conclusion in the 2300
population projections, it is the major shift in age
distributions worldwide by that time. In the me-
dian projections, the proportion of the population
aged 60 and over will rise to 41 per cent in the
more developed regions (from 19 per cent in
2000) and to 37 per cent in the less developed re-
gions (from 8 per cent today). These are enormous
increases by any reckoning and must result in ma-
jor shifts in the emotional responsibilities of those
entrusted with the care of the oldest of these old.
Such care giving requires more than a sense of
duty, it requires an emotional commitment that
goes well beyond the call of duty. That such emo-
tional commitment can (or must) be culturaly and
socially constructed is evident from Hochschild's
(1983) landmark study of the training for ‘emo-
tional labor’ in certain service sector occupations
like nursing and airline stewardesses. A major part
of this training consists of learning to control
one’'s own feelings while enhancing the positive
feelings of others. In the short term, such training
might do little more than change the emotion dis-
play rules of a profession, with little change in
underlying emotions as fedlings. But in the
longer-term cultural socidization which defines
kinship affects, it is probable that care-giving
emotions become sufficiently internalized for the
old to be wdll looked after within the family. One
certainly hopes for the sake of the future old and
disabled that this kind of emotional labor becomes
as commonplace as it currently is in the upbring-
ing of children.

In particular, | would speculate that emotional
bonds between generations once removed (grand-
children and grandparents) will change drastically
by 2300. The existing literature on this relation-

ship is small and focussed on certain groups (such
as African Americans) and certain situations (pri-
marily the situation of grandparents bringing up
grandchildren, see, for example, de Toldeo and
Brown, 1995; Cox, 2000). But we need much
greater understanding of the prospects for a rever-
sa of this inter-generational flow of emotiona
resources.

Some clues about the demographic determinants
of these bonds emerge from the existing literature.
For example, one of the repeatedly important in-
fluences of grandparent-grandchild closeness ap-
pears to be the frequency of contact between the
two (for example, Lin and Harwood, 2003; Mills
et al, 2001) — afrequency that can be expected to
increase as life expectancies rise as well as crowd-
ing increases. Both these demographic factors will
likely change living arrangements in the direction
of greater contact between these alternate genera-
tions. The frequency of contact might also be as-
sumed to increase at the low fertility levels pro-
jected for 2300, when grandparents might
subgtitute for siblings in affective ties.

CONCLUSION

This is admittedly a highly speculative paper.
Given the paucity of research on demography and
the emotions even in the contemporary world, it
might seem unduly ambitious to even think of the
emotional state of the world in 2300. But perhaps
such speculation about the future might be one
way of increasing attention to the present.

| have tried in this paper to suggest that a study
of the emotional implications of demographic be-
havior is an important subject in its own right, for
both academic reasons as well as to satisfy the
social science imperative of understanding and
changing the world for the better.

But this is also an extremely difficult area to
study and perhaps that is what largely explains the
low research interest in it. An important part of
any attempt to develop a body of knowledge on
the subject will need to be focussed on research
methodology. Anthropology, sociology and, in
more recent times, economics, have proposed
some directions. But demographers will need to
go well beyond the usua demographic research
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tool — the large scale survey — to shed any real
light on the matter. At the same time, demography
is also the socia science discipline to which the
study of emotions must be natural, dealing as it
does with births, deaths, marriages and move-

ments. For that reason, perhaps a research project
on emotions might eventually have more of an
impact in demography, one which will aso con-
tribute better to other disciplines endeavors to
understand the subject matter.
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NOTES

* Philosophy, especially German philosophy, has been more skep-
tical than the more robust social sciences on this score. This pessi-
mism embraces both the idea of the possibility of human happiness,
aswell asthe desirability of it.

2 In less crowded situations, there will be less need to exercise
such choicein affective social relations.

% To say this is not to say that in high fertility societies, psychic
reasons for childbearing are not important, a misleading conclusion
sometimes drawn in the literature. As discussed in Basu (1992), they
may often be even more important in poverty situations in which

there are few emotionally gratifying alternatives to childbearing. In a
survey of slum dwellers in Delhi there was a significant positive
relationship between the number of living children and self-perceived
happiness with life even though the questions on happiness were not
asked in the context of children.

“ Such socialization took up and continues to take up (with less
and less success today) a great part of the efforts of all kinds of insti-
tutions — schools, the mass media, marriage manuals, popular enter-
tainment, religious authority.
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I1. AN INTERGENERATIONAL RATIONALE FOR FERTILITY ASSUMPTIONS
INLONG TERM WORLD POPULATION PROJECTIONS
Herwig Birg*

A. INTRODUCTION AND FRAMEWORK OF THE
ANALYSIS

The analysis of fertility and generative behav-
iour usually concentrates on persons, couples,
families, social communities, ethnic groups, na-
tions or generations. These individuals and groups
are examples for various decision making units
with different objective functions and specific
constraints for their generative behaviour. In this
contribution, the elementary units for fertility de-
cisons are generations. Generations may be re-
garded as the most natural units of making fertility
decisions because the mere existence of any gen-
eration depends on the fertility decisions of the
preceding ones.

There are many emotional, cultura, social and
economic interactions between the behavioural
units making fertility relevant decisons. This is
especialy true for generations which are very in-
tensively connected by family ties, by kinship and
by the societal and institutional regulations like
the financial arrangements in the educational sys-
tem, the hedth system and the pension system.
Fertility theories differ very much according to
the kind of the explanatory variables taken into
account in the approaches of the various scientific
disciplines like the economic theory of fertility,
the anthropological-sociological fertility theories
and the demographic theories, e.g. the transition
theory and the biographic theory of fertility which
tries to combine the explanatory power of differ-
ent disciplines in an holistic approach.' Even more
relevant than these distinctions, which emphasize
the theoretical characteristics of the underlying
scientific approaches, is the methodological ques-
tion of whether the generations are treated as
separate single units, which make their fertility
decisions independently from each other by

" Bidlefeld University, Germany.

maximizing their objective functions separately or
whether they are regarded as one trans
generational decisions making unit constituting a
chain of consecutive generations.

In this contribution, the fertility analysis of gen-
erations is based on two concepts: The first is de-
noted as the “chain of generations concept” in
which the successive generations are linked by
intergenerationa financia transfers. The corre-
sponding chain of successive generations consti-
tutes the decision making unit for fertility deci-
sions. In the second concept, denoted as the
“single generation concept” , fertility is analysed
in the framework of a model including intergen-
erational transfersin the same way as in the chain
of generations concept, but treats each generation
as a separately acting unit which tries to maximize
its objective function independently from the ac-
tions of the preceding and of the succeeding gen-
erations.

B. THE THEORETICAL CONCEPT?

Most models of optimal population growth and
fertility are developed by economists in the
framework of neoclassical economic theory.
These models are based on the objective functions
of optimum per capita output, consumption and on
central economic variables like the interest rate
and the rate of savings. Contrary to these neoclas-
sical models, which are based on restrictive eco-
nomic concepts like production and utility func-
tions, the subsequent models use more genera
notions.® The assumptions made are as follows:

(1) Every generation in the sequence of genera-
tions is linked both to the preceding and to the
succeeding one by way of intergenerational trans-
fers. During childhood and youth, each generation
starts out as a recipient of material support from
it's parent's generation. During it's mid-phase,
each generation provides material support to two
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other generations, i.e. to it's children and to it's
parents who have now grown old. Finaly, it en-
ters the third phase during which it in turn is a net
recipient of assistance from its children who have
now entered the mid-phase. Special assumptions
on the length of the three phases are not made.
Furthermore, it is not necessary to make explicit
assumptions on the life expectancy of the genera-
tions or on the relative length of the three phases
(seefigure 1).

(2) The relative sizes of the generations in
demographic terms are significant for the balance
between the support received and given during an
entire life-course. This raises the question of how
significant the size of a particular generation, as
determined by the birth rate, will be for the ratio
of assistance received to assistance given. Let the
following be the notation used to analyse thisrela-
tionship:

Gx = thesizeof generation x

Gx-1 = the size of generation x's parental
generation

Gx+1= the size of generation x's children's
generation

ox = the services rendered and assistance

given by generation x per head of its children’s
generation

Bx = the services rendered and assistance
given by generation x per head of its parents’ gen-
eration

The value of the services rendered and assistance
given by generation x to it's children’s generation
can be obtained by multiplying the size of its chil-
dren’s generation by the services per head of that
generation, i.e. by the expression ,G,.1. Likewise,
the services and assistance rendered to the paren-
tal generation is,G,.;. That means that generation
X provides a total amount of service and assistance

Figurel. Intergenerational transfersin a chain of generation

Age

Phase 3

Phase 2

Phase 1
<
N

Gx+1 time
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to other generations of
aXGX+1 + ﬂXGX—l (1)

Correspondingly, generation x in turn will receive
atotal of

ax—IGx + ﬁx+1Gx (2)
from its predecessor and successor generations.

The services/assistance given or received ( or )
have the index x appended to them because each
generation can potentially have its own approach
to these activities.

(3) The ratio of the services/assistance received
and given to or by generation x is referred to as
the “intergenerationa transfer quotient Tx for
generation x”:

T _ axGx+l+ ﬁxGx—l
- ax—lGx + ﬂx+1Gx

3

The basic assumption made is that each genera-
tions objective function is to minimize its transfer
guotient T,.

C. FERTILITY IN THE “CHAIN OF
GENERATIONS MODEL”

The transfer quotient depends on the sizes of the
three generations of G,.;, Gx and G,41. To mini-
mi ze the transfer quotient for generation x is not a
trivial problem. For example, one important as-
pect of a favourable quotient for generation x is
that the number of its children, i.e. G,.1 should not
be too large. However, because the same argu-
ment applies to al generations, including the pre-
ceding one G,.;, generation X's size when in the
denominator of the transfer quotient would be all
the smaller, making its transfer quotient less fa-
vourable, the more the parental generation G,
kept down the number of children it had for the
sake of improving its own transfer quotient. In
other words, this is a trans-generational, dynamic
optimization problem.

The problem can best be expressed by asking
what ratio between the generations G, 1, G, and
Gy+1 Will yield the optimum, i.e. the lowest, trans-
fer quotient. The numerical ratio between two
consecutive generations is termed the net repro-
duction rate (NRR). Since any particular NRR
always relates two generations to one ancther, the
three generations involved in the transfer quo-
tients can be represented by two net reproduction
rates, as follows:

G

élz NRR, (4a)
G

X _ 4
G.. NRR, (4b)

By substituting these expressions into the defini-
tional equation (3) for the transfer quotient, we
obtain:

1
-1

T = 5
X 7+ ©)

x+1

To begin with, let us seek to establish the opti-
mum value of the transfer quotient when net re-
production rates and the “assistance output” rates
and specific to the generations are equal, i.e. when

NRR, = NRR _, = NRR (63)
Otx = aX71 = (6b)
ﬁx = ﬂx+1 = ﬁ (Gc)

In this case, instead of equation (5) we have the
simplified expression

1

oNRR+ j NRR
= (7)

T=
o+p

The net reproduction rate yielding the optimum,
i.e. lowest, value for the transfer quotient is found
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by setting the derivative of T with respect to NRR
to zero. Theresult is:

NRR* = |5

« (8a)

Substitution of NRR®™ from equation (8a) into
equation (7) yields the optimal value of the trans-
fer quotient:

TP = @
o+ f (8b)

The dependence of the transfer gquotient upon
the net reproduction rate as expressed in eguation

(7) is portrayed graphically in figure 2. Asthe net

reproduction rate increases, the transfer quotient
initially falls, as the support provided to the older
generation is spread among more people in the
middle generation. However, because the effort
they need to make for the young generation also
increases as a result, the optimum value of the
transfer quotient is reached with a net reproduc-
tion rate of exactly one. For all NRR figures
above that, the transfer quotient increases in pro-
portion.

The conclusions which can be drawn from this
outcome are directly apparent from the equa
tion (8a) showing the optimum NRR and from
equatjon (8b) showing the optimal transfer quo-
tient:

Figure 2. Dependance of the I nternational Transfer Quotient upon the Net Reproduction Rate

Intergenerational Transfer Quotient (T)
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(@ A country's optimum net reproduction rate
does not depend on the actud level of per capita
assistance provided to the succeeding generation
(or) or to the older generation (), but on the ratio
of the latter to the former (B/a) So if both forms
of support are larger in country B than in country
A by the same margin, there will be no affect on
the optimum net reproduction rate.

(b) The larger the amount of assistance provided
per capitato the younger generation () relative to
that provided per capita to the older generation
(B), the lower the optimum net reproduction rate
will be, and vice versa.

(c) If the value of the assistance given to the
younger and older generations is equal on a per
capita basis (0=p), the optimum net reproduction
rate = 1, regardless of the actual amount of sup-
port transferred from generation to generation:
thus the population will remain constant without
any need for immigration or emigration.

(d) If the assistance given to the young generation
is greater than that given to the older one (o>f),
the optimum net reproduction rate < 1, which
means the population will decline if there is no net
immigration.

(e) If the assistance given to the young generation
is less than that given to the older one (a<p), the
optimum net reproduction rate > 1, which means
the population will grow if there is no net emigra-
tion.

(f) The social and economic power to determine
the relative amounts of per capita assistance given
to the young and the old normally lies with the
generation in the middle which is active in the
working world. It is to the advantage of this active
generation if it keeps a damper on the amount of
assistance given to the young per head while fa-
vouring assistance to the old, particularly since
this generation has already left it's own phases of
childhood and youth, in which it was a recipient,
whereas its phase of old-age when it will again
require support still lies ahead. Consequently, in
any society, like numerous developing countries,
which does not protect children from being ex-
ploited by the middle generation (e.g. by prohibit-

ing child labour or passing laws for the benefit of
children and young people, say on school provi-
sion), one would expect the balance of assistance
provided to shift in favour of the older generation,
making B>o, and the optimum net reproduction
rate > 1, resulting in persisting population growth.
Figure 2 outlines these links by examining three
examples:

Example 1 (less devel oped countries):

o = 050
B = 150
NRRopt = 1732

Numerous devel oping countries with high net re-
production rates correspond to example 1.

Example 2 (stationary populations and world
population as a whole):

o = 1.00
B = 100
NRRy = 1.00

This example represents an ideal case in which a
population remains constant when viewed net of
migratory flows. It's net reproduction rate is 1.00
(approx. 2 children eventually reaching adult age
and reproducing themselves per woman).

Example 3 (more developed countries):

o = 141
B = 059
NRRy = 065

The figures in example 3 were chosen so as to
reflect roughly the circumstances in a developed
country like Germany today. In this case, the net
reproduction rate is 0.65. Please note that the op-
timum net reproduction rate depends solely on the
ratio of o to 3, and not on the absolute value of
either parameter. That being the case, the figures
shown in the example for o and 3 do not actually
have to agree with the absolute parameters exist-
ing in the real world but only with their relative
values. One may conclude from this example that
the objective of maintaining a constant popula-
tion, with a net reproduction rate of 1.0, without
the need for net immigration will be unattainable
as long as the assistance provided to the younger
generation (per head of that generation) is greater
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than that given, per head, to the older generation.
Is the per capita inter-generational transfer in fa-
vour of the younger generation lower or higher
than that in favour of the older generation? The
answer cannot be found simply by examining sta-
tistics on family or household income and expen-
diture, for these figures are, firstly, themselves
influenced by government policy on families, and
secondly, they fail to take into account any of the
government services and infrastructure provided
to the younger or to the older generation. What is
needed is an assessment which takes in all red
payments or transfers of assistance, so that would
have to include such items as expenditure on the
educational system etc. The same naturaly ap-
plies to the support given to the older generation.
Many of the real provisions made by the state are
economic quantities which cannot be directly cap-
tured in statistical information, but they can cer-
tainly be empiricaly estimated using statistics as a
basis, though the necessary research input is high.

Another issue to be addressed in this theoretical
treatment is that of what effects can be expected
to be generated if an ever-greater proportion of the
transfers per head of the younger or older genera-
tion are no longer made by individuals or families,
but by society as a whole or by government bod-
ies. Suppose the sum of individua services (o)
and societal services (o°) per head of the younger
generation is congtant, and likewise for the ser-
vices to the older generation:

S

a=0 to a =0-0 9)

B=p+p B =p-p (10)

Let us further assume that the members of the
middle generation only bear their individual share
of the services given, although they have been, or
will later be, recipients both of the individua and
of the societal assistance given to younger and
older people. Based on these assumptions, the
numerator of the transfer quotient, showing the
services or assistance given out, will only contain
the individual items, whereas the denominator
will show both the individual and societal trans-

fers received by the same generation during its
lifetime:
1
NRR,;
TX = i s i s
(0(+05)+(,B+,B) (12)

a'NRR + f

Here too, let us begin by assuming a net repro-
duction rate which remains constant from genera-
tion to generation (NRRx-1 = NRRx = NRR),
yields the following optimum net reproduction
rate, where the transfer quotient is at a minimum;

opt _ [B-B°
NRR™ =4/=—= (12)

The derivation of the optimum net reproduction
rate is based on legaly and culturaly defined
standards for the assistance provided, per capita,
to the younger or older generation. If these find-
ings are applied to the situation, say, in Germany,
the following statements can be made:

Summary (with reference to a more developed
country like Germany):

() The greater the proportion of the assistance
provided (per capita) to people in the late old-age
phase of the life-cycle which is borne by society
at large or by the state, the lower the optimum net
reproduction rate will be, all other factors being
equal. In Germany, for example, the birth rate be-
gan to decline at the time a collective insurance
programme for old-age pensions was introduced
(in the Bismarckian social reforms of the 1890s),
thus backing up this finding. Of course, one
should not take that to mean that the introduction
of a state socia insurance scheme was the only
factor behind the fall in the birth rate in the 20th
century.

(I1) The greater the proportion of the assistance
provided (per capita) to children and young peo-
ple which is borne by society at large or by the
state, the higher the optimum net reproduction rate
will be. It is this functional relationship which
nurtures the hope in industrial countries that it will
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be possible to raise the net reproduction rate sub-
stantially with the help of government policy to-
wards families.

(1) Whether the net reproduction rate is greater
than, equal to or less then unity, or in other words
whether the population net of migration will grow,
remain constant or shrink in the long term, de-
pends on the ratio between the portion of per cap-
ita assistance provided by society at large to the
older generation and the portion of per capita as-
sistance it provides to the younger generation.

(IV) For example, the introduction of nurs-
ing-care insurance in Germany in 1995 has raised
the proportion of per capita services to the older
sections of the population which is borne by soci-
ety or at least collectively, the effect of whichisto
lower the optimum net reproduction rate. So in a
population like Germany‘s which is shrinking
since 1972 without net immigration, the introduc-
tion of nursing-care insurance for senior citizens
will mean that net immigration needs to be even
higher than it already was in order to maintain a
constant population. (In the early 1990tees the
number of refugees asylum seekers and other im-
migrants was above one million per annum and
above the number of births so that Germany's
population grew despite of the birth deficit.)

Nursing-care insurance thus intensifies the
cause of the low birth rate and of the aging of
Germany's population, which is the actual reason
for introducing the insurance scheme in the first
place. From the purely demographic point of
view, the measure is counter-productive, apart
from which it breaches the principles laid down in
the Federal Consgtitution Court's much-publicized
judgement of July 7, 1992 (on pension rights for
the women who had worked to clear the rubble in
Germany's cities after the World-War-1l bomb-
ings), because it increases still more the transfer
payments made by families with severa children
to pensioners with few or no children, instead of
reducing this “inverse solidarity”.

D. FERTILITY IN THE “SINGLE
GENERATION MODEL"®

So far, we have set out to establish the optimum
net reproduction rate on the basis of the functional

relationship between the NRR and the inter-
generationa transfer quotient, while assuming that
the net reproduction rate sought or obtained will
be equal in al generations. In other words, we
imagined that what might be termed a “chain of
generations’ existed as the focus of people's ac-
tions, linking the different sections of the popula-
tion together in a community of consecutive gen-
erations giving assistance and reciprocating it.

Let us now drop this rather idealistic conception
in favour of a more realistic view, enquiring what
the optimum number of children per woman will
be if the focus of action is not the community of
generations but a single one, generation x. So the
new question posed is: What are the optimum pat-
terns of reproductive behaviour and family struc-
ture in terms of the transfer quotient for the gen-
eration under examination if it seeks solely to
optimize the benefitsto itself?

Taking generation x’s point of view in isolation,
the outcome of this seems to be directly apparent
from equation (5). The only quantities which gen-
eration x can influence in a bid to minimize its
transfer quotient are the number of children it has,
the amount of assistance it provides per head of its
children (ox) and the amount of assistance it pro-
vides per head to its parent's generation (Bx) The
generation x’s transfer quotient will be at an opti-
mum when its net reproduction rate NRRx, the
amount of assistance ox provided per child and
the amount of assistance per head provided to the
parental generation Bx are all at their lowest. In
contrast to the outcome of the trans-generational
optimization problem considered prior to this one,
the transfer quotient seems now to be at its lowest,
when the number of children per woman is zero.
But this smple outcome is only valid for a rather
unredistic condition. In the following it will be
demonstrated that the result is more complicated.

The central assumptions made in this argument
are that generation x's transfer quotient is inde-
pendent of the values of o and 3 and independent
of the net reproduction rate of the preceding and
succeeding generations. Which net reproduction
rate is optimal, if these assumptions do not hold?
To answer this question four cases will be distin-
guished:
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Case l:

Case 2:

Case 3:

106

Equal values of o for all generations and
generation specific values of By and
NRR,,

equal vaues of [ for al generations and
generation specific values of o, and
NRR,,

equal values of o, equa values of B and
generation specific net reproduction rates
NRR,, and

Case4: equa net reproduction rates for all gen-
erations and generation specific values of
o, and By.

In the following it will be shown that in these four
cases the problem of the single generation model
equals the problem treated in game theory: There
is no way for a single generation x to optimize its
transfer quotient independently from the preced-
ing and succeeding generations.
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Casel

In case (1) the centra assumption and the equation for the transfer quotient are given by the equations:

ax = ax—l =0 (13)
oNRR, + /3 1
_ Rx X NRRX_]_
g ot Py (14)

The optimal value of T, isfound setting the partial derivative of T, with respect to o to zero:

ST, NRR (a+ f...)- (tNRR + ./ NRR_,)

oo (a+ ﬁx+l)2 (15)
The condition for the minimum of T, derived from (15) is:
_ b
NRR,-NRR ;=
ﬂx+1 (16)

Substitution of NRR, from equation (16) into equation (14) yields the optimal value of the transfer quo-
tient:

NRR + NRR -
-I-Xopt — 1% RX R( ﬂX+1 — NRR(

a+t P, (17)

The interpretation of equations (16) and (17) yields: It is not possible for generation x to minimize T, by a
low value for its net reproduction rate independently from the value of the net reproduction rate of gen-
eration x+1 since according to equation (16) NRR, and NRRy., are not independent. If in equation (16)
NRR, is decreased, NRR,_; has to be increased so that the minimum of T, can not be reached ssimply by a
decrease of NRR,.
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Case?2

In case (2) the basic assumption and the corresponding transfer quotient are given by equations (18) and
(29):

Be=pa=pP (18)
NR !
e R+ rr
- ax—l + ﬁ (19)

Setting the partial derivative of Tx with respect to  to zero

O, _ (@t A)INRR, - (@,NRR, + BINRR,) _
B @2+ B ) 0

The condition for the minimum of Tx derived from (20) is:

R, 21)

Substitution of NRRx from equation (21) into equation (19) yields the optimal transfer quotient:

o, , B
-I-Xopt — NRR(—]. NRRX—]. — 1 — a)( NRRX
Oy + ﬁ NRR(—I a, (22)

Interpreting these equations the result is the following. The transfer quotient of generation x is low, if
NRR, is low, but according to condition (21) a decrease of NRR, is not possible without an increase of
NRR,.;. If generation x-1 minimizes its own transfer quotient by alow NRR,.; the net reproduction rate of
generation x-2 has to be increased and so on. Asin case (1) the conclusion of case (2) is that there is no
way for a single generation to achieve its optimal transfer quotient independently from the preceding and
the succeeding generations.
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Case 3
The following assumptions are made:

1= @

ﬂx = ﬂx—l = ﬂ
Using the definition
y=a+p

the transfer quotient is

p B
y

NRR1 [1— gj NRR, + NRR_.

(7 - AINRR +
T =

X

/4

Setting the partial derivative of Tx with respect to y equal to zero

oT,
= -NRR, + 0

Sy NRR_,

we obtain the condition for the minimum of Tx:

NRR, - NRR,, = 1

Substitution of NRRx-1 from equation (27) into equation (25) yields:

T = NRR,

(233)

(23b)

(24)

(25)

(26)

(27)

(28)

The interpretation of equations (27) and (28) results in the same conclusions as in the cases (2) and (3).
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Case4

In this case the basic assumption is that the net reproduction rates of the generations are equal but the val-
ues of the o' sand ‘s are different:

NRR = NRR_, = NRR (29)
o, NRR+ i

. * NRR

X (ax—l + x+1) (30)

Setting the partial derivative of T, with respect to NRR equal to zero:

1
ST, X PANRR? o
d\IRR ax—1+ X+1 (31)

yields the optimal net reproduction rate

NRR¥ = [Pe

“X (32)
and the optimal transfer quotient
Topt — 2Vaxﬂx
X ax—l + X+1 (33)
The interpretation of these equations is: Generation x cannot minimize its transfer quotient ssimply by de-

creasing the values ox and Bx independently from the preceding and succeeding generations, because a
corresponding decrease of ox-1 and Bx+1 in equation (33) would cause arise of Tx.
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E. CONCLUSION FOR THE WORLD
POPULATION AS A CHAIN OF GENERATIONS

The genera result of the interpretations of the
four cases based on the single generation model
is: For a single generation X, it is not possible to
optimize its own benefits without any regard for
what would happen if other generations acted in
the same way. A specific generation can only
reach its optimal fertility if the preceding and the
succeeding generations also practice optimal fer-
tility rates. A more genera conclusion is: If the
different generations chose to violate the universal
ethical principle laid down in Immanuel Kant's
categoric imperative - they cannot achieve ther
optimal transfer quotient and optimal fertility. If
they acknowledge this principle they would act

like a community or chain of generations, al of
which would experience the optimum succes-
sively. But even if this principle would cause an
in-built tendency to an optimal level of the net
reproduction rate, the value of the reproduction
rate can be less than one or more than one. The
level of the net reproductions rate would be one
only in the ideal case that the amount of support
given by a generation per head of its children's
generation equals exactly the amount of support
given per head of it's parent's generation. This
result can be interpreted as a rationale for fertility
assumptions in long term world popul ation projec-
tionsif the world population isregarded asachain
of generations which tries to achieve an optimal
solution of its dynamic intergenerational optimi-
zation problem.
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Optimal social security in a life-cycle growth modd. Both
contributions in: International Economic Review, Vol. 16, No. 3,
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Intergenerational Transfers. In: Ermisch and Ogawa (Eds.), The
Family, the Market, and the Sate in Aging Societies, Oxford
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“ The results are similar to those of the model of J. Bourgeois-
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[11. THE IMPLICATIONSOF THE UNITED NATIONS
LONG-RANGE POPULATION PROJECTIONS
John C. Caldwell*

The attempt to project population growth over
the coming three centuries to 2300 may seem at
first sight to be outrageous. Yet it is aso neces-
sary because it alows population change to be
placed in perspective, and is needed as a guide for
population policy decisions that may have to be
made in the near future. The attempt is little
braver than the United Nations projections for the
next 50 years, which are incorporated as the first
half-century of the long-term projections. Indeed,
according to the medium projection, that first 50
years covers the whole of world population
growth over the next 300 years or perhaps a very
much longer period. As we shall see, our fina
focus will be less on future population numbers
than on future fertility rates and on the narrow
width over which they will have to range.

The projections, as is inevitable in a necessarily
mechanistic approach, move forward after 2050 in
a smooth way. The real future population will
probably have a greater tendency to undulate as
population policies are implemented or with-
drawn. One reason for policy actionsis as a reac-
tion to population projections. It is hard to doubt
that the influential United Nations projections
from 1951 onward changed national and interna-
tional population policies and ultimately popula-
tion growth itself. All the projections have been
within the framework of demographic transition
theory and so far population change has vindi-
cated that theory.

This analysis concentrates on the consequences
of the projections and rarely attempts to question
the assumptions. Nevertheless, insofar as the as-
sumptions determine the consequences, it should
be noted that the 2002 Revision showed more ex-
treme fertility variations for the next 50 years than
the new long-range projections thereafter. Thus

*Demography and Sociology Program, Australian National Uni-
versity, Canberra, Australia

the gap between the low and high scenarios for
2045-50 is from a total fertility of 1.54 to one of
2.50, but after another hundred years this closes to
1.85 - 2.35 (with the medium total fertility then at
replacement level). This convergence takes into
consideration demographic redlities, for, if the
assumptions for the next fifty years were to con-
tinue in place, thereafter low and high projections
imply population implosion and explosion of such
horrific extents that avoiding them would neces-
sarily become overriding national and interna-
tional political policy. Much of the earlier discus-
sion will concentrate on global numbers. Such an
approach has become increasingly necessary as
evidence accumulates that populations and their
activities found anywhere may contribute to de-
stabilizing our atmosphere which is common to &l
parts of the earth’s surface.

A. DEMOGRAPHIC TRANSITION

Classica demographic transition theory as out-
lined by Thompson (1929) and Notestein (1945)
envisaged countries, as they became industrial-
ized, successively experiencing a fall in mortality,
consequent greatly increased population growth,
and finally the growth period coming to an end as
the population implements fertility control. There
was an often unstated assumption (shown in
graphs) that the end of the transition would be like
its beginning, stationary population. In truth, zero
population growth did not quite describe the pre-
industrial world, for global numbers had probably
trebled in the two millennia up to 1700, but a an
average annual rate of natural increase of less than
0.05 per cent. Nor did growth easily come to a
halt again, for at the beginning of the twenty-first
century the oldest industrialized countries, Britain
and Belgium still had small positive rates of natu-
ral increase.

The second half of the twentieth century showed
that individua countries did not have to wait for
industrialization to begin the process of demo-
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graphic trangition. It was only necessary for them
to be part of an industrializing world—a global
economy—with rising individual incomes and
levels of education, and falling mortality. The
Western Industrial Revolution, and the scientific
everywhere. This led to global population growth
rates previously unknown, and subsequently and
consequently to the spread of fertility contral. Al-
ready population growth is slowing, with the an-
nua rate of increase having dropped from over
two per cent in the late 1960s to about 1.2 per cent
at the end of the twentieth century.

The conseguence is that we are now in the mid-
dle of the key century of globa demographic
change, 1950-2050, and in an increasingly better
position to judge the shape of that change. Ac-
cording to the medium projection, that hundred
years will see the world adding 6.4 billion to its
numbers, almost three-quarters the magnitude of
the final near-stationary population of the year
2300. By the end of the twentieth century we were
already five-ninths of the way through that hun-
dred years colossal climb. The medium projec-
tion isin accord with classic transition theory with
an annua growth rate during the last half of the
twenty-third century of only 0.05 per cent. Even
the two other major projections produce very
modest annual rates of change during that time
period compared with recent experience: the low
projection an annua decline of 0.31 per cent, and
the high projection arise of 0.54 per cent.

B. THE PARAMETERS OF GROWTH

To understand the projections and their implica-
tions we must first briefly examine the assump-
tions incorporated in them. A single mortality as-
sumption is plotted with almost linear recent gains
in life expectancy continuing throughout the
twenty-first century and then dackening, nearly
reaching an asymptotic value in 2300. Even o,
the global life expectancies by 2300 are 95 years
for men and 97 for women. The highest projected
level is for Japanese women of 105 years (com-
pared with 85 now) and the lowest is for Sierra
Leonean men at 89 years (compared with under
40 now). These are startling levels but the grow-
ing number of centenarians already in our midst
suggest that such levels are realistic for 300 years
into the future. The possibility of such advances

and technological revolutions that were part of it,
did not succeed even in its countries of origin in
substantially reducing mortality until almost the
end of the nineteenth century, and yet within an-
other 50 years death rates were faling nearly
against mortality suggests that fertility levels will
not be the only significant determinant of old age
dependency.

Net international migration is set at zero after
2050. This would have seemed nonsensical 20
years ago, but growing resistance by the elector-
ates of many developed countries to new settlers
suggest that the assumption could be close to the
truth. Two qualifications should be made. The
first is that there may be free movement in such
supranational areas as the European Union al-
though net flows may be low. The second is that
some countries with persistent bel ow-replacement
fertility levels may seek immigrants to stabilize
their numbers.

Probably the single most important aspect of the
new projections is the fertility assumptions and
their implications. Those assumptions cover a
surprisingly narrow band and yet produce aston-
ishingly different results. Attention is focussed
here on the more plausible fertility assumptions:
medium, high and low. The other two projections,
constant fertility and zero growth, exhibit a degree
of artificiality, and, in any case, zero growth dif-
fers little from the medium projection and con-
stant fertility is utterly implausible in view both of
recent experience and its passing of the 100 bil-
lion mark before the end of the twenty-third cen-
tury.

The main three projections mirror at first pre-
sent trends, with fertility exhibiting continued
falls at first, but then followed by rises, with sta-
bility after 2175. Our prime focus will be on what
happens after this date because that demonstrates
the long-term situation which in the rea world
could easily begin long before then. The medium
scenario from 2175 posits fertility at replacement
level with long-term stability around 9 hillion, a
figure first approximately reached as early as
2045. The low scenario exhibits an eventua total
fertility of 1.85 children per woman and a global
population dowly sinking from 7.5 billion in 2075
to 2.3 billion in 2300 and then continuing to fall at
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0.3 per cent per annum. This would mean a fur-
ther halving in the following quarter of a millen-
nium with a 2550 world population back to the
level of 1850. The high scenario is finaly charac-
terized by a total fertility of 2.35 children per
woman and a 2300 population of over 36 billion
increasing by 0.54 per cent annudly.

We do not know what will ultimately prove to
be a sustainable global population. It is unlikely to
be congtituted by a stationary population because
continued rises in rea per capita income would
place continually rising pressure on resources. By
the 1990s world population growth was no higher
than per capita income growth, both around 1.4
per cent per annum, and henceforth per capita in-
come growth is likely to exert greater pressure on
the environment and resources than population
growth. The latter falls, according to the medium
projection, to amost zero in the second half of the
twenty-first century, leaving economic growth
alone to exert ever-increasing pressure on the en-
vironment. It is of course possible that the econ-
omy can so readjust itself that the additional pres-
sures it exerts are not proportiona to its growth.
Alternatively, the maximum stable population
may well be one that is slowly declining so as to
offset continued risesin per capitaincome.

One point should be noted. The relatively mod-
est populations projected for 2050, with low, me-
dium and high scenarios at 7.4 billion, 8.9 billion
and 10.6 billion, respectively, and the modest
peak populations for the low and medium scenar-
ios of 7.5 billion and 9.2 billion are heavily de-
pendent on continuing fertility falls across the de-
veloping world towards sub-replacement fertility
over the next half century. This, in turn, depends
on continuing economic and social globalization,
with al countries eventually becoming consumer
societies.

C. POPULATION GROWTH

The single clearest message to come from the
projections is that the high scenario is untenable
and that such a path of population growth must
not be allowed. This is an extraordinary implica-
tion. A total fertility ultimately settling at only
2.35 children per woman would yield a global
population of 36 billion by 2300. This population

figure would be ecologically unsustainable except
perhaps with extremely poor populations, a situa-
tion which needs to be avoided and, in any case,
probably implies such limited technological ad-
vance that a population of that size could not be
fed. Thisis not a high fertility level: in the post-
war era the United States was above it until the
late 1960s, Italy until the early 1970s and Ireland
until the early 1980s. Regional fertility in the de-
veloping world is still above that level—mostly
well above—except in Eastern Asia.

Surprisingly, the low scenario is by no means
implausible. It posits a 2100 population of 5.5
billion people, only 27 per cent or two billion per-
sons below the peak, over two generations earlier,
and equal to global population in the early 1990s.
What would render such a population acceptable
is that some sensitive national populations are
projected to be higher in 2300 than is commonly
thought. Some low projections for 2300 of this
type are the following: Germany, 31 million (and
still 40 million in 2200), France, 22 million,
United Kingdom, 26 million and the United
States, 153 million. This would be achieved with a
final total fertility of 1.85 children per woman,
admittedly well above total fertility rates in much
of contemporary Europe, but not greatly above
what might be termed the “intrinsic total fertility
rate”, the rate corrected for the transient impact of
risng maternal age at birth. The medium projec-
tion is probably our best guess at the future and
accordingly we will now examine it a greater
length, specifically itsregional implications.

D. SUB-GLOBAL POPULATION PROJECTIONS

The projections continue to be divided into
“more developed regions’ and “less developed
regions’, the former being constituted by North
America, Europe, Australia, New Zealand and
Japan. The apparent implication is that the indus-
trialized world will be swamped as its numbers
remain virtually stationary over the next three
centuries, falling as a fraction of the world's
population from 20 per cent in 2000 to 14 per cent
in 2300. The further implication is that this would
put a brake on industrial growth and rise in in-
comes. The reality is that this comparison demon-
strates little more than that the anaytical catego-
ries are increasingly meaningless. The last half-
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century has withessed the “Asian Tigers’ catching
up with the “developed world” in rea per capita
income, and Malaysia, Thailand and South Amer-
ica equalling Eastern Europe. The next hundred
years may well witness the Asian giants, China
and India, and many other countries doing the
same.

More meaningful is a comparison of mgjor re-
gions. There is more stability here than is often
thought. According to the medium projection, the
next three centuries will witness Northern Amer-
ica, Oceania and Latin America holding their
own, as does Asia after 2100. Over the three cen-
turies Northern America's proportion moves from
5.2 to 6.0 per cent, Oceania stays at 0.5 per cent,
Latin America and the Caribbean go from 8.6 to
8.1 per cent, and Asia from 60.6 per cent to 55.4
per cent in 2100 and 55.1 per cent in 2300. The
major loser is Europe, falling from 12.0 to 6.8 per
cent, and the mgjor gainer is Africa, rising from
13.1 to 23.5 per cent. Northern America, largely
because the United States has at present relatively
high fertility, is seen as moving in numbers from
43 per cent of that of Europe in 2000, to 71 per
cent in 2050, 88 per cent in 2100, and to exceed
Europe by 14 per cent in 2300.

The projected figures for sub-Saharan Africaare
the most problematic, climbing from 10 per cent
of the world' s population in 2000 to 17 per cent in
2050 and to 21 per cent in 2100 before remaining
constant at around one-fifth of the global popula-
tion. The population of sub-Saharan Africais mul-
tiplied by 2.4 in the first half of the twenty-first
century and by 3.1 over the whole century to
reach amost two billion in 2100 (the whole
world’s population in 1920). That is likely to hap-
pen because three-quarters of this growth is pro-
jected to occur within the first half of the twenty-
first century (half of that growth being attributable
to females already born) and is based firmly on
current conditions: a late fertility transition, still
mostly in urban areas, and current total fertility
rates close to six outside Southern Africa. That the
transition may be even later than has hitherto been
feared is shown by the most recent figures for Ni-
geria, which contains amost onefifth of the
population of sub-Saharan Africa. The total fertil-
ity recorded by the 1990 Demographic and Health
Survey (DHS) was 6.0 and that for the 1999 DHS

was 5.2, apparently evidence of the kind of persis-
tent fall in fertility that characterized the early
stages of transition in many countries in other
parts of the developing world. But the 2003 DHS
found a total fertility of 5.7 children per woman
and agreed with the suspicion voiced in the report
on the 1999 survey that the 1999 survey was unre-
liable (National Population Commission 2000,
2003). Nigeria's annua rate of natural increase
may still be close to three per cent in spite of very
considerable efforts put into the nationa family
planning programme, and 38 per cent of women
surveyed in 2003 having at least secondary educa-
tion and 32 per cent being in urban areas. Simi-
larly, the 2003 DHS for Kenya shows a cessation
of fertility decline with a 2000—2002 total fertility
of 4.9 children per woman instead of the medium
projection’ s figure for 2000-2005 of 4.15 children
per woman.

It seems scarcely possible that sub-Saharan Af-
rica could feed two billion people. It lacks the al-
luvia soils of the great riverine basins of Asiaand
volcanic soils are largely confined to parts of East
Africathat are aready densely settled (Rwanda's
population density is over 800 persons per square
mile, a comparable Asian density being that of Sri
Lanka). Water resources are largely in the wrong
places: the Congo River is nowhere near good
irrigable soils;, the much less voluminous Niger
River does flow through good savannah grassand
soils but its water available for irrigation is mostly
aready employed.

Problems will also face the more arid parts of
southwest Asia, especidly in the longer term as
oil resources are depleted and consequently the
capacity to import food and distil seawater is re-
duced. The major projected population increases
are over the next 50 years, with Saudi Arabia
climbing from 22 to 55 million. But supporting 55
million people in 2050 with significant remaining
oil reserves may be simple compared with provid-
ing for asimilar number in 2100 or 2300 when ail
is but a memory in terms of reserves and possibly
international demand. Iran’s problems are fewer
because of a fertility transition largely completed
in the late twentieth and early twenty-first centu-
ries. Thus, while over the period 20002050 Saudi
Arabia's population is projected to increase by
150 per cent, the increase in Iran is only 60 per
cent. But even this addition to the population may
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raise problems in a country already experiencing
water shortages.

Asid s developing giants are also of great inter-
est. Chinais shown over the next 50 years as in-
creasing its population by 120 million (9 per
cent), India by 515 million (51 per cent), Indone-
sia by 82 million (39 per cent), Pakistan by 206
million (144 per cent), and Bangladesh by 117
million (85 per cent). More contentioudly these
populations are attained partly because the total
fertility in the medium scenario is constrained not
to go below 1.85 before returning to replacement
level after a century. It is quite possible that China
and India, and possibly Pakistan and Bangladesh,
will keep their nationa family programmes in
place and not only encourage total fertility to fall
below 1.85 but would aim at achieving a consid-
erable period of declining population. It might
also be noted that analysis carried out after the
projections were constructed shows that Pakistan
has belatedly and very recently experienced quite
steep fertility decline and may not differ as mark-
edly from India and Bangladesh in its pattern of
future growth as the projections suggest (Feeney
and Alam, 2003).

Equally interesting is the future of Europe in
that it is not projected to approach extinction. The
whole continent according to the medium scenario
will fal in population by 13 per cent by 2050 but
by only 16 per cent by 2300. Thisisthe product of
rises in Northern Europe (6 per cent by 2050 and
16 per cent by 2300) and Western Europe (one per
cent and 7 per cent), while Southern Europe falls
moderately (14 per cent and 25 per cent) and East-
ern Europe steeply (27 per cent and 35 per cent).
These differences depend greatly on the situation
in 19952000 and eventually may not prove to be
S0 great. For instance, it seems unlikely that Ger-
many and Italy, which differ little now in esti-
mated completed cohort fertility, would exhibit
respectively population declines of four per cent
and 22 per cent by 2050 and a gain of four cent
contrasted with afall of 34 per cent by 2300.

Nevertheless, the European lesson is important
for it shows that many of the countries that have
provided policy leadership in the past may not be
facing population decline, or at least sufficiently

serious decline, to make it likely that they will put
much effort into devising deliberate policies for
raising fertility. They may, as will be discussed
later, bring into being new social welfare policies
that have a potential for either raising fertility or
preventing its further decline. Thus population is
projected to rise over the next half century by 5
per cent to 12 per cent in Sweden, Netherlands,
France and the United Kingdom, and by 19 per
cent to 44 per cent in New Zealand, Canada, Aus-
tralia and the United States. Nor is a fall of four
per cent over that period likely to galvanize the
German government or electorate.

Although the focus of this essay is on the con-
sequences of the projections and not on the prob-
ability of their being right, one issue is of such
central importance that it should be briefly treated.
That issue is the likelihood that the poor countries
of Asia and the very poor ones of sub-Saharan
Africa can reach below-replacement level fertility
in the coming century. Clearly the rich, highly
urbanized countries of Europe with most women
working outside the home can do so. In fact, they
already have achieved such levels. China has also
fallen below replacement level, but with a some-
what coercive family planning programme of a
type not found elsewhere. But can this be
achieved in South Asia, let alone Nigeria or the
Congo?

In regard to South Asia, the medium scenario
shows total fertility rates reaching 1.85 in Sri
Lanka, India and Bangladesh in 2045-2050, and
in Pakistan in 2095-2100. An analysis restricted
to Sri Lanka, India and Bangladesh, relying on
projections of female education and infant mortal-
ity, supplemented by anthropological findings,
concluded that Sri Lanka had aready reached re-
placement level, that India was likely to do so by
2020 and Bangladesh by 2030, all dates consonant
with the medium projection (Caldwell and Cald-
well, 2003). The delayed onset of Pakistan's fer-
tility transition, 15 years after Bangladesh and a
generation after India, suggested that its achieve-
ment of replacement fertility might well wait until
the late twenty-first century. But the new data and
analysis indicate that Pakistan's attainment of re-
placement fertility may not be far behind that of
India and Bangladesh. There will probably be
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some gap, the product of Pakistan’s lower levels
of girls schooling and higher infant mortality
rates (possibly related phenomena). In Africa it
might be noted that no sudden fertility declines
are forecast: neither Nigeria nor the Democratic
Republic of the Congo attains a total fertility of
1.85 children per woman until near the end of the
twenty-first century. Such an achievement then or
earlier is certainly implied by atota fertility now
of 3.0 children per woman in Southern Africa, 4.1
in Ghanaand 4.9 in Kenya.

How, then, is it possible that poor countries
could be characterized within another 50 years by
below-replacement fertility necessitating a large
number of one-child families and possibly a sig-
nificant number of childless women when this
was not true of the wealthy countries of Europe
until the 1970s and is still not true of the United
States? Part of the answer is the continued fall of
infant and child mortality rates with many fewer
deaths than the West achieved at the same real
income levels. Part of the explanation is the con-
tinued rise of educational levels, especially of fe-
males. Part also is the work of family planning
programmes and the positive attitudes of govern-
ments and social elites to small families. But
much arises from the globalization of the world
economy and of the spread of the consumer soci-
ety. For instance, families in poorer countries now
aspire to own cars at much lower real income lev-
els than was the case in the West. This has two
effects: first it places a premium on restricting the
number of consumers in the family, and secondly
it encourages wage earning by wives as well as
husbands. The move towards all women working
for incomes places additional pressure to limit
childbearing. It allows women to support them-
selves and so marry later, and it leads to competi-
tion for women'’s time and energy between work-
ing and raising children. This is aggravated in
more patriarcha societies where men undertake
few household tasks and little child care, as has
been argued for Mediterranean Europe which first
achieved total fertility rates under 1.3 (McDonald
2000). It is significant that the Mediterranean
model approximates the situation in much of Asia
and Africa and probably explains why Japan,
South Korea and Taiwan all exhibit fertility levels
almost as low as those of the Mediterranean.

E. AGE STRUCTURE AND DEPENDENCY

The impact of sustained low fertility on age
structure will be immense and will alter the nature
of our societies and their economies. The projec-
tions define aged as being over 60, seemingly an
unnecessarily low cut-off point for working life
but one in keeping with retirement age in contem-
porary Europe. The proportion over 60 years is
largely a product of the fertility level athough life
expectancy is also adeterminant. The present span
of that proportion is from around five per cent in
Africa to 20 per cent in Europe, with the world
exhibiting a 10 per cent level.

The upper level isrevealed by Europe, Northern
America and Oceania where the proportion over
60 years continues to rise all the way to the year
2300 when it stands at about 40 per cent. Al-
though there is a continuing rise (albeit with a
trough as well), in Europe three-quarters of the
eventual total rise occurs between 2000 and 2050,
and only one-quarter in the following 250 years.
In contrast, in Africa the next 50 years will see
only one-sixth of the full rise occurring before
2050, but two-thirds by 2100.

When children (under 15 years) and the old
(60+ years) are added and expressed as a ratio to
those of working age the movement is not quite as
great because, as fertility falls, not only does the
aged proportion rise but the proportion of children
falls. Thus Europe in 2000 is characterized by 18
per cent children and 20 per cent old, giving a to-
tal proportion of dependents of 38 per cent. In
2050 those proportions are projected to be 15, 35
and 50 per cent and in 2300, 15, 40 and 55 per
cent. Thus, during the next 50 years the fal in the
proportion of children will offset the rise in the
proportion aged by around one-fifth but thereafter
the effect isnegligible.

The first point is that in the West families are
not likely to appreciate this offsetting. The reason
isthat the aged do not usually live within the fam-
ily and are largely supported by Governments
through taxation, while children once born are
part of the family and deserving of support, just as
are the children’s parents, from family income left
over after taxation. The situation is different in
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such low-fertility Asian countries as Japan and
Singapore where most aged parents live with their
adult children and their grandchildren. The Asian
Governments hope to retain this family structure,
partly because it limits expenditure from taxation,
and partly because it is financially more efficient.
But evidence from Japan shows that the propor-
tion of the old living with their children is declin-
ing slowly. The nuclear family of parents and
their dependent children is emotionaly strength-
ening to the exclusion of all others (grandparents,
cousins, nephews, nieces), especialy the spousal
tie. The movement of adult children for work
elsewhere in the country also changes residential
arrangements.

The second point is that the cost of supporting
each aged person is greater than that of supporting
a child by, according to one calculation, a ratio of
five to three. Much of this additional cost arises
from higher health costs, especialy among the
very old and in the period before death. Addition-
ally, many aged persons—most in the West—live
in separate accommodation and not with their
children. This arrangement is necessarily more
expensive, especially when additional services,
such as specialized health care, are added.

The third point is that in one sense the published
tables minimize future dependency problems by
taking the work span to start at 15 years. In the
richest countries most 15-19 year olds are now
full-time students rather than workers, and long
before 2300 this will probably be the case
throughout the world for 20-25 year olds as well.
There will, however, be two counteracting forces.
One is the probability that a heathier, longer-
living population, mostly employed in areas not

requiring strenuous physical activity, can remain
working long after age 60 or even 65. The other is
that, with continuing growth in economic produc-
tivity, a smaller proportion of working persons—
say 50 per cent in 2100 or 45 per cent in 2300,
compared with 62 per cent now in Europe—will
easily be able to support the whole population.
Even now in Western and Central Europe the
economy cannot provide employment for all per-
sons up to 60 years of age.

F. THE CONTRAST BETWEEN THE
DIFFERENT SCENARIOS

So far the anaysis has been largely confined to
the implications of the medium scenario, which is
likely to be the approach aso of most government
analysis. The question is whether the low and high
scenarios are also plausible. To begin answering
that question, the table below presents the total
fertility (the only variable taking different pathsin
the different scenarios) and the resultant popula-
tions.

The variation in this initiad quinguennium
(2000-2005) is surprising given that it is almost
coincident with the time of construction of the
2002 Revision (as is shown by the population es-
timates). In passing, it might be noted that now
(2004) it seems likely that total fertility for the
first quinquennium of the twenty-first century will
be around 2.8, half way between the medium and
high projections. All scenarios begin in 2000 at
higher fertility levels than experienced subse-
guently because the fertility transition in some
parts of the world is till inits earlier stages. Dur-
ing the twenty-first century they are further apart
than they are from 2100 onward when the gap

ASSUMPTIONS ABOUT TOTAL FERTLITY AND CONSEQUENT WORLD POPULATION,
LOW, MEDIUM AND HIGH SCENARIOS, 2000—2300

2000-2005 2045-2050 2095-2100 2195-2200 2295-2300

Assumed Low 248 154 1.67 1.85 1.85
total fertility Medium 2.69 2.02 191 2.05 2.05
High 2.90 2.50 217 2.35 2.35

2000 2050 2100 2200 2300

Resulting Low 6.1 74 55 32 2.3
population Medium 6.1 8.9 9.1 85 9.0
(billions) High 6.1 10.6 14.0 21.2 36.4
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between the low and high scenarios is only half a
child. Thisis a very modest range compared with
the experience of single industrialized countries
over the second half of the twentieth century when
the extreme range of quinquennial total fertility
variations was typically one child in Western
Europe and two children in the English-speaking
countries of overseas European settlement.

In the short-run there is no real global problem.
The population range in 2050 will be only from
7.4 10 10.6 billion, numbers which at first can cer-
tainly be fed and, given proper safeguards, are not
likely to cause a magjor upset to such globa sys-
tems as the atmosphere. Nevertheless, the low and
high projections have by 2050 already obtained a
demographic and behavioural momentum which
will not be changed easily, and which in the
longer run will be either physically or politically
unsustainable. Given our present evidence on such
matters as globa warming, ozone holes and in-
creasing water shortages in drier countries, the
move shown by the high projection towards 14,
21 and then 36 billion seems impossible. In the
longer run even the nine hillion people of the me-
dium projection, richer than now, might prove to
be destahilizing to globa systems or incompatible
with the way people want to live. However, a
global population falling as in the low projection
to five, three and then two billion would probably
portend to many the fear of human extinction,
unless it became clear that with larger populations
their desired consumption levels could not be sus-
tained. This fear of extinction would be especially
the case in individual countries. Italy is forecast

There is an assumption built into the projections
that Governments and their peoples will react
against the threat of lower populations much as
they reacted against the threat of population ex-
plosion in the 1960s and later. Nothing else ex-
plains the eleven per cent jump in fertility in the
three main projections after 2100. Yet, as we will
see in the next section, that assumption, especially
as it applies to the general population, may well
be wrong. The paralel with the opposite move-
ment in the 1960s and 1970s may not be close.

by the low projection to lose 33 million people,
and to reduce its population to 42 per cent of its
present size by 2100 and to 23 per cent by 2300.
My task isto comment on the consequences of the
projected populations rather than their construc-
tions, but | should add here that the proposition
that by 2300 Itay and Spain might have fewer
than one quarter of their present populations,
while Germany and France retain amost 40 per
cent of theirs, seems to place too much weight on
the probably transient demographic problems of
the Mediterranean world in the early twenty-first
century.

These considerations might seem to render the
medium projection by far the most plausible and
the only one salient for consideration. The dense,
rich, highly educated and urbanized population of
Western Europe, not facing the traumatic shocks
of Eastern Europe or the perhaps transient prob-
lems of Southern Europe, has a current total fertil-
ity of 1.6 and seems unlikely to rise much higher
in the foreseeable future. It seems hard to believe
that the populations of China or India when they
reach this level of affluence with many of their
people, living in cities far bigger than London,
Paris or Berlin, a population densities in their
more populated provinces greater than in present
Western Europe, will have a higher total fertility
than contemporary Western Europe. If they do
not, global population may follow the low projec-
tion path until 2100 and thereafter continue at a
constant level but lower than the medium projec-
tion.

G. REACTIONS AND POLICIES

Government policies in an industrialized world
could raise fertility if that became the ideology of
the mass of the population as well. The precedent
isthefall in the fertility of the industrialized coun-
tries from the 1960s when the conviction came
that it was in keeping with the world's needs to
restrict fertility. However, this fitted in with other
trends and desire so well that it is impossible to
assign to each its share in promoting the 40 per
cent decline in the fertility of developed countries
which characterized the rest of the twentieth cen-
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tury. There was better contraception. Married
women were moving into employment, much of it
full-time, and there were difficulties in both work-
ing and simultaneously bearing and raising chil-
dren. The high-consumption society had spread
from the United States to the rest of the developed
world and the expenditure of time and money on
children competed with other ends. Concepts of
maturing and travelling before becoming a parent
gained further ground, and sexua activity's tie
with marriage was weakened. Marriage rates de-
clined and age at marriage rose. Being a spouse or
partner became a more important role than being a
parent.

Nothing on this scale could possibly occur so as
to raise fertility. Large families would continue to
be at odds with wives working, with married cou-
ples travelling or “finding themselves’, and with
the acquisition of good housing in a preferred lo-
cation filled with appropriate possessions. Chil-
dren's education and family health services will
probably become more expensive as privatization
erodes universal public schooling and welfare
state health services. Environmental movements
will continue to advocate halting or reversing
population growth and may have increasingly bet-
ter data to support their case.

Nevertheless, Governments, especially those
where population growth is halting or threatening
to reverse, are likely to try to raise fertility levels.
One way will be by inspirationa speeches and
writings praising parenting and motherhood and
appealing to demographic patriotism. Some will
probably oppose mothers of young children work-
ing and attempt to change industrial law or taxa-
tion regulations to make working outside the
home less rewarding. Once official Statistics are
recording a sustained fal in population numbers,
and this becomes a continuing emotive theme in
the media, attitudes opposing childlessness or sin-
gle-child families may become widespread. So
may respect for more long-lasting and stable con-
jugal relationships. But there is nothing in the na-
ture of developing industrial society to assist this
process.

Nor, in most countries will the statistical warn-
ings come early enough to change societa atti-
tudes and so prevent population decline. For in-

stance, Europe's fertility rates have been below
long-term replacement levels for aimost 30 years
and the total fertility rate is around 1.4 and yet
population growth has only recently ceased and
population decline according to the medium pro-
jection will not exceed 0.5 per cent per annum for
another 3040 years.

Furthermore, the demographic ideol ogies gener-
ated will not al bein favour of higher fertility and
national population stabilization. Thisis shown by
the relative silence of the developed world's Gov-
ernments about below-replacement fertility in
contrast to attitudes in Europe towards global high
fertility during the two decades from 1965. Most
First World Governments are deeply conscious
that they have promoted family planning pro-
grammes in the Third World over the last half
century and fedl that a pro-fertility campaign at
home might at the best smack of hypocrisy and at
worst discourage national family planning pro-
grammes in poor countries. The latter is not atriv-
ia point for, according to the medium scenario
world population growth will not peak for another
three-quarters of a century. More to the point, that
of the less developed regions will not peak until
2080 with a population two-thirds again as great
as at present, while the population of the least de-
veloped countries is projected not to peak for an-
other hundred years at more than three times the
present level. Governments will probably not act
decisively to raise fertility if the environmental
movement, which is much more likely to have
grass-roots appeal than an official pro-natalist
stance, can produce convincing evidence that eco-
logical imbalance is accelerating. Governments
are unlikely to react as they did during the 1930s
when it was clear that humbers might count in
future wars, because now nuclear weapons and a
military unipolar world make the situation very
different.

This is not, however, the whole story as is
shown by precedent. As movement towards the
welfare state in most of the West gathered mo-
mentum during the 1930s and early 1940s, to
come to fruition after the Second World War, an
essentially social justice movement was supported
by many on the grounds that help to families
should help to raise fertility from the very low
levels of the Depression of the 1930s. The very
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different world that came into being after the Sec-
ond World War had such a demographic impact
that it became impossible to determine whether
family support schemes played a significant role
in attaining higher fertility levels. The much more
comprehensive programmes of Eastern Europe
from the 1960s, especialy in countries like the
former Czechoslovakia and the Democratic Re-
public of Germany, were more openly directed at
raising fertility, but also had a socia justice ra-
tionale. They undoubtedly had some success, but
at a cost that no open-market democracy could
fund, and to an extent that could not ultimately be
measured because they were ended prematurely
by the fall of communism.

McDonald (2002) provides a comprehensive list
of measures that might be employed to raise fertil-
ity, some already having been tried in Western
Europe and a majority in socialist Eastern Europe.
They include direct bribes such as taxation rebates
for children and payment to families according to
number of children as well as subsidized housing
and other help for those marrying young; assis-
tance by legidation or persuasion in women's
employment to make it more compatible for both
them and their husbands with raising a family—
maternity and paternity leave, better and cheaper
child care, compatible schooling and working
hours, childbearing contributing towards rather
than againgt work tenure and promotion, flexible
working hours and more part-time employment;
and social change: gender equality in the home
especially with regard to housework and child-
care, pro-child societies and work places. Most of
the second and third group will come into being
because of support from larger coalitions of inter-
ests than the pro-fertility lobby as society begins
to adjust itself to a situation where al adults nor-
mally work. As much will be done under the ra-
tionale of socia justice for children as for their
mothers and some steps will be a recognition of
the contribution of single mothers to population
growth.

H. THE FUTURE POPULATION PATH:
THE MOST PLAUSIBLE SCENARIO

Taking al the above considerations into ac-
count, which is the most plausible scenario? It has

long been safest to rely on the medium scenario
and its usually successful predictions support this
approach. But this was constructed at the most for
50 years, not for three centuries. On the face of it,
it seems just as absurd projecting the population
of 2300 from a 2000 starting point as it would be
for William Petty or Gregory King to have suc-
cessfully constructed population projections to the
end of the second millennium. This probably is
not the case, for they could not have foreseen the
Industrial Revolution and its likely final impact:
almost everyone living in towns and working out-
side agriculture, the diminishing value of children,
the passing of the need for families or even mar-
riages as the basic building block of society, and
such a dramatic decline in mortality as to make
deaths rare before old age (rare even in infancy),
and with the eventual attainment of a life expec-
tancy of one hundred years quite likely. We are
also beginning to understand something about the
ability of the earth’s systems to withstand pres-
sures, athough we know less about possible tech-
nological fixes to prevent disequilibrating tenden-
cies.

The most important demonstrations of the pro-
jections is the very narrow range in the longer run
that fertility can exhibit. There are, however,
fewer condtraints in the short run even though
some of the paths may be recklessly heedless of
the more distant future. Several points can be
made. It now seems likely that the global tota
fertility in 2000-2005 will be close to that of the
higher projection, not far short of 2.8. Neverthe-
less, that level is not necessarily incompatible
with fertility over the next four decades falling as
fast as the medium projection postulates. Bottom-
ing out at 1.85, as in the medium projection,
seems quite likely, a level which appears to be
similar to the present levels of completed cohort
fertility found in Europe (with the exception of
crisisridden Eastern Europe). All projections
show a moderate fertility rise early in the twenty-
second century with the medium projection attain-
ing replacement fertility. This rise presumably
reflects the result of change in societal attitudes
and government action. This seems a late date for
such an achievement in the developed world, for
one would imagine that it would happen there ear-
lier or not at al. Nevertheless, my own feeling is
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that by 2100 world consensus would see Govern-
ments struggling strongly to reach replacement
fertility almost regardless of cost.

The world population will probably reach close
to its maximum within the lifetime of many peo-
ple now living. The low and medium scenarios
show dl-time maximum populations being
reached in 2040 and 2075 respectively, the latter
being less than one per cent above the 2050 popu-
lation. Those maxima are 9.0 billion for the me-
dium scenario and 7.5 billion for the low scenario.

Ironically, the long-term situation is clearest.
Global population probably will not spontane-
ously, or by government intervention, be allowed
to go higher than 14 billion for 2100 asin the high
scenario. The rest of that scenario, showing popu-
lation reaching 36 billion in 2300 is almost cer-
tainly irrelevant. The high fertility path is unlikely
to be followed short of a nuclear war decimating
the human race. Similarly, global numbers are
unlikely to be allowed to go below 5.5 billion, as
in the low scenario for 2100 and certainly not to
the 2.3 hillion given for 2300. There is one caveat
here. If atmospheric change and global warming,
or any other potentially catastrophic attack on
world systems, cannot be stabilized, population
declineis likely to be alowed, even to be encour-
aged, until stability can be reached. Apart from
these considerations, the very long-term global
fertility level is unlikely to exhibit a total fertility

differing much from 2.05 children per woman.
My guess is that population numbers will be
somewhere between 8 billion and 12 billion, a-
though both total fertility and globa population
may oscillate within those bounds in a way that
projections cannot predict. There will continue to
be a demand for population projections and their
findings will continue to influence Governments,
society and reproductive ideologies. They may
indeed be the driving force behind oscillations.
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V. COMPARING LONG-RANGE GLOBAL POPULATION PROJECTIONS
WITH HISTORICAL EXPERIENCE
Joel E. Cohen*

In 2003, the Population Division of the United
Nations released projections of the world's popu-
lation from the year 2000 to the year 2300 (United
Nations, 2004). The purpose of this note is to
compare the projected ratios of population size
over intervals of one, two and three centuries with
the historically observed ratios of population sizes
over intervals of one, two and three centuries dur-
ing the last two millennia.

In addition to the global population projections,
the Population Division projected many demo-
graphic details, such as age structure for every
existing country for the next three centuries. This
note does not attempt to examine these details.
Such details could in principle be examined by
analogs of the methods used here for the global
population projections.

Table 1 shows the Population Division's projec-
tions according to five scenarios. This note ana-
lyzes the low, medium, high, and constant-fertility
scenarios, and ignores the zero-growth scenario.

Table 2 shows 21 estimates of the world's
population in years divisible by 100 (excepting
year 1) for the last 2,000 years. The estimates for
al years except years 100 and 300 came from the
United States Census Bureau (2003). For each
year in which the United States Census Bureau
low estimate differed from the United States Cen-
sus Bureau high estimate (all years except year
2000), a single estimate was obtained by taking
the geometric mean of the low and high estimates.
The geometric mean was used here because ran-
dom variation in population sizes is typically log-
normally distributed. The estimate for the year
100 is the geometric mean of the estimates for the
years 1 and 200. The estimate for the year 300 is
the geometric mean of the estimates for the years

" Laboratory of Populations, Rockefeller University and Co-
lumbia University, New Y ork.

200 and 400. The geometric mean was again used
here because it gives the correct estimate at a
midpoint in time if population growth is exponen-
tial between the earlier and the later date. Both
uses of the geometric mean reflect the multiplica-
tive mechanism of population variation and
growth.

Table 2 aso shows the ratio of the current popu-
lation to the population one, two, or three centu-
ries earlier. There are 20 ratios for population
change over an interval of one century, 19 ratios
for population change over two centuries, and 18
ratios for population change over three centuries.
The frequency distributions of these historical
ratios (approximated as histograms, minima and
maxima in table 3) provide a background against
which the anticipated future ratios (table 4) of the
long-range population projections of the United
Nations Population Division can be considered.

For the low scenario, all three projected 100-
year ratios, namely 0.90, 0.58 and 0.73, are lower
than the smallest 100-year ratio observed in the
last 2,000 years. The last two of the three 200-
year ratios and the last one of the three 300-year
ratios are also lower than the smallest of the ob-
served 200-year and 300-year ratios, respectively.
The low-scenario projection is lower than recent
historical experience, even for the coming cen-
tury, and increasingly in future centuries.

All the ratios of the medium scenario fall within
the range of historical experience.

For the high scenario, the 200-year ratio of 2100
and the 300-year ratios for 2100 and 2200 are lar-
ger than the largest observed ratios for 200 years
and 300 years, respectively. The high scenario
projection is higher than recent historical experi-
ence, especialy beyond the next century.

The constant-fertility projection differs from the
other scenarios. It is intended as a what-if exer-

United Nations Department of Economic and Social Affairs/Population Division 123

World Population to 2300



124

TABLE 1. EVOLUTION OF THE POPULATION OF THE WORLD ACCORDING
TO THE DIFFERENT SCENARIOS, 2000-2300

Population (billions)

Zero-

Year Low Medium growth High Constant
2000 ... 6.1 6.1 6.1 6.1 6.1
2050 ... 7.4 8.9 8.9 10.6 128
2100 .. 5.5 9.1 9.1 14.0 43.6
2150 ..o 3.9 85 8.5 16.7 244.4
2200 ... 3.2 8.5 8.3 21.2 1775.3

27 8.8 8.3 27.8 14783.0
2.3 9.0 8.3 36.4 133592.0

Source: United Nations, Department of Economic and Social Affairs, Population Division,
World Population in 2300 (ESA/P/WP.187).

TABLE 2. HISTORICAL ESTIMATES OF WORLD POPULATION

(in millions)
Population Ratio

Geometric
Year Lower Upper mean 100 years 200 years 300 years
1 170 400 261
100 240 0.92
200 190 256 221 0.92 0.85
300 209 0.95 0.87 0.80
400 190 206 198 0.95 0.90 0.82
500 190 206 198 1.00 0.95 0.90
600 200 206 203 1.03 1.03 0.97
700 207 210 208 1.03 1.05 1.05
800 220 224 222 1.06 1.09 1.12
900 226 240 233 1.05 112 1.15
1000 254 345 296 127 133 1.42
1100 301 320 310 1.05 133 1.40
1200 360 450 402 1.30 1.36 1.73
1300 360 432 394 0.98 1.27 1.33
1400 350 374 362 0.92 0.90 1.17
1500 425 540 479 1.32 121 1.19
1600 545 579 562 117 155 1.42
1700 600 679 638 114 133 1.76
1800 813 1125 956 1.50 1.70 2.00
1900 1550 1762 1653 1.73 2.59 2.94
2000 6071 6071 6071 3.67 6.35 9.51

Source: For "Lower" and "Upper" columns: United States Census Bureau 2003. Historical estimates of world
population. http://www.census.gov/ipc/www/worldhis.html, accessed 10-Dec-03. Remaining columns are calculated

here.

NoTE: Estimates for years 100 and 300 are geometric means of estimates for prior and following centuries. “Ratio”
shows population for the current year divided by the population one, two or three centuries earlier. The ratios for
100 years earlier in the years 100 and 200 (namely, 0.92) are necessarily identical because of the use of the geomet-
ric mean; likewise for the years 300 and 400 (ratios 0.95).
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TABLE 3. FREQUENCY HISTOGRAMS OF RATIOSIN TABLE 2

100 years 200 years 300 years

Bin Frequency Cunulative % Frequency Cunulative % Frequency Cunmulative %
0 0 0.0 0 0.0 0 0.0
1 7 35.0 5 26.3 4 22.2
2 12 95.0 12 89.5 12 88.9
4 1 100.0 1 94.7 1 94.4
8 0 100.0 1 100.0 0 94.4
16 0 100.0 0 100.0 1 100.0
minimum ratio 0.92 0.85 0.80

maximum ratio 3.67 6.35 9.51

Source: Table 2.

NOTE: Bin 1 counts the number of ratios less than or equal to 1.00; e.g., of the 20 ratios over one century, 7 were less than or equal to
1. Bin 4 counts the number of ratios that exceeded 2.00 (the next lower bin limit) and were less than or equal to 4; for example of the 20 ra-
tios over one century, exactly 1 ratio (namely, 3.67, the ratio of the population in 2000 to that in 1900) exceeded 2 and was less than or

equal to 4.

TABLE 4. RATIOS OF PROJECTED POPULATIONS IN YEARS 2100, 2200 AND 2300
TO (ACTUAL OR PROJECTED) POPULATIONS 100, 200 OR 300 YEARS EARLIER,
ACCORDING TO THE LOW, MEDIUM, HIGH AND
CONSTANT-FERTILITY SCENARIOS

(in millions)
Year
2100 2200 2300
Low Population 5491 3165 2310
100 years 0.90 0.58 0.73
200 years 3.32 0.52 0.42
300 years 5.74 1.92 0.38
Medium Population 9064 8499 8972
100 years 1.49 0.94 1.06
200 years 5.48 1.40 0.99
300 years 9.48 5.14 148
High Population 14018 21236 36 444
100 years 231 151 1.72
200 years 8.48 3.50 2.60
300 years 14.66 12.85 6.00
Constant-fertility ~ Population 43 600 1775300 133592000
100 years 7.18 40.72 75.25
200 years 26.38 292.42 3064.04
300 years 45.59 1074.24 22004.94

Source: Tables1 and 2.

cise rather than as a redistic possibility. Every
projected ratio greatly (and unredistically) ex-
ceeds the largest historically observed ratio for
each interval of one, two or three centuries. A
continuation of present levels of fertility, in com-

bination with the other assumptions concerning
mortality and migration in the long-range projec-
tions, would lead to increments of population size
far, far greater than any within historical experi-
ence.
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In conclusion, the medium scenario of these
long-range projections calls for changes in popu-
lation size that fall well within historical experi-
ence over the last two millennia. The ratios of
population change anticipated in the low scenario
and the high scenario fall below and above his-
torical experience, respectively. This conclusion
does not argue that either scenario is unrealistic.
As table 2 shows, the 100-year ratio for year
2000, namely 3.67, was more than twice the 100-
year ratio for the nineteen preceding centuries.
The rise of population in the twentieth century
was unprecedented. The global fal in fertility
since 1965 was also unprecedented. All that can
be concluded is that the high and low scenarios
fall outside of historical experience. Unprece-

dented events are not unprecedented in demogra-
phy.
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V.WORLD POPULATION IN 2300: A CENTURY TOO FAR?
David Coleman*

A. INTRODUCTION

Once more the United Nations Population Divi-
sion has boldly gone where few demographers
have dared to go before. Previous United Nations
projections were very daring when they went from
50 yearsto 150 years. Now all that has been l€eft in
the shade by projections up to 2300, which will
provoke even more intense interest because of the
focus on countries as well as major regions. The
Population Division, in sticking its neck out in
this way, has exposed itself to many obvious criti-
cisms. There is much to argue about and to dis-
agree with in the scenario assumptions. But they
have performed a valuable service in showing on
a comparative basis the implications in the very
long run for human populations of various reason-
able ranges of demographic parameters. Three
centuries of development, with two or three fertil-
ity trangitions, allows two or three more or less
stable population distributions and trgjectories to
emerge, athough the continuing improvement in
mortality built into the projections never permits a
perfectly stable structure to emerge. All that helps
to focus attention in the inevitable geographical
shifts in population, ultimately of considerable
political and military importance, that will unfold
in the future, both between major regions and also
within them. The long view inevitably also raises
fundamental demographic questions of whether
there are any lower limits to fertility in developed
societies, or any upper limits to human lifespan.

B. ASSUMPTIONS
It may be appropriate to start with a recapitula-
tion of the scenario assumptions with some com-
ments on them.
The main medium scenario assumes that the to-

tal fertility rate (TFR) will fall below replacement
level and remain there for 100 years, after which it

! University of Oxford, Oxford, United Kingdom.

returns to replacement and remains there until
2300. The high scenario assumes that the TFR
after 2050 is 0.25 higher than in the medium sce-
nario and remains at 2.35 instead of faling to re-
placement level. The low scenario assumes the
TFR to be 0.25 lower than in the medium scenario
and then remains constant at 1.85 instead of re-
turning to replacement. The zero-growth scenario
uses the same TFR as the medium scenario until
50 years after fertility has fallen to replacement
level. Then the number of births is adjusted to
match the number of deaths, ensuring zero growth
(i.e. the scenario does not cut off increases in mor-
tality, but reduces fertility in step with it). Finally
a constant fertility scenario maintains fertility
constant during the whole period at the level esti-
mated for 1995-2000.

Different regions, and difference countries
within those regions, achieve these targets at dif-
ferent times over the period. But by 2200 almost
exact convergence on replacement rate is achieved
in al maor regions and more controversialy, fer-
tility has converged everywhere to the narrow
range of 1.85 — 2.09. Even by 2045-50 fertility in
the world as a whole, and al major regions has
fallen below replacement except for Africa (2.4)
with Middle Africa (2.6) as the highest of all. All
TFRs are below 3 by 2050, most below 2.5, many
below 2.0. All TFRs are found between 1.85 and
2.08 by 2100 and between 2.02 and 2.08 by 2300.
Only a very few countries are projected not to
have falen below A net reproduction rate (NRR)
of 1.0 by 2050. Almost all are in sub-Saharan Af-
rica except for Afghanistan (2055) and Yemen
(2070), including Somalia, Ethiopia, Democratic
Republic of the Congo and Niger, the latest of al
(2075). Not surprisingly these countries are des-
tined to make the most spectacular relative and
absolute increases in population, some rising from
demographic obscurity to reach the top 12 or so of
national populations by 2300 (United Nations,
2004, table B.14) and becoming the powerhouses
of population growth in the later part of the pe-
riod.
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The assumption on sub-replacement fertility fits
the conclusions reached by the United Nations
Expert Group meeting of 2002." There, a panel of
demographic wise persons agreed that there were
no convincing reason why the fertility decline ob-
served in al but 14 countries should conveniently
end when it had falen to 2.1. Therefore sub-
replacement fertility was on the horizon, in gen-
eral, for the world. However, the Population Divi-
sion makes two more big jumps -namely to as-
sume that their conclusion, reasonable in general,
will apply in detail to al countries, however un-
promising, and also—an even bigger jump—that
it will then more or less uniformly rise again to
2.05+/-0.2 and stay there forever. That was not
foreseen, or discussed in the earlier meeting, the
horizon for which ended at 2050.The previous
consoling assumption is thereby reinstated after a
century’s delay. A diversity scenario is surely
caled for here, with elements of the ‘low’ sce-
nario in some regions (e.g. Europe) and a higher
one elsewhere (e.g. tropical Africa).

One intriguing feature of the medium scenariois
the long time spent at sub-replacement fertility
(during different calendar yearsfor different coun-
tries) which is then followed by a return to re-
placement, presumably for ever after. It is not un-
reasonable to assume some recovery of fertility
for purely technical reasons after a decline. Many
populations may have an underlying norm of
about 2 surviving children. Their sub-replacement
fertility in the immediate post-transition phase
may be attributable to marked tempo delays which
in the case of third-world populations might take
mean age at first birth from near 20 to near 30
over some decades. Insofar as some births delayed
may eventually materialise, period fertility rates
should recuperate somewhat, as they are in some
European countries and are predicted to do in oth-
ers — an assumption built in to many population
projections. However this recuperation is almost
nowhere assumed to take European fertility back
to replacement rate in the short term and may well
not do so for some third world populations either.
If it does, then it islikely to do so over the course
of one or two decades, not a complete century.
That is a very long time for sub-replacement fer-
tility to persist. If it did so, any process of recu-
peration would be completely exhausted in such a
long period of time. Social and economic struc-

tures, and fertility norms, would have adjusted to
such low fertility rates over a century and it is dif-
ficult to see why the birth rate should then ever
subsequently increase except as the result of some
specific feedback—perhaps a population policy—
against the reality or prospect of population de-
cline. But feedbacks of that kind are specifically
excluded from this set of projections.

The high scenario seemsto be potentially realis-
tic only for a minority of third-world countries
that have not yet begun the fertility transition or
where that transition may become stalled for a
long time. There is no guarantee that all countries
will acquire realy low fertility, and some have
been ‘stuck’ at the theoretically transient and un-
stable level between 2 and 3 children for a long
time; for example the semi-developed countries of
Uruguay and Argentina since the 1950s. There is
no reason why they should remain the only exam-
ples. On the other hand, TFRsrising to 2.35 seems
out of the question for Europe and most of the rest
of the low-fertility developed world. On this high
scenario severd hillionaire countries are added to
the current shortlist of China and India— Bangla-
desh, Brazil, Pakistan, Nigeria, and the United
States of America. The populations of Y emen and
Viet Nam, (18 million and 78 million respectively
in 2000) rise to exceed 400 million by 2300.

The low scenario, therefore, seems more appro-
priate for at least some European countries, espe-
cially those that experience period levels of fertil-
ity described as ‘lowest — low’ usually defined as
being at the level of TFR=1.3 or lower (Kohler
and Billari, 2002), and currently prevalent in
Southern and Eastern Europe. In fact a TFR of
1.85 is somewhat higher than that used in most
national long-term projections in such low fertility
areas, athough in nationa terms, ‘long-term’ sel-
dom means more than 50 years. In one of the few
longer-term European projections published, the
TFR in the United Kingdom is not projected to
rise above 1.75 (Shaw, 2001), athough this author
thinks that is a little too conservative. Chinese
populations, overseas and in China itself, also
seem to be potential candidates for persistent very
low fertility, and some other Asian populations
might fall into the same category. The medium
scenario of the officia Japanese 2000 — based
population projections envisage rising TFRs only
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in a miniscule amount, from 1.35918 in 2000 to
1.38726 in 2050 (National Institute, 2002, appen-
dix table 1) alevel of pessimism that seems unre-
alistic. However, for unexplained reasons after
nearly 80 years of sub-replacement fertility, the
TFR is deemed to rise to 2.07 for the period
2050-2100.

The zero-growth scenario is an odd contrivance
that incorporates the only form of interaction or
feedback in the whole set. Here the TFR follows
the medium scenario until 50 years after replace-
ment is reached, after which the number of births
and therefore the TFR, is adjusted to match the
number of deaths to eliminate natura increase (It
is not entirely clear what illustrative function this
scenario is meant to illustrate, and it is based on a
very precise kind of feedback mechanism In the
very long run, presumably as survival tends to
infinity, fertility tends to zero so that at immortal-
ity, the TFR = zero. However, no tendency of that
kind is apparent in the data. This gives a constant
8.3 hillion population from 2175 till 2300; some-
what less than that of the medium scenario.

Finally the constant fertility scenario keeps fer-
tility at the same level asin 2000. After 300 years
of natural increase this yields a world population
with an exciting number of trillions — 133.6 to be
exact (that is 133.6 x 10™), of which the devel-
oped world comprises just 0.6 billion or less than
0.0005 per cent of the then world total. This sce-
nario yields some remarkable trillionaire coun-
tries: by 2300 Burkina Faso would have 3.5 tril-
lion people, Angola 8.5 trillion, Afghanistan
4.2 trillion, Chad 2.6 trillion, Democratic Congo
16.3 trillion, Ethiopia 7.6 trillion, Niger 23.6 tril-
lion, Nigeria 7.4 trillion, Somalia 8 trillion,
Uganda 18.6 trillion and Yemen 8.5 trillion; the
least of these therefore holding 1000 times more
than the total world population (6.1 x 10° at pre-
sent.

Also unlikely, but perhaps less unlikely, are
some of the results from Europe. Some, after all,
have despaired of any substantial future increases
in the fertility rates of some European countries
and here the Population Division makes that come
true. In this scenario, Europe’s overall population
falls from 728 million to 90 million; little more

than the total population at its mediaeval peak
before the Black Death. In the same scenario,
Eastern Europe shrinks to near-disappearance at 5
million—perhaps the total around the fifth cen-
tury. The other regions fall to between 28 million
and 30 million each. As in all other scenarios,
Northern Europe gains ground relatively speaking
over all other parts.

Many of the regions in this constant fertility
scenario have the initialy baffling property of
risng TFRs, some to considerable levels. This
arises because the population balance shifts over
the decades and centuries to the progeny of
higher-fertility populations. These gain ground
over lower fertility groups and those with below—
replacement fertility drift down towards extinc-
tion. In the longest run only those populations
with above-replacement fertility will survive and
those with the highest fertility will eventually pre-
dominate, however numerically insignificant they
may initially be. Regions without any sub-
populations with above replacement fertility will
continue to decline, those with at least one such
will eventually recover. Thus Northern Europe
would increasingly become Irish, Norwegian and
above all—and eventually entirely—Icelandic. In
Southern Europe the only national population with
above-replacement fertility is Albania. Thus on
this scenario the future is Albanian, duly reflected
in the rapid increase of Southern European fertil-
ity to above-replacement levelsin the latter part of
this scenario (figure 1). This concept is familiar
from the population dynamics of minorities
(Steinmann and Jaeger, 2000) but seldom demon-
strated on the international level.

To a considerable extent the latter part of most
of the projections, with their stable fertility levels
near or on replacement level, serve more to con-
solidate the differentids and trajectories estab-
lished in the first 50 years or so. That is when the
big shifts in rank order and the membership of the
top ten most populous nations is sorted out. There
is great sengitivity in the long term to precise level
of assumptions. In favouring relatively high stable
levels of sub-replacement fertility, and a return to
replacement, these projections to that extent in-
flate the likely future population of the developed
world in particular.
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Figure 1. Projection of European regionsto 2300, total fertility rate constant
(2000-2005 level) within each country
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C. FERTILITY VERSUS MORTALITY

One of the curious features of the set of scenar-
ios is the asymmetry of assumptions given to fer-
tility and mortality. All the variants are based on
different assumptions on fertility levels and
trends. None is based on any variation in mortal-
ity. This is rather strange, given the greatly in-
creased prominence given to mortaity and its
variation in population projection in recent years,
and the growing controversy surrounding the like-
lihood of its falling to very low levels or not. In
relation to population ageing in the developed
countries such as France (Calot and Sardon,
1999), for example, mortality trends are taking
over the maor role in current and near-future
population ageing. Fertility trends have remained
relatively unchanged since the roller-coaster years
of the baby-boom and bust of the 1950s and the
1970s and an increasing consensus of demogra-
phers argues against any future substantial in-
crease in European birthrates from current sub-
replacement levels (Lesthaeghe and Willems,
1999; Frejka and Sardon, 2003). In the Population
Division's projections the variation attributed to
mortality variants is a substantial fraction of that

2095-2100

2195-2200 2295-2300

Period

attributed to fertility variation and it may be ar-
gued that in respect of the developed world at
least, the level of uncertainty isin fact greater. For
example, although fertility variants in projections
often include a high fertility variant, in the devel-
oped world at least this seems to be inserted more
for the sake of symmetry than for the sake of real-
ism. It would be very difficult to find any demog-
raphers willing to bet on an increase of the birth
rate in the developed world to 2.35, the level pos-
ited there in the ‘high fertility’ scenario. Yet there
is very great uncertainly attached to the future
level of mortality in developed and developing
countries in both directions and whether there is,
or isnot, any final limit to the improvement of life
expectation.

Opinion is polarised between two camps en-
gaged in an unusualy lively debate (Wilmoth,
2001). The one points to the impressive continued
improvement in expectation of life in recent dec-
ades, not just from the elimination of mortality at
younger ages but more importantly from the con-
tinued reduction of mortality at al ages among
older people. It is certainly true that most official
projections of mortality have been far too pessi-
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mistic for some decades (Murphy, 1995). An ‘op-
timistic’ viewpoint is particularly encouraged by
the discovery that mortality among the oldest-old
appears to follow a flatter, non-Gompertz trajec-
tory which apparently opens the possibility of
survival into old ages previously unimagined, at
least in scientific circles (Robine and Saito, 2003).
Here, model fitting to time-series of surviva
curves can provide a very favourable future out-
look for long survival athough at a declining rate
(Lee and Carter, 1992; Oeppen and Vaupel, 2002)
with no real prospect of afinal absolute limit.

The other offers persuasive counter-arguments:
the astonishing reductions in age-specific mortal-
ity rates that the more optimistic model-based pro-
jections of survival require, with their need for
commensurate and at present medically unimag-
inable radical reductions in major causes of death
(Olshansky and Carnes, 1996, Olshansky and oth-
ers, 2001). On this view current improvement in
survival are a transient experience dependent on
the long survival of privileged cohorts selected in
earlier life in a temporarily favourable risk envi-
ronment enabling mortality to be postponed. Prob-
lems already being accumulated in younger co-
horts, notably the epidemic of obesity in
developed countries, may prevent this promise
being realized, a problem heralded by the recent
relative failure of death-rates to improve much
among women in some of the richest developed
societies such as Denmark and the Netherlands.

This great dimension of scientific uncertainty is
ignored in these projections, which adopt a model
decidedly on the optimistic side, or at least one
leading to optimistic conclusions in the long run.
The Lee-Carter model adopted here (Lee and
Carter, 1992) extrapolates long-term historical
patterns of mortality decline which alows age-
specific death rates to decline exponentially with-
out limit, and provides confidence interval for the
estimates. It incorporates no information on medi-
cal, behavioural or social influences on mortality.
In the United States of America context, this
method projected an expectation of life for both
sexes based on the trend of death rates 1933 to
1987 of 86.05 years by 2065, considerably more
than the official United States projection for 2050
current in 1992 of 80.5. The latter is clearly far
too pessimistic given the rate of change and the

fact that the level for 2001 (both sexes) was al-
ready 77.2.

The Lee-Carter approach is recognized as a ma-
jor advance in mortality projection. But its adop-
tion over such along time-span does rather imply
the endorsement of the views of one camp in the
survival debate rather than those of the other. The
Lee-Carter model has probably never been used in
a mortality projection over quite such a long pe-
riod of time. By the end of the projection period
here — 2300 expectation of life has reached just
over 100 in the most favoured regions. It is pro-
jected to reach 104 years for males and 108 for
females in Japan, here still strongly in the lead
despite misgivings already expressed elsewhere
about its staying power, based on trends in the
1990s (Wilmoth, 1998) which do not fit a Lee
Carter extrapolation very well. The high values
projected by the Population Division may, of
course well come to pass or even with hindsight
be regarded as conservative. However, although a
number of authors have commented on the techni-
cal possibility of their models yielding such ex-
pectations of life, none has been so bold to en-
dorse that figure as a projection.

It would therefore have greatly helped the sce-
narios presented here if variation would have been
introduced into the mortality patterns as well as
into the fertility levels. That would have recog-
nised the great importance of mortality variation
and allowed us to estimate the extent to which
growth and ageing in the middle and later parts of
the scenarios are due to continued mortality
change. In the nature of the Lee-Carter model,
mortality keeps on improving over the course of
the 300 years, abeit a a declining rate, while the
fertility levels are fixed here for centuries at a
time. Without aternative mortality scenarios, the
sengitivity of these projections to the mortality
assumption, in numbers, age-structure and de-
pendency, cannot be gauged.

D. THE END OF MIGRATION

In al scenarios international migration declines
to zero after 2050. Given the long-term nature of
these projections, it is a surprising assumption and
one with particular influence on the developed
world, both in Europe and in Northern America,
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where for decades net inward migration (immigra-
tion) has been making substantial contributions to
population numbers (Salt, 2003). The projection
of migration is, of course, even more difficult than
that of fertility. So many influences affect it: eco-
nomic, demographic, socia and political, in both
sending and receiving countries. The proposed
independent variables are themselves at least in
part beyond prediction. In the past, European na-
tional projections amost invariably posited a
rapid decline in net immigration to zero, partly in
order not to contradict national government policy
to minimise inflows, partly because of the diffi-
culty of working out what would happen in the
future, if not zero. Previous projections of the
Population Division aso follow this pattern.

Some national governments no longer accept
this pogition. In the United Kingdom at least, the
government since 1997 has reversed its formerly
restrictive stance and adopted a pro-immigration
policy in which the Home Secretary has declared
that he ‘saw no obvious upward limit to the level
of immigration’. In the last few years official pro-
jections by the United Kingdom's Government
Actuary’s Department have partly caught up with
reality and with official policy and now incorpo-
rate constant net inward migration for the duration
of the projection (103,000 per year in the 2002
based projections), mostly to 2050 athough a few
have been made to 2100 (Shaw, 2001). In the lat-
est projections for the United Kingdom, net immi-
gration (projected at a level considerably lower
than the actua current annual level of 154,000)
accounts for 83 per cent of the additional 5 mil-
lion people expected to live in the United King-
dom up to 2031. Net immigration accounts for the
greater part of population growth in many western
European countries and prevents decline in Italy,
Germany and Greece. The United States projec-
tions, both by the Bureau of the Census (1996)
and by others (Smith and Edmonston, 1997), aso
assume constant immigration continuing at a high
constant level for the duration of the projection
period—usualy 2050—without any diminution.
So do those of a number of other developed coun-
tries (e.g. Alders, 2001). In view of the comments
above it is obviously risky to make any generali-
sation about future migration levels.

However it could reasonably be argued that one
underlying guarantor of substantial net inward
migration to developed countries will persist, even
if the sources and the exact level cannot be deter-
mined. That is, the continuation of marked eco-
nomic and demographic disparities between the
North and South, and the continuation of political
unrest in the South. The future concentration of
population growth in the poorest countries, envis-
aged by these projections, makes it even more
likely that disparities provoking emigration pres-
sure will persist beyond 2050 in many parts of the
world. Economic disparities between North and
South—tenfold or more—have not diminished
since the 1960s, in some areas they have ex-
panded. Demographic regimes have diverged even
further despite the inception of fertility transition
in the majority of poor countries. Many countries,
and important sections of the populations of oth-
ers, will move out of the third world and into the
developed readm in the next century, including
much of the East Asian and Chinese population.
But this will be far from complete for many. Paki-
stan, Bangladesh and India will by themselves
comprise nearly two billion people. The majority
will be poor. Many aready have connections in
the West to facilitate chain migration. The Popula-
tion Division's projections themselves show us
where new future migration pressure is likely to
come—the poorest-poor countries with the ow-
est fertility transition, whose rapid growth, per-
petuating poverty, is charted in these projections:
Ethiopia, Somalia, Niger, Nigeria, even Yemen.
Their growth will contribute most of global popu-
lation growth as the projection progresses. It will
continue well into the twenty-second century and
in some cases into the twenty-third. Some have
chain—migration connections, others have still to
make them. Mass migration, or at least migration
pressure, is thus unlikely to end in 2050. In the
absence of new effective policies to stem it, mi-
gration will continue to make substantial contribu-
tions to population both in Northern America and
in Western Europe.

E. FEEDBACK

In projections of this duration, all kinds of fun-
damental questions that can be ignored in shorter
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projections begin clamouring for attention. One
was briefly suggested above; patterns of migration
are affected by governments wishing to limit or
increase flows according to various interpretations
of their national interest and the view on the de-
sirability of existing levels. Other population poli-
cies, to limit fertility in the third world, are tacitly
already taken into consideration. They have sub-
stantially influenced the empirical trgjectory of
fertility decline and presumably will continue to
do so. More interesting are the possibilities for
policy feedbacks on low fertility countries to en-
courage the birth-rate and environmental pres-
sures of a harsher unplanned kind on some of the
poorest and fastest-growing countries, especially
those in arid areas where water shortage is likely
to become a problem. Family welfare considera-
tions of an enlightened kind are increasingly
likely to enjoy support from more explicitly pro-
natalist concerns as the implications of very low
fertility for population decline and ageing become
apparent. As the shadow of the past fades into the
distance European countries will become less in-
hibited in proposing demographically—aware
family and workforce policies. However it may be
that the Population Division in choosing fertility
values for these scenarios, pitched rather higher
than most analysts might expect —at least for the
next 50 years—have pre-empted the population
planners in giving them a fertility level otherwise
difficult to attain.

More interesting is the question of the sustain-
ability of some of the poor-country populations
that emerge from the projections. Can their
environment, or any imaginable economic growth,
enable the Yemen to sustain a population of 147
million in 2100, Somalia to maintain 68 million ,
Afghanistan 90 million, Pakistan 409 million,
Democratic Republic of the Congo 209 million or
Uganda support 167 million? If not, what will the
people do: emigrate, die or promote a much faster
fertility transition? Few demographers will want
to risk repeating the experience of the Club of
Rome in building complex feedbacks on minimal
data (Cohen, 1999). However projections on such
a long-term, with such implications, oblige us to
think about inter-relationships between variables
and constraints (Sanderson, 1999).

F. WHAT EUROPEAN POPULATION DECLINE?

Europe has grown accustomed to being told by
its transatlantic partners that it faces little but
marginalisation, decline, ageing and decay unless
it agreesto import tens of millions of foreigners or
adopt a more robust attitude to fertility (or a more
careless one, according to Frejka and Kingkade,
2003). While demographic marginalisation and
ageing is inevitable, the medium scenario projec-
tion offers a dightly more optimistic future than
other projections, even offering the hope of mod-
est demographic recovery. The dramatic decline
in overall ‘European’ numbers from 728 million
to 538 million inhabitants is mostly accounted for
by the steep decline in numbers in Eastern
Europe, demographically dominated by the Rus-
sian Federation, Ukraine and Romania, all with
very low birth rates and high death rates. The first
two of those are far from being integrated into the
‘Western’ part of Europe on any economic, politi-
cal or demographic criteria, having havered for
centuries between Westernising and Slavophile
inclinations.

A more conventional and realistic ‘ European’
picture is given by the trgectory of Northern,
Western and Southern Europe below. The first
two of those suffer little decline until 2100, after
which fertility is projected to pick up. Southern
Europe' s decline to 2100 is more impressive (fig-
ure 2). The first 100 years of this scenario sug-
gests that it is not very meaningful to talk about
‘European’ demography when both its recent past
(Coleman, 2002) and its medium-term projected
future are so diverse. National and United Nations
projections, for example, show little fall and even
some increase in the numbers of 20-24 year olds
for the next 50 years in Norway, United Kingdom
and France, even without the recent fertility rises
in the latter case (including immigrants, of
course), contrasted with a marked falling away in
the same age-groups in Germany, Italy and Spain.

Among individual countries, Germany fals only
from 82 million to 73 in 2100 then rises to 85.3 by
2300. Sweden's decline is very modest: 8.8 mil-
lion to 8.1. The United Kingdom keeps growing,
reaching 66 million in 2050 (about a million more
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Figure 2. Population of European regions projected to 2300, United Nations medium scenario
(millions)
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than the officia projection) and 73 million in
2300, dlightly ahead of France, while Italy drops
out of the European premier league altogether.
Denmark hardly changes at all, while Belgium
sticks at 10 million to 11 million, providing per-
haps the longest-range justification of any popula-
tion projection; Verhulst's logistic predicted in
1847 that its ultimate population would be 9.44
million (Schtickzelle, 1981, p 553). In Eastern
Europe Bulgaria's experience is typical, having
from 8.1 million to alow 4.0 million in 2100, but
then, like Romania, recovering somewhat.

Central European countries such as the Czech
Republic do better, but two of the Baltic States are
reduced to near-vestiges; Estonia down to 0.52
million and Latvia falling from 2.3 million to 1.0
million in 2100.

However this better than expected future (for
some) is to alarge degree dependent on relatively
high (although mostly sub- replacement) assump-
tions about TFR levels in the first 100 years fol-
lowed by a recovery to replacement fertility after
that, thus tending to stabilise the position while
falling mortality permits further growth. In the
shorter run at least the lower fertility scenario,
showing the consequences if fertility does not re-
cover to more than 1.85 children per woman, may
be more appropriate (figure 3). With the absence
of migration, it certainly offers more exciting ex-

2200 2300

Y ear

amples of decline. Even here, European variety
persists. Even on the low scenario some European
countries do not decline that much—the popula-
tion of the United Kingdom only halves in 300
years; from 58.7 million down to 26.2, doing bet-
ter than France—not the outcome expected from
the current French fertility advantage. Only mod-
est decline is projected for countries such as Nor-
way by 2100, while Belgium, which begins with
the same population as Belarus, ends up, though
much diminished, with twice the number. Current
and projected variety would probably better be
fitted by running different regions, and different
countries, in different scenarios rather than impos-
ing a one-size-fits all policy over al periods of
time. Hence the need for a systems approach us-
ing feedbacks. Different countries need no more
have the same fertility trgjectory than they need to
have the same fertility level.

G. NATURALLY A DISASTER?

The implications of al this are very interesting.
The issue of population ageing perhaps needs no
more discussion. On population size, the view
from E 44th Street tends to echo that of Proverbs
X1V, 28: ‘In the multitude of the people is the
king's honour; but in the want of people is the de-
struction of the prince’. Population growth is good
for General Motors and for the United States, its
end a problem and itsreversal a disaster. This may
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Figure 3. Population of European regions projected to 2300, United Nations low fertility scenario
(millions)
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be true and Europeans may be the first in modern
times to find out. But the proposition is by no
means universally accepted, especialy in the
more overcrowded parts of Western Europe.
There is no relationship between population
growth or size, and income per head in the West-
ern world. Actua decline is another matter. We
have hardly any modern experience and its theory
has hardly been looked into since the time of
Reddaway, athough the early mediaeval experi-
ence seems to have been beneficial.

There has been little recent official comment,
but the United Kingdom’'s Royal Commission on
Population (1949) and its Population Panel (1973)
felt that the end of population growth would mod-
erate problems of food imports and balance of
payments and ‘ease the solution of a number of
social and economic problems’. The Netherlands
has long considered itself over-populated; up to
the 1950s it sought, like the United Kingdom, to
encourage emigration to ease domestic population
pressure. That remains part of the rationale for the
moderation of immigration. Even in the United
States a Congressional Committee saw some ad-
vantages in an end to growth, although not in de-
cline. In crowded countries, population growth is
regarded as a mgjor source of environmenta deg-
radation, the reduction of biodiversity and the de-
struction of countryside; so on environmental

2100 2200 2300

Year

grounds the prospect of population decline is usu-
ally welcomed. Even though the definition of ‘ op-
timum’ population size has proved elusive, Aus-
tralian environmentalists, arguing from consider-
ations of sustainable ‘environmental footprint’
desire a population of 10 million, not the present
19 million athough more demographically-
informed opinion suggests 25 million.

While decline brings problems, it may be ar-
gued that a small stable population, if ever
achieved, has advantages. Problems of over-
crowding are ameliorated and environment pro-
tected. Unsatisfactory infrastructure, hastily con-
structed to cope with growth, can be demolished.
Labour shortage will reduce unemployment, mod-
erate inequality and promote capital substitution
as wages rise. With international trade and alli-
ances, globalized markets and regiona security
transcend frontiers. European countries have lost
territory and (in most cases) the corresponding
population over the last century (United Kingdom,
Germany, Austria), without harming their stan-
dard of living.

Malthus was right about the beneficial effects of
labour shortage for labourers; his anxieties about
failure of demand may not apply in a world of
international trade and accelerating individual
consumption. One of the many merits of these
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projections is that they underline the need for
much more research on these issues, which for
some populations may be nearer than they think.
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VI. POPULATION FUTURESFOR THE NEXT THREE HUNDRED YEARS: SOFT
LANDING OR SURPRISESTO COME?
Paul Demeny*

Some 50 years ago John Hana, in a
characterigtically insightful article (Hajnal, 1955),
considered the prospects for population forecasts.
On matters other than practical procedures and
techniques he argued three main points:

1. that population projections in the future asin
the past will often be fairly wide of the mark—as
often as simple guesses would be;

2. that, nevertheless, the frequent preparation of
projections will continue;

3. that a projection can be useful as a piece of
analysiseven if itsaccuracy islow.

World Population in 2300 (United Nations,
2004), reporting on the proceedings of a
December 2003 expert group meeting on long-
range population projections and presenting the
results of a new set of United Nations population
projections, bears out Hajnal's argument. Among
his three propositions, the validity of the second is
the most obvious. There has been a veritable
outpouring of demographic projections during the
last 50 years, prepared by various internationa
organizations and national agencies, as well as by
independent analysts. Among these, the United
Nations Population Division's now biennialy
revised projections are by far the most detailed,
best known, and most widely used. This well-
deserved prominence reflects the Division's
unparalleled access to national data, its in-house
analytic experience and resources, and its
willingness to draw on outside expertise whenever
that might usefully complement its own. The most
recent of the biennia projections, the 2002
Revison (United Nations, 2003a), is the
immediate predecessor of World Population in
2300, and indeed the former provides the year
2000 to 2050 component for the new set of long-
term projections covering the next 300 years.

i Population Council, New Y ork.

This new set is not just one among the many. It
is distinguished from the routine by an
exceptionally brave ambition: to draw a picture of
plausible demographic futures up to the year 2300
and to do so in extraordinary detail: country-by-
country according to the political map of the early
twenty-first century.

The wisdom of venturing so far ahead in time to
obviously uncertain territory will be, no doubt,
guestioned by many. Most historians, including
historians of demographic change, would agree
that we cannot fully explain the past. How can we
then tell what the remote future will bring, let
alone do so in minute numerical detail? But the
criticism of the ambition is not justified. Three
hundred years is a time span long in individua
human terms, but short by historical standards. It
is not the cosmic distance of H. G. Wells
fictiona Time Machine, or Charles Galton
Darwin's book, published in 1953, The Next
Million Years. Backtracking 300 years would
bring us to 1700—a year that may be thought of
as marking the dawn of modernity—but the time
elapsed since that date covers only a small
fraction of recorded human history. It isafraction,
however, from which at least some relevant
lessons, including demographic lessons, can be
drawn for the future. The ultimate goal of science
is prediction. Attempting to chart demographic
futures for the next 300 years is an eminently
legitimate and worthwhile enterprise. No one has
better credentials to make such an attempt than the
United Nations Population Division.

A surprise-free future?

Following its long-established pattern, United
Nations population projections are elaborated in
several variants. Presenting these in user-friendly
numerical detail and aso in printed form—
providing country-level information dong with
their various regional aggregates and showing
numerous demographic variables of interest at
closely-spaced time intervals—imposes obvious
limitations on the number of variants that can be
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offered. In the practice of the biennial projections
that meant essentially three variants, incorporating
different assumptions about the parameter
considered |east predictable yet most influential in
setting future population numbers. fertility. In
addition, some subsidiary illustrative exercises,
such as projections assuming constant fertility or
zero migration, usually complemented the trinity
of “high,” “medium,” and “low” variants. In
practice, however, these three were never quite
equal. Any user-survey could readily demonstrate
the overwhelming attention paid to the medium
projections.

World Population in 2300 follows the practice
of earlier and less extravagant United Nations
projections in offering a “medium” fertility
variant, bracketed by “high” and “low,” and
supplements that dominant trio with two
additional illustrative sets. Austerity dictates that
the characterization of fertility level be consistent
throughout the projection period—"high” is high
and “low” islow, and in between lies “medium.”
With reasonably modest hypothetical differences
between the paths traced by fertility over time, the
deviations in terms of total population size
generated by the end of a 50-year time span
conveniently stay within plausible limits. What
plausible limits are, of course, isin the eye of the
beholder, but few would dispute that the United
Nations 2002 revisions for 2050—offering a
global medium population figure of 8.9 billion,
bracketed by a low of 7.4 billion and a high of
10.6 billion—provide a range that is sufficiently
narrow to yield meaningful information. To be
sure, each of these figures is the result of what,
using the late Herman Kahn's label, may be
described as surprise-free, and of course none
more so than the one in the middle. The future
time paths of the governing variables are smooth;
if there are any gentle bumps in the projected
population figures, they are an inheritance from
past demographic disturbances that left a mark on
the age structures from which the projections start.
With just three projection variants this could
hardly be different: orderly and gradual change
must rule.

But a pattern of differences maintained
consistently into a future far more remote than just
the next five decades inevitably produces major
deviations in projected population numbers. The

title of the press release that announced the results
of the new long-range projections highlighted the
likely global population in 2300 as 9 billion. In
other words, it replicated virtually the exact
message that a press release announcing the 2002
revisons would have identified as the likely
global total for 2050, that is to say, a full 250
years earlier. Surprise-free 2300 global population
future indeed: the news broadcast by the medium
projection for the two and a half centuries beyond
2050 is that there is no news, there is, grosso
modo, homeostasis. Less comfortingly, what
brackets that projected 9 billion “medium”
population figure according to the “low” and
“high” projections conveys information that is
distressingly vague: the 2300 global population,
we are told, will be between 2.3 and 36.4 billion.
And this massive difference is the result of
remarkably modest differences in the assumed
fertility parameters. Total fertility rates, after
transitory phasesthat by fiat are largely completed
by the end of the present century, settle down at
replacement level in the medium projection,
bracketed by rates that are only 0.25 children
lower or higher in the low and high projection
variants.

Each of these variants incorporates the same—
again, very much surprise-free, very much
business-as-usual—assumptions as to the future
evolution of mortality. Practical considerations
support that choice. Complicating the picture by
assuming aternative mortality scenarios would
have increased the complexity of the projection
results beyond levels tolerable for most users. It is
evident, however, that introduction of multiple
assumptions on the plausible future course of
mortality would have widened the range of
uncertainty signaled by the global totals, and,
even more, would have left a mark on such
characteristics of the projected population as
structure by age and, plausibly, also by sex. There
are wide disagreements among experts about how
and how much human mortality might change in
the next three centuries. Some hold a less
sanguine view about the likely pace of progressin
longevity than even the rather cautious
assumptions incorporated in the United Nations
projections. Others foresee far greater gains in
survival rates. Taking these possibilities into
account would have created higher “high” and
lower “low” figures for 2300.
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Since the United Nations does not designate any
particular figure within the interval bracketed by
its high and low projection as its best guess for
2300 (not even the 9 hillion trumpeted by the
press release), the global actua total in 2300 will
be wide of the mark. This bears out Hgjnal’s first
proposition.

More gratifyingly, the projections up to 2300
aso demonstrate the truth of Hanal’s third
point—about analytical usefulness, regardless of
ex-post accuracy. For anyone contemplating the
demographic future in the next three centuries,
the United Nations projections are an eminently
useful device. They provide reference marks for
outcomes under well-specified conditions, hence
stimulate and help organize thinking about the
immense variety of possible aternative scenarios
and their likely results. The three maor
aternatives numerically worked out in the
United Nations set serve as a broad frame
within which, and also beyond which, mental
exercises can heuristically scan patterns that
break with the assumption of “no surprises’ and,
a least qualitatively or through back-of-the-
envelope caculations, trace demographic futures
that could be quite different from the smooth,
gently rising or falling, curves presented by the
frame.

This point is well illustrated by the United
Nations projection set itself. Beyond the basic
“high,” “low,” and “medium” trio, a
complementary projection variant provides the
outcome resulting from an  unabashedly
counterfactual assumption: that of keeping
fertility levels constant at their year 2000 value.
The United Nations of course does not suggest
that in 2300 the so-called less developed regions
might contain 133 trillion persons—the figure
arrived at—while the population of the more
developed regions will stand at a paltry 600
million, that is, a minuscule fraction of the
colossal global tota. The impossibility of
sustaining fertility at its present levels especialy
where those levels happen to be high and, equally,
the glaring anachronism inherent in freezing
thelabels of those two “regions’ would have
been evident to those who computed the
scenario. Presenting the numerical result of this
counterfactual finger-exercise makes a point
about the unsustainability of certain present-day

demographic patterns. It is a point laden with
theoretical aswell as policy implications.

The reference above to two broad regiond
groups within the globa total is a reminder of
the specia recipe through which the populations
of these large aggregates were projected.
Heroically, the United Nations proceeded to treat
virtualy all member states of that organization,
along with some territories, as equals, whether the
country’s name was India (projected 2300
population in the medium variant 1.372 billion) or
Tonga (projected 2300 population 112 thousand).
In and by themselves these country projections
can be treated similarly to the global one: they
provide outcomes under a limited set of well-
specified assumptions, hence can serve as a frame
of reference in contemplating demographic
futures country-by-country. When the countries
are aggregated to yield regional and eventualy
global totals, one would expect that those totas
are more solidly based than their component parts,
since variations in the latter, up and down,
average out.

But here we encounter a peculiarity of the
United Nations long-range projections—a
peculiarity that also applies to the familiar
biennial series. Once the governing assumptions
are specified for each country or group of
countries—in practice, whether fertility follows a
high, low, or medium path—aggregating country
figures into regiona and eventually the global
total assumes that countries go in lock-step: all
follow, simultaneously, high, low, or medium
trgectories. As in the choice of the number of
aternative fertility and mortality assumptions,
practical considerations must have dictated this
procedure. It is a procedure, however, that the
user should be aware of, and mental exercises in
probing aternative futures should constantly
challenge the assumption of trgjectories that go in
lock-step. Countries proceeding on the same type
of path—say, high or low—however different the
initial conditions and the assumed tempo of
demographic change over time, is just one of the
many alternative possibilities. It is al'so necessary
to envisage patterns within which the component
parts follow different trgjectories: some traveling
ona“high,” otherson a“low” path and, of course,
various such combinations. Clearly, depending
on the particular mixes, the resulting aggregates
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will exhibit different relative weights of their
country units even if the aggregate totals turn out
to besimilar.

A defense of the “lock-step” assumption might
invoke the notion that demographic patterns are
converging the world over: countries are more and
more likely to exhibit similar demographic
behaviors. This argument has some validity. What
may be termed high fertility—say, anything above
atotal fertility rate of 2.5—is unsustainable in the
long run under conditions of low mortality.
Hence, if low mortality is to be sustained, high
fertility must fall. Prospective fertility differences
among countries as a result are bound to be
reduced in absolute terms over time. Nevertheless,
there is much empirical evidence that qualifies
this loosely defined phenomenon of convergence.
And such qudlifications apply not only to the
twentieth century, during which demographic
changes occurred at an especially variegated and
unequa tempo country-by-country, but aso to
present-day and to plausibly expected future
demographic experience. For example, in 1900
the Philippines and Hungary both had a
population of 7 million. One hundred years later,
the Philippines had a population of 76 million and
Hungary had 10 million—a spectacular
combination of what the United Nations might
describe as a “high” and a “low” growth path.
Countless similar, if perhaps less striking
comparisons could be cited.

The issue of course is not simply differential
population growth, explainable in terms of
differences in the proximate determinants of that
variable, but the qualitative characteristics of the
time paths followed and, in the present context,
the expected pattern of future change. Toillustrate
the point with reference to the two countries just
cited, the United Nations 2002 medium
projections (and, by construction, also the new
300-year United Nations projections up to the
middle of the present century) foresee a 2050
Philippines population of 127 million. The
corresponding “lock-step” figure for Hungary is
7.6 million. But what if the trgjectories differed
between the two countries? The Philippines might
follow a “high” path (because total fertility would
sink from its 2000 level of 3.43 to “only” 2.35 by
mid-century) that would yield a 2050 population
of 154 million, while Hungary might follow a
“low” path (because its 2000 total fertility of 1.17

would rise only to 1.35 by 2050), yielding 6.8
million. Such a combination—and a myriad of
other intermediate combinations, including the
reverse variant: Philippines “low,” Hungary
“high”—can by no means be excluded. But World
Population in 2300 alows for no such eventudity
even though the implications for the global and
regional totals with respect to the relative
population sizes of the constituting units could be
far-reaching. It is left for the careful user to
ponder the possible effects of countries or regions
traveling on different demographic trajectories.

Thus, the governing assumption of the
“medium” projection—global fertility eventually
settling at replacement level—is more reasonably
seen as a weighted average: one resulting from a
distribution of country-by-country fertility levels
characterized by substantial differences, hence,
over time, yielding a shift—continuous or perhaps
fluctuating—in relative country  population
weights. Such a pattern could well occur even
within country groupings that exhibit similar
economic, political, and cultural characteristics, a
fact amply demonstrated by, among other
examples, persisting historical and present-day
fertility differences within the countries of the
European Union. Current fertility within the
countries of the EU 25 is below replacement level,
but, despite a high degree of cultura and
socioeconomic similarity, differences in fertility
levels are sufficiently marked for population
growth prospects to differ substantialy. The
likelihood of this happening between broad
regional population aggregates displaying much
greater contrasts in cultural, politica, and
economic characteristics is correspondingly
greater. For example, the plausibility of assuming
lock-step progress on the same trgectory—
whether high, medium, or low—by Europe in
contrast to North America, or by Europe in
contrast to neighboring North African and West
Asian countries, or by India in contrast to China,
is far from obvious. Relaxing that assumption
could have maor long-term consequences for
relative regional population totals in the coming
three centuries.

A likely consequence of such differential
patterns of fertility change country-by-country
would be a discernible impact on the patterns and
magnitudes of international migratory flows.
Those patterns and magnitudes are influenced by
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numerous factors, but the emergence of rdative
demographic vacuums and pressure points is
certainly one among them, and by no means the
least important. The assumption, incorporated in
the long-term projections up to 2300, that beyond
2050 international migration can be disregarded is
prima facie implausible. The United Nations
demographers of course were well aware of this,
but evidently felt helpless in arriving at
numerically specifiable migration rates that could
be grounded in the experience of past patterns of
international  migration, hence that would
withstand scrutiny. The stance is understandable
within the terms of the overall construct of the
long-term projections, even though it yields a
jarring discontinuity as even mgjor current, and up
to 2050 projected, international migration flows
fall suddenly to zero as the year 2050 arrives.
Critics predictably will have a field day in
objecting to that abrupt freeze of permanent cross-
border population movements. Others will rightly
object to the equally implausible if implicit
assumption of frozen international boundary lines
for the next 300 years—an assumption arguably
bordering on the bizarre. The United Nations
likely answer to such criticisms will be that such
critics would have a standing only if they could
propose a more acceptable set of assumptions.
That is atask not many would care to undertake.

But the point, again, is not the need for
incorporating additional complications and
adornments in the numerical projections that set
out a no-surprise demographic future for the long
term. What is needed is a constant insistence that
the construct of the long-term projections is a
stylized one: not intended to be a prediction, not
even a prediction of aternative futures. What the
United Nations offer to its clientsis away to think
about coming demographic developments. a
frame of reference that users must fill with
substance.

Surprises. Pleasant and unpleasant

By the criteria of its basic input characteristics,
the core trio of the United Nations projections up
to 2300 could be justly characterized as optimistic
to afault. Mortality improves everywhere, but the
changes, in comparison to those experienced
during the last century, are supposed to be modest.
Radical changes in biomedical technology that
would push average life expectancy well beyond

100 years are not part of the scenario. Thus, the
potential curse of populations with extreme
senescence is assumed away. Also excluded are
from the post-2050 future mortality setbacks, even
temporary ones, ignoring numerous warning signs
clearly present in the contemporary world. Posited
fertility changes are a'so a model of conservatism:
the medium scenario envisages convergence to
replacement levels everywhere, abeit at differing
speeds. This leads to a globad dationary
population, or, rather, one creeping up in size very
slowly through an accretion of the very old, as
that category is currently defined. The bracketing
scenarios, in terms of total fertility rates, differ
from the middle one, up or down, by only a
quarter child, thus assuming away the possibility
of precipitous population decline or rapid
population growth. As to migration, the 190-odd
territorial units of today’s world are preserved for
the next 300 years and their borders, past the
middle of the twenty-first century, are crossed
only by temporary migrants—presumably just
tourists or business travelers. Changes in each of
these characteristics, if any, especialy after 2050,
are assumed to be dow—indeed nearly
imperceptible year-after-year and even decade-
after-decade, and by the twenty-third century
virtualy nil.

If these surprise-free long-term scenarios,
especialy the one articulated in the medium
projection, sound too good to be true in
comparison to the demographic dramas and
didocations of the twentieth century, they
probably are. Paradoxically, the coming-true of
their end-of-history outcomes, even if they arein
harmony with a near-consensus in expert opinion,
could be cdled a historica surprise par
excellence.

The dominant voices in that expert consensus
foresee a peaking of the global population in the
second part of the present century, followed by a
slow decline—a pleasant soft-landing to a slowly
decaying quasi-stationary state, underpinned by
spreading and ultimately generalized economic
affluence. This image corresponds, roughly, to
that depicted by the United Nations low variant,
or to something between the low- and the me-
dium-variant projections. The governing influence
that underlies that view is the European and Japa-
nese experience. It provides the paradigm of the
demography of the postindustrial society, prefig-
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uring the demographic behavior of those till on
lower rungs of their socioeconomic transforma-
tions. Such relative backwardness is seen as tem-
porary, since the recipes for advancement toward
the yearned-for material comforts are at hand, are
readily applicable, and will yield the hoped-for
results. With economic gains—essentialy, rising
incomes per capita—come the changes that re-
shape socia values and behaviora mores in ways
already observable among the pioneers in the so-
called second demographic transition. Fertility
settles at or dightly below replacement level.
Should it have atendency to settle well below that
level, creating a top-heavy age structure to which
even advanced industrial societies would be un-
able to adjust, policy interventions would be trig-
gered, providing timely correction.

According to this soft-landing scenario, much of
that transition to demographic decompression will
take place in the present century, and much of it
during the coming five decades. But before
eventless demography supposedly sets in at
around  mid-century, much  demographic
turbulence  will be  unavoidable—indeed,
turbulence not unlike that experienced in the past
50 years. It could prove to be less than benign.
Population momentum virtually guarantees that 3
billion or so persons will be added to the
population of the poorer countries. Absorbing this
demographic growth will make the convergence
to the affluent vanguard of countries more
difficult and slower than what would be otherwise
possible, undercutting the potency of the
economic welfare ingredients expected to propel
spontaneous fertility decline and rising survival
rates. Thus, while the prospects for substantial
economic progress are encouraging in much of the
less devel oped world, the economic gap measured
in absolute per capita terms between the rich and
the poor countries is not only likely to remain
wide but to further widen in the present century.
Perceived relative economic deprivation is
commonly seen as just as potent a force in
generating lower birth rates as is economic
improvement pure and simple. Although
assumptions about socioeconomic factors are not
explicitly spelled out in the United Nations
population projections, such anticipated changes
may underlie the assumption that by 2050 average
fertility will be below replacement level in the
countries classified today as less developed, even
if that category excludes China. Plausible as that

assumption may seem today, it could well turn out
that it underestimates the strength of
countervailing cultural influences. influences
inherited from the past or newly emerging as a
reaction against materialistic postindustrial values.
If so, fertility decline from levels still relatively
high will be dower than envisaged, population
growth will be correspondingly greater, and the
shift in the relative population weights between
the countries of high affluence and the countries
of relative poverty will be sharper. In any event,
demand for outmigration in relatively poor
countries is likely to intensify, and the potential
for demographically fueled international conflicts
will increase, not implausibly going beyond the
economic. And some countries and large
subnational regions gill characterized by high
fertility, with perhaps as much as one-fifth of the
global population total, may be entirely unable to
travel the classc path of the demographic
transition driven by economic forces. Malthusian
pressures and adjustments in these parts of the
world may thus darken the optimistic tableau of
gradual and peaceful progress toward an affluent
low-fertility world—depicted in the United
Nations long-term projections as largely achieved
by the middle of the present century.

Nor are the affluent postindustrial pioneers
certain to live up to the role assigned to them in
the surprise-free, soft-landing scenario. The
United Nations medium projections implicitly
assume that the trend toward lower birth rates that
resulted in fertility levels well below replacement
in many countries in Europe and in Japan will
elicit negative feedbacks that by the middle of the
twenty-first century will bring fertility back to
near-replacement levels everywhere—specificaly
to atota fertility rate of 1.85. This may happen; it
is possible to speculate about a variety of
mechanisms that might bring about such a
reversal. But positive feedbacks are equaly
plausible, reinforcing a tendency for further falls
in fertility. As population aging progresses as a
result of low birth rates and rising life expectancy,
individuals—men and women alike— seeking to
provide for their old-age security have an
increasing incentive to accumulate human capital
and savings and to acquire pension rights. The
result may be longer education, greater |abor force
participation of women, and later and more
restrictive procreation. The deus ex machina
usually invoked as capable of tipping the
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uncertain balance of competing forces affecting
fertility in the socialy preferred direction—up,
toward replacement level—is  deliberate
pronatalist population policy. But the experience
in this domain thus far is anything but
encouraging, and states adready fiscally
overcommitted in sustaining pension and health
care systems will have great difficulty in
improving on that record. In affluent low-fertility
countries, the option of allowing more immigrants
will likely be preferred to costly subsidizing of the
home-production of children. That solution,
plausbly requiring massive migration flows,
raises potentially major socia and geopolitical
problems of its own.

Thus, the base from which population trends
will continue beyond 2050 may look quite
different from the one depicted by the United
Nations medium projection, with repercussions
not compatible with the presumed business-as-
usual demographic patterns of the following 250
years.

Finaly, factors not connected with or only
remotely related to individua demographic
behavior or population policy intent may also
upset the quietude depicted in the United Nations
long-term projections. In trying to take account of
such forces when drawing up population futures,
demographers would of course venture on
territory beyond their professional expertise. But
at least acknowledging them is necessary because
doing so provides a much-needed cautionary note
in taking business-as-usual population projections
even remotely at face value.

On this score, calamities of nature come first to
mind. The kind of celestial collisons that
extinguished the dinosaurs and could well do the
same to humans occur so rarely—apparently there
were three such instances in the last 300 million
years—that they perhaps would not deserve even
a footnote in an exercise presenting 300-year
projections. But, given its documented past
frequency and severity, the possibility of abrupt
climate change certainly would rate a mention in
speculating about population trends over three
centuries. The major concern here is not gradual
global warming, to which modern industria
societies could adjust at a tolerable cost, and from
which even net benefits for world agriculture
might ensue, but possible major temperature

drops, such as occurred some 12,000 and 8,000
years ago, lasting many decades or even centuries.
These occurred without the involvement of human
agency. In the future they might, additionally, be
triggered by human-induced global warming
affecting oceanic currents and causing a chain
reaction of adverse weather changes. This could
lead to a major reduction in carrying capacity
through diminished food production, water
shortages, disruption of energy supplies, global
conflicts in competition for scarce resources, and
ultimately to massive population loss. This last
possihility, with or without climate change, may
also be the consequence of unforeseen worsening
of the epidemiological environment—causing
peaks analogous to those associated with the
Black Death, the Spanish influenza epidemic, and
HIV/AIDS, but writ even larger.

Heavy losses of life could also be the result of
major disruption of global trade flows and of wars
waged with weapons of mass destruction. The
lethality of modern weaponry, nuclear, chemical,
radiological, or biological, may make wars
between major countries less likely, as the results
would be correctly perceived as mutualy
devastating. But technological changes tend to
make such weapons potentially accessible to
rogue states and even to small groups of terrorists,
creating enormous risks. Research advances may
render synthesizing viruses and creation of
enhanced pathogens feasible relatively cheaply.
Such work may soon be carried out by small
groups of scientists or even a single curious or
disgruntled researcher, amplifying the danger of
accidental or maevolent release of extremely
lethal substances, with incal culable consequences.

Spontaneous and unforeseen changes in the
cultural-spiritual domain might also radically alter
the long-term near-stationary character of the
globa population endorsed by prevailing expert
opinion and depicted in the United Nations
medium and low projections. If continuing
scientific and technological advances create truly
affluent societies in much of the world—surely a
redistic long-term prospect if international peace
can be preserved, terrorist dangers can be
controlled, and the energy problem can be
solved—the force of materia incentives keeping
fertility very low may weaken. Devoting 20 or 25
years in a leisure-rich, century-length average life
gpan to the adventure of rearing children may
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become attractive, not because it is encouraged by
governments shuffling money from one pocket to
the other, but as an option freely chosen by
individuals for its own expected nonmateria
rewards. A return to above-replacement fertility,
now dismissed by most demographers as
implausible in a high-income, postmodern society,
but kept aive in the United Nations' high-fertility
projection, perhaps more as a gesture toward
symmetry than expected relevance to the real
world, could then come into its own. That
projection assumes convergence by 2300 to an
average total fertility rate of 2.35 and to an annual
population growth rate of 0.5 percent. Both these
rates are low by twentieth-century standards, and
presumably both rates could be supported, year
after year, by a technologically advanced society

that wished to shy away from crass interference
with individua liberties. But those assumptions
yield a globa total of 36 billion souls in 2300.
Welcome to the world of growth, preserving
historica continuity. Good-bye to the brave new
world of stasis and depopulation.
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VII.WHY THE WORLD’SPOPULATION WILL PROBABLY
BELESSTHAN 9BILLION IN 2300
Tim Dyson*

The production by the United Nations Popula-
tion Division of demographic projections for each
country of the world to the year 2300 is certainly a
bold and interesting exercise (see United Nations,
2003). It might be viewed as roughly comparable
to someone back in 1703 — say Edmund Halley
(1656-1742) — hazarding what would happen to
the human population over the following three
centuries. No one alive today can ever know what
the size of the human population will be in 2300.
Clearly, the degree of uncertainty attaching to any
such an extremely long look into the future is very
great.

Y et perhaps the United Nations has some small
advantages compared to our stargazer back around
1703. For example, we have a better idea of the
starting point — i.e. the size, distribution and
demographic characteristics of the world's popu-
lation today. We know that the human population
is currently increasing at about 1.2 per cent per
year — a rate that is declining. There have been
advances in methods and understanding (although
| would not want to press this point too far). Nev-
ertheless, aided by powerful computers, Edwin
Cannan’s presentation in 1895 of the cohort-
component method of population projection un-
derpins the present United Nations exercise; and
Cannan was also one of the first to appreciate the
crucia consideration that birth control, and falling
birth rates, might one day sweep the world. That
said, the accuracy of his own population projec-
tion for England and Wales was very poor — even
over a time-horizon as short as 15 years (Lang-
ford, 2003).

In my view, the United Nations could certainly
have done things differently when making these
very long-run projections. For example, it might
have undertaken a regional rather than a country-
level approach. This would have been less de-

" Development Studies Institute, London School of Economics,
Houghton Street, London, United Kingdom.

manding in terms of computing power. More im-
portantly, however, a regional approach would
have made it easier to develop and handle the
demographic assumptions required for the projec-
tions. This point seems particularly valid in rela
tion to migration — which will probably become
increasingly important in the future. The current
projections assume that international migration
will be zero after 2050 —which is clearly unrealis-
tic. Instead, it seems likely to me that demo-
graphic and economic differentials will continue
to operate far beyond the year 2050 to promote,
for example, migration from regions like West
Asia and North Africato regions like Europe and
North America (see Demeny, 2003). Lastly on
this point, political boundaries change. So there
should be no real need to adopt current national
boundaries when undertaking projections over the
very long run. Thus — and with appropriate cave-
ats — the results of aworld regiona projection ex-
ercise could easily be ‘cut up’ according to the
current distribution of national populations within
each region, should any clamor for country-level
results requireiit.

Another criticism of these projectionsto 2300 is
that the extension of the time-scale beyond 2050
(or to be generous, say beyond 2075) adds rela-
tively little to our understanding of the future. To
illustrate — and simplifying somewhat for reasons
of space — one can summarize much of the draft
report’s main conclusions (see United Nations,
2003, pp. 1-7) as follows: (a) according to the
‘medium’ scenario the world’'s population will
rise from 6.1 billion in 2000 to around 8.9 hillion
in 2050, and will be about 9.0 billion in 2300; (b)
small but sustained deviations in total fertility re-
sult in big differences in eventual population size
—e.g. inthelow scenario, in which totd fertility is
essentially 0.25 of a birth lower than in the me-
dium scenario, the world’s population in 2300 is
only 2.3 billion (compared to 9.0 billion); (c) most
of the future increase in the world's population
will occur in the less developed regions; (d) there
will be major shiftsin the regional composition of
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the world's population — e.g. with Africa consti-
tuting a larger share, and Europe asmaller one; (€)
the size of India's population will probably sur-
pass that of China; (f) populations everywhere
will grow older — importantly, the United Nations
notes that in the medium scenario almost all of the
projected world population increase of 3 billion
between the years 2000 and 2100 occurs at ages
above 15 years (United Nations, 2003, p. 18); ()
dependency ratios will increase; and (h), particu-
larly if longevity continues to rise, ages of retire-
ment (where they exist) will probably have to be
raised. For the most part, these conclusions are
known already, and they will unfold mostly in the
period to 2050. Relatively little is added, | think,
by the very long extension to 2300.

The figure below illustrates a similar point. No-
tice that in the United Nations' medium scenario
the size of the world’ s population does not change
much after 2050 — i.e. essentialy things remain
flat for the following 250 years (although, admit-
tedly, there continue to be changes in fertility,
mortality and age structure deriving from the pro-
jection assumptions). The cautious nature of the
medium projection for the very long run — essen-

tially hugging a figure of about 9.0 billion — is
entirely understandable. And it is underscored by
the similarity after 2150 of the medium scenario
to the zero-growth scenario (which, by definition,
holds the size of the population constant). If the
United Nations Population Division’s current edu-
cated view is that the world's population will
reach about 8.9 billion in 2050 — when the average
level of total fertility will be almost exactly 2 live
births per woman, and the average population
growth rate will be approaching zero — then it
would be a brave projector indeed who in their
central, ‘medium’ projection deviated much from
that number over the very long run!

The exercise of making official population pro-
jections is inherently rather conservative. Almost
by definition, such projections don't allow for
discontinuities or feedback. To simplify, the tra
jectories of fertility and mortality incorporated in
most projections — including those of the United
Nations — are essentially the outcome of a mixture
of extrapolation and assumption. Moreover, the
trajectories are devel oped largely independently of
each other. This is fine — provided one is con-
cerned with the relatively short run (although even

World population according to the different United Nations scenarios, 2000-2300
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then such an approach can turn out to be mis-
taken). However, working on the basis of inde-
pendence may be more questionable if oneis con-
sidering the very long run. True, it is impossible
to predict and incorporate discontinuities and
feedback effects in quantitative terms in these pro-
jections. However, perhaps one could explore
these issues a little more in the accompanying
text.

Returning to the figure, at the world level one
might consider the ‘high’ scenario to be possible
for afew decades (although | concur that it isless
likely than the medium scenario). Of course, in
the high scenario fertility falls dower than is gen-
eraly anticipated, and the globa population
reaches 10.6 billion in 2050 (compared to 8.9 bil-
lion in the medium scenario). In this context it is
worth recalling that fertility declines seem to have
sowed in some countries during the 1990s and
‘are close to stalling in Bangladesh, Indonesia,
Colombia, Dominican Republic, Peru and Turkey’
(Bongaarts, 2002, pp. BP, 14-6). Also, for major
populations like India, the United Nations ap-
proach of projecting future fertility trends at the
national level tends to bring about faster assumed
fals in fertility than when assumptions regarding
future fertility trends are developed at the sub-
national level and then aggregated up (see Dyson,
2004, p. 76). Findly, it is worth recalling that
even as recently as in its 1994 revision of world
population prospects the United Nations' own
medium variant projection put the global popula-
tion in 2050 as high as 9.8 billion (United Nations
1995).

That said, certain aspects of the high scenario
are highly questionable — even in relation to the
next fifty years. Thus in this scenario between
2000 and 2050 Ethiopia’s population rises from
65.6 to 197.9 million, Somalia’s increases from
8.7 to 45.0 million, and Mali’s rises from 11.9 to
52.6 million. Growth of this magnitude in these
contexts seems unlikely.

Demographic trends do not unfold in a vacuum.
After al, a central concern of population theory
since well before Malthus has been with the op-
eration of feedback effects. Populations must at
least have minimal supplies of food, energy, wa-
ter, etc. Thus in Ethiopia, for example, fertility

will surely decline faster than is envisaged by the
high scenario, and there may well be upward pres-
sure on the death rate too during the coming dec-
ades? Of course, increased out-mi gration from
such countries is another very distinct possibility
— but it is one which seems likely to accelerate,
rather than to delay, the speed of fertility adjust-
ment in the sending populations.?

The message of this essay so far has been that
beyond 2050 the high scenario in the figure —
which almost implies that the world’s population
will increase forever — is implausible, as appar-
ently the United Nations itself agrees (United Na-
tions, 2003, p. 12). In my view the human popul a-
tion will not remotely approach 36.4 billion in
2300 (although others have a different perspec-
tive).* The trgjectory of world population growth
will level out — probably before the end of the pre-
sent century. Moreover, | think that at some stage
there is a strong likelihood of global population
decline — athough population reductions will
probably occur sooner in some world regions than
in others. | now sketch two different rationales for
why the world's population will probably be less
than 9.0 billion in 2300, and then combine them in
athird specul ation about the future.

The first and most important rationale concerns
fertility — and it leads me to see qualified merit in
something tending in the direction of the United
Nations' low scenario over the very long run (see
figure). Of course, in recent decades the dominant
trend in fertility everywhere has been downwards.
And in all scenarios of these very long run United
Nations projections fertility declines significantly
between 2000-2005 and the middle of the present
century (with varying degrees of (modest) recov-
ery setting in during the second half of the cen-
tury). Thus in the medium scenario the average
level of total fertility per woman for the world asa
whole falls from 2.69 births per woman in 2000-
2005 to 2.02 births per woman in 2045-2050.
Nowadays it is almost commonplace to observe
that a majority of humanity already lives in coun-
tries with levels of fertility that are approaching,
are around, or are below replacement. For exam-
ple, for 2000-05 the United Nations Population
Division puts average levels of fertility at 1.38
births in Europe (population in 2000 of 728 mil-
lion), 1.78 births in Eastern Asia (population
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1,481 million), 2.05 births in Northern America
(population 316 million), and 1.75 births in Aus-
tralia/New Zealand (population 23 million). Com-
bined, these populations— al with a Total Fertility
below the conventional rough and ready replace-
ment figure of 2.1 children per woman- com-
prised 42 per cent of humanity in the year 2000.

The United Nations' medium scenario envisages
that Total Fertility in the world's more developed
regions will rise from an average level of 1.56
births per woman during 2000-2005 to 1.85 births
per woman during 2045-2050 — before eventualy
settling at 2.06 births per woman for the remain-
ing 250 years of the projection. Key issues, how-
ever, are whether there will be such a recovery in
fertility and, still more, the extent to which recent
European and East Asian fertility experience may
actually presage the future behavior of an increas-
ing fraction of people living elsewhere in the
world. In this context it is remarkable that in the
table which summarizes future fertility trends in
the United Nations' medium scenario (see United
Nations, 2003, table A.16) none of the 21 world
regions experiences an average level of Total Fer-
tility below 1.85 births per woman during 2045-
2050 or any subsequent time period — this despite
the fact that both Europe and Eastern Asia already
have levels that are below 1.85 children per
woman (well below in the case of Europe).

In my view, and for reasons elaborated else-
where (Dyson, 2001 and 2002), national levels of
fertility that are well below replacement may be-
come common in the decades, even centuries
which stretch ahead. The argument, in essence, is
that fertility decline so liberates women from the
domestic domain that in many ways the lives
women lead become increasingly like those lived
by men. And men don’'t have children, and they
spend little time in childcare activities if ther
partners do. Consequently marriage, in the sense
of alife-long commitment for the having and rear-
ing of children, becomes increasingly unattractive
— especialy for women, who can lead lives that
are quite independent of those of men. These de-
velopments are not only happening in places like
Europe and Japan; spurred by declining fertility
they are unfolding in many other regions of the
world too — and usually far quicker than anyone
expects. Thus in much of southern India levels of

total fertility per woman are already either around
or below 2.1 births per woman (Dyson, 2004). In
countries like South Korea, Thailand and Malay-
sia, women are ‘staying away from marriage in
droves' (Jones, 1997, p. 74). A telling retort by an
Indonesian woman reflects the huge increase in
lifetime independence, and the likely implications
for future levels of fertility: ‘Why would | want to
marry a child, in order to have a child? (Hull,
2002, p. 8). To some extent what we have here
may be a sdlf-sustaining process — in which over
the long run fertility decline radically changes the
lives of women and leads them to have still fewer
numbers of children.

Of course, fertility will never fall to zero. And at
some stage levels of fertility probably will be re-
vived somewhat — despite such (welcome)
changes in the circumstances of women in human
society. But this will require the instigation of
economic and social policies by governments —
e.g. relating to taxation, maternity leave from em-
ployment, and the provision of nursery school
education — on a scale that has rarely been enter-
tained anywhere hitherto. More importantly, how-
ever, it will also require a fundamental renegotia-
tion of gender roles. If the lives of women have
become — and are increasingly becoming — more
like those lived by men, in many societiestherais-
ing of fertility in the future will require that the
lives men lead must become increasingly like
those lived by women (or, at least, women of the
past). In short, the goa of raising fertility will re-
quire that future reductions in gender differentia-
tion are less one-sided than they generally have
been during recent decades.

The relevance of these arguments to the United
Nations projections for the very long run is that a
population trajectory somewhere between the me-
dium and the low scenarios may well apply (see
figure). However | agree with the Population Di-
vision that at some stage pressures will arise for
some degree of fertility recovery — at least from
very low levels. That is, some degree of circum-
scribed homeostatic feedback may well come into

play.

The most important ultimate source for such a
feedback response may not lie in the narrowly
economic ‘problem’ of ‘supporting’ a relatively
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large population of elderly people. Thus, when the
United Nations raises the prospect of a future in
which most old people might depend either di-
rectly or indirectly on younger generations for
support (United Nations, 2003, pp. 18-19), it
misses the point that in most societies most eld-
erly people take care of themselves — and help
their offspring — for most of their adult lives. In-
stead, the main source of a feedback response may
lie in more fundamenta ‘social replacement’
problems arising from (potentially rapid) popula-
tion decline. Some of the feedback effects may be
informed by the conscious decisions of national
governments (which will also be even more con-
cerned with regulating migration), but others will
probably emerge from more subtle rationales that
arise from within general populations themselves.
That said, there is little reason to believe that any
such recovery in fertility will necessarily stop — as
opposed to slow — population decline. We know
from history that feedback mechanisms often op-
erate in ways that are bounded i.e. within overall
contexts that are changing nevertheless.®

The second rationale for why there will proba-
bly be fewer than 9.0 billion people alive in the
year 2300 relates to mortality. No person or or-
ganization likes to contemplate disaster. And, un-
surprisingly, these United Nations population pro-
jections envisage that in virtualy al world
regions life expectancy will be appreciably higher
in 2045-50 than in 1995-2000. Thus looking
across the aforementioned 21 world regions, only
one — Southern Africa — is projected to have a
lower average level of life expectancy in the later
period, and then only in the case of females.
Overall the United Nations' assumptions relating
to mortality envisage that female life expectancy
in the more developed regions as a whole will in-
crease from 79 to 85 years between 1995-2000
and 2045-50, with a corresponding increase for
the less devel oped regions of from 64 to 75 years.
The corresponding figures for males are 71 and 79
years, and 61 and 71 years. These average figures
seem as reasonable as any to me.

However, if we are looking at the next three
hundred years, then it seems likely that major
mortality crises, killing significant fractions of
some populations, will occur. Leaving aside the
possibility of some self-inflicted disaster (e.g. a

nuclear war, or aterrorist attack using chemical or
biological weapons), perhaps the main threats
here are the emergence of some new and deadly
infection — of which both HIV/AIDS and SARS
are possible recent portents — or, more impor-
tantly, some major climate change which could
have either natural or anthropogenic causes (for
present purposes, it matters little which).

Apropos climate change, we know that rela-
tively small changes have contributed to the oc-
currence of famines in the past — for example, the
major famines of the late 1890s which killed sev-
era million people around the world (Davis,
2001). Of course, we like to think that really dev-
astating famines are things of the past. But an
abrupt and major change in the globa climate
would surely sweep any complacency aside® In
this context the recent significant reduction in
seawater salinity measured in the North Atlantic,
caused by increased melt water from the
Greenland ice sheet and raised discharges from
the Siberian rivers, is very noteworthy. It could
threaten the major ocean current known as the
‘Atlantic Conveyer’, and it has been mooted by
scientists at the Woods Hole Oceanographic Insti-
tute that there may be a fifty per cent chance of
this ocean current being ‘ switched off’ during the
next one hundred years (Palmer, 2003; Calvin,
1998). Were this to occur, it would produce more
than just a ‘big freeze' in Western Europe; almost
certainly, it would cause a sudden change in the
world's climate — one to which very populous,
poor countries like Ethiopia, Somalia and
Mali (with 2050 populations of 170.9, 39.7 and
46.0 million respectively, even on the United Na-
tions' medium scenario) would be especially vul-
nerable.

In the twentieth century the world was generally
a place of significant demographic growth. And a
corollary of this was that the numerical effects of
a mgjor mortality crisis were usually soon ‘ made-
up’ i.e. populations recovered in size fairly speed-
ily after a disaster. However, this has not been the
case for most of human history, and thisis not the
future we expect. Beyond about 2075 (and putting
the ‘high’ scenario on one side) the United Na-
tions projections themselves envisage a world of
either zero or negative demographic growth (see
figure). Y et, to reiterate, looking out over a period

United Nations Department of Economic and Social Affairs/Population Division 149

World Population to 2300



as long as three centuries, a major mortality crisis
seems almost inevitable.

CONCLUSION

Therefore my third speculation about the future
is that levels of human fertility will generaly be
below the replacement level and that consequently
there will eventually be population decline. In this
world migration becomes increasingly important
in determining population trends at the national
level. In addition, some populations — perhaps
even humanity as a whole — may experience
downward ‘steps in population size, in which
reductions due to crises are either not made up, or
are made up only slowly. Thus, because of a com-
bination of below replacement fertility and occa-
sional crises, the world's population will probably
be less than 9 billion in 2300.

Despite my various reservations outlined above,
the production by the United Nations Population
Division of these very long run population projec-
tions strikes me as worthwhile. The matter of
where humanity is going deserves greater atten-
tion than it usually receives. No doubt, these very
long run projections will be refined in later at-
tempts. The exercise provokes thought and debate,
and serves as a useful backcloth for discussion.
Even so, it should not be taken too serioudy — a
gualification that applies very much more to the
contents of the present essay.
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NOTES

! Halley made contributions to the study of both mortality and
nuptiality. He did not see the comet that carries his name, predicting
its reappearance for around 1758.

2 The high scenario puts the country’s Total Fertility in 2045-50 as
high as 3.05 births per woman, which | think is unlikely.

® The argument being that, at least over the longer run, out-
migrants will transmit back new ideas about family and sexual be-
havior — and hence speed-up the pace of fertility decline. On this
argument out-migration will not serve asa ‘valve' that will operate to
slow thefertility response.

4 A recent paper by Warren Robinson takes a different view: ‘[i]f
history is any guide, future technological growth should lead to fu-
ture population growth as the global production function shifts up-
wards yet again ... [t]he ultimate population of the Earth may well be
many times the present stabilization goal of 8 to 10 hillion — 20 or 30
billion perhaps ..." (see Robinson, 2003, pp. 34 and 36).

® For example, in England between the middle of the sixteenth
century and the end of the eighteenth, the so-called ‘nuptiaity valve
operated to check periods of relatively rapid population growth (see
Wrigley (1988)). In brief, during periods of growth levels of living
declined, marriages were delayed, and therefore with a lag the birth
rate was reduced, helping to restore a measure of ‘ quasi-equilibrium’.
However, overall the population could grow at 0.5 percent per year
without reducing average levels of living.

® It should be noted that the tendency of ignoring the possibility of
disaster characterizes exercises other than texts which accompany
population projections. Thus the publication Population, Environ-
ment and Development - World Population Monitoring Report 2001
(United Nations 2001) contains only a brief treatment of carbon
emissions and climate change, and virtually no discussion of the
possibility of sudden alterationsin climate.
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VIII. REFLECTIONSON THE NEXT FEW CENTURIES*
Francois Héran**

In presenting a set of scenarios for population
changes over the next 300 years, the United
Nations Population Division has taken a
courageous step, for which it should be
commended. Compared with previous projections,
the study breaks new ground by working at the
national, rather than the regiona level. Most
significantly, however, it makes three major
parameter adjustments. the time horizon is
extended from 2150 to 2300; life expectancy at
birth is no longer limited at 85 years, exceeding
100 years in severa countries; and it is assumed
that fertility will remain below replacement level
for admost 100 years before rising back to
replacement.

According to this model, mankind plunges into
the future like a diver, holding his breath for a
long time before rising back to the surface. And
yet, the story concludes with the same happy
ending one has come to expect of United Nations
demographers: our sights remain firmly set on the
return to demographic equilibrium, as defined by
the gtrict replacement of generations. Despite the
concessions made to the “second demographic
transition”, the projections are till guided by the
origina demographic transition theory. Anyone
wishing to interpret the work of the United
Nations Population Division for the general public
(and researchers at a national ingtitute such as the
Institut national d’éudes démographiques, INED)
needs to make two points clear: firgt, that these are
targeted projections, and second, explain the
choice of the centra target or medium scenario.
Put more precisdly, far from being the result of the
projection, as the layperson might expect, the
destination is determined in advance. One might
conclude from this that the predictive power of
the projection is, by definition, zero. It soon

" The original French version of this essay may be accessed on the
World Wide Web site of the Population Division at
www.unpopulation.org.

“Institut National o Etudes Démographiques, Paris, France.

becomes clear, however, that the projection has
considerable practical application and, moreover,
that it is the only realistic choice—provided that
one does not see it as the product of a natural state
of things, but as a viable and liveable redlity,
rooted in the wider social and political context.

In order to discuss these points in more detail, |
shall examine the various criticisms made of the
United Nations projections. Some of those
criticisms relate to the long-term projections to the
time horizon of 2150, while others relate more
specifically to the extended time horizon of 2300.

The pro-natalist school’s criticisms of the
United Nations projections are not new. The
advocates of this school believe that the theory of
the inexorable return to equilibrium can never be
justified (Dupéaquier 1999). They object to the
notion of “demographic transition”, because the
premise of a spontaneous return to equilibrium
would have the effect—perhaps even the goal—of
deterring action by the public and by political
decision-makers. They prefer the theory of
“demographic revolution”, which was described,
and deplored, by Alfred Landry as far back as
1934. According to this theory, the rise of
individualism and the increase in the cost of
children will inevitably plunge wealthy societies
below replacement level, resulting in depop-
ulation. It is for refusing to face up to this
“catastrophe foretold” that the United Nations
demographers, too wary of Malthusian ideology,
are criticized.

Another viewpoint, based on detailed analyses
of the United Nations projections, has been put
forward by Jacques Vallin and Graziella Caselli—
co-authors, with Guillaume Wunsch, of the major
eight-volume population treatise currently being
published by INED (Valin and Caselli, 2004).
They begin by praising the Population Division
for having succeeded, since 1958, in correctly
forecasting the 2000 world population figure of 6
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billion, with a tighter and tighter range at each
new projection. They cite severa reasons for this
remarkable success. the targeted projection
method is better than mathematical extrapolation
for setting a flexible range of scenarios whose
varying degrees of plausibility may be evaluated
at alater date; the components method minimizes
errors by imposing measurable constraints; the
projections made since 1958, using a time horizon
of 2000, were short range; and, most importantly,
it was possible to predict population changes for
developing countries with reasonable accuracy by
setting it within the demographic transition model.

With respect to developed countries, however,
Vallin and Casdli note that the 11 projections
published by the United Nations between 1958
and 1993 were wide of the mark: the total finally
reached in 2000 (below 1.2 billion) was ultimately
outside the ranges assumed under the low variant.
Subsequently, in order to achieve an accurate
determination of the effective evolution of
developed countries, the initial assumptions had to
be revised sharply downwards. If European
population changes have defied projections for so
long, it is because, as we now know, the sustained
decline in European fertility below the
replacement level invalidated the revered
demographic transition model. It was this
phenomenon that inspired the idea of the “second
transition” of fertility, expounded by Van de Kaa
and Lesthaeghe.

However, the United Nations was fortunate;
Europe's population was not large enough for the
overestimate to have an impact on the overall
accuracy of the global projections. And vyet,
according to Vallin and Caselli, thiswill not be the
case in the future. When the demographic
transition has exhausted most of its effects (only
sub-Saharan Africais still at the beginning of the
process), the uncertainty about the future will no
longer be confined to developed countries.
Instead, it will spread to the entire planet,
especidly if the projection assumes a longer time
horizon. Instead of a return to equilibrium, we
may discover completely new paths, full of
unpredictable twists and turns. Who can tell, for
example, whether or not India and China will
settle permanently below the replacement level ?

Added to this are other uncertainty factors
which limit the predictive power of the
projections. Just as events have sent us crashing
through the fertility floor, they may also smash
through the ceiling of life expectancy. How far
will life expectancy rise? Without a theory for
accurately defining the future evolution of
fertility, we also lack an equivalent theory for
mortality. The convergence-stabilization principle
supposes that fertility will be maintained at
around 2.1 children per woman, and that life
expectancy will stabilize, at some undetermined
level. If life expectancy continues to increase at
the rate seen in recent decades, defying even the
most optimistic projections (with the striking
exception of countries affected by AIDS), it will
tend to destabilize growth by raising population
pyramids even further.

As for international migration, its flows and
direction remain great unknowns, because it is
such a volatile phenomenon. Over the last three
centuries, the nature of migratory flows has
changed considerably. The great migrations of
people towards the New World—54 million
between 1815 and 1930, according to Dudley
Baines—are unparalleled today. These flows have
also seen spectacular inversions (southern Europe
became a net receiver of manpower, after long
being a net supplier).

In three centuries, anything can happen in the
area of migration, including (as incongruous as it
may appear today) major migratory movements
from North to South, the reverse of current flows,
linked to new forms of development cooperation.
If the South develops around a few countries or a
few major population areas, it may well polarize
an immigration originating from the North,
bringing transfers of technology and training. This
assumption is consstent with the fact that
migration continues to be controlled by countries
in a dominant position, regardless of the direction
of the flow. As Vdlin has pointed out, Europe
shipped off its excess population overseas in past
centuries, and had no qualms about using all the
coercive force it could muster. Once its transition
was complete, it tapped the excess manpower of
the Third World, and then barely managed to slam
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the doors shut again before the crisis came. Isit so
absurd to imagine that developed countries, while
retaining their power to control migratory flows,
will conclude that their interests would be best
served by a policy of development cooperation
that will lead to increased migration exchange
with developing countries?*

Vallin and Caselli do not enter into this sort of
speculation—that is our concern. However, their
conclusion is clear: the future of the three
components of population change—fertility,
mortality, migration—is more uncertain than ever.
We no longer know which theory to adhere to in
order to predict how they may develop. Extended
over three centuries, these uncertainties preclude
us from according the projections any predictive
or “predictionist” value.

Should we not therefore opt for the technique of
probability-based projections, as proposed by
demographers such as Wolfgang Lutz or Nico
Keilman? The problem is that it becomes
impossible, over a time horizon of 300 years, to
make sense of the leap of faith that must be
attached to each projection. There seems little
advantage to knowing that there is a 95 per cent
chance that within 300 years the world population
will range from 2.5 to 36 billion (the range
predicted by the United Nations for 2300). Would
it not make more sense to acknowledge that when
it comes to such along period, we simply have no
idea?

At the meeting of experts convened by the
Population Division on 30 June 2003, Laurent
Toulemon, INED demographer and formerly
responsible for updating the population project-
ions of the Institut national de datistique
following the 1999 census, voiced his doubts
about the value of extending the projections
already published for 2150 out to 2300. He noted
that the added value of 150 more years was
diminished because the major changes occur in
the previous century: according to the medium
scenario, the population of developed and
developing countries will have already reached
the 2300 figures by 2100. This is aso true, in
relative terms, of the other scenarios. In the case
of the high and low-fertility scenarios, for

example, the exponential divergences already start
to occur during the period 2000-2150, and widen
further during the period 2150-2300.

The doubts about the value of the projections
increase when we consider the upheavals and
catastrophes of the twentieth century. Will we, in
the future, be able to prevent conflict, war and
genocide, with al their direct and indirect
consequences (premature deaths, deferred child-
bearing, displaced populations)? Will urban
densification and increased trade between
continents not encourage new globa epidemics,
like AIDS or Spanish flu? And what of
technological catastrophes (nuclear accidents, for
example), environmental catastrophes (such as the
heat-wave of August 2003 in France) or cosmic
catastrophes (asteroid falling to Earth)? Dramatic
events such as these are unpredictable over the
short and medium term, and are more so over the
long term. It might be argued that they invalidate
from the outset the assumption of a stahilization
of behaviour over hundreds of years.

How much value should we attach to these
criticisms and doubts?

To begin with, we must clear up one error. To
align the medium scenario of the projections with
the replacement level has no intrinsic normative
value. It is first and foremost a reference model,
which alows us to measure the discrepancies
between it—the model—and reality. Moreover,
the model is essentiad to the theory of
“demographic revolution” itself. When, in the
1930s, Adolphe Landry proposed to combat
depopulation, he advocated the goa of an
“optimum population level” which could restore
the replacement of generations. There is nothing
to indicate that the catastrophe scenario of the
“demographic revolution” or its recent adaptations
would provide a more effective forecasting
framework than the classic transition model. It
would be paradoxical to laud its capacity to
predict Europe's current declining fertility rate,
since it failed to predict the baby boom of 1940-
1960 (which was, after al, much closer in time).

It is not because the medium scenario of a
targeted projection is predetermined by the
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forecaster that it would be a “foregone
conclusion”. Far from presupposing the status
guo, the maintenance of the medium scenario
assumes major changes in behaviour associated
with a solid collective capacity for action and
reaction. The Population Division has indeed
assumed the maintenance of the status quo, but in
order to do so it has created another scenario,
which consists of maintaining current fertility
rates for three centuries. This constant-fertility
scenario, which was prepared for illugtrative
purposes, is quite dramatic. It produces an
exponential shift in the fertility rate which
demonstrates, by contradiction, that it is
impossible to impose a permanent freeze on the
behaviour differences that currently separate the
regions of the world. There is nothing new in this
revelation: it is a fundamental truth that growth
becomes exponentiad if the underlying rate is
assumed to remain constant over a long period of
time. But it is worthwhile illustrating this with a
concrete example. Under the constant-fertility
scenario, the population of mainland France
would be scarcely 21 million in 2300, while its
overseas departments and territories (Martinique,
Guadeloupe, French Guyana, Réunion, New
Caledonia and Mayotte) would have a grand total
of 234 million! The numerical relationship
between mainland France and its overseas
departments and territories would quite simply be
inverted. In more genera terms, if the level of
fertility were to remain fixed for 300 years, the
countries that currently lie below the replacement
level would see their populations reduced to one
eighth of their current size, while those lying
above the replacement level, even if only by one
quarter of a child, would see their population
increase exponentially, with dramatic results.

At the continental level, the discrepancies soar
towards infinity if current fertility rates remain
unchanged for 300 years. Africa would have a
population of 115 trillion and account for 86 per
cent of the world population, instead of 13 per
cent today. Europe or Northern America, on the
other hand, would be close to extinction: 90
million inhabitants instead of 730, or aimost zero
per cent of the world population. The moment we
freeze the present, it becomes unreal and
untenable, because each new historic climate
imposes highly unequal and extremely rapid rates

of change which, we have every reason to
suppose, will not continue over time. What
separates countries and continents a a given
moment are chronological discrepancies in paths
and rates of progress, not irreducible differences
in nature, as we sometimes imagine.

But here is perhaps the most important point:
the high fertility scenario envisaged by the United
Nations demographers is no longer realistic, even
though it merely adds a few decimal points of
children to the fertility level of the medium
scenario. It would give mainland France a total
population of 248 million by 2300, with a fertility
rate of between 2.15 and 2.35 children per
woman, depending on the period. This is scarcely
one half of a child more than the current level of
1.9. It is awell-known fact that a dight shift in a
growth factor can lead to an exponential increase.
The low-fertility scenario is aso improbable. In
the case of France, it would assume a stagnation
of fertility for nearly a century, at around 1.35
children. This would produce a population loss of
amost two thirds, which no government could
accept. (Please forgive the constant references to
France; experts in any other country would
certainly react in asimilar fashion.)

Thus, in this context, the dightest shift can
produce quite dramatic results. Even if the high
and low fertility scenarios diverge from the
medium scenario by just a fraction of a child,
either way, they will ultimately, over the decades,
produce increasingly unrealistic discrepancies,
which end up making the medium scenario the
only viable projection. The scenario of the return
to equilibrium is not realistic per se; it is redistic
only in comparison with the alternative scenarios.

Does this mean that mankind is destined,
assuming that no catastrophe occurs, to follow a
predetermined path? The United Nations Popu-
lation Division is redlly asking us to assume a
kind of demographic determinism over the long
term, except that it is a determinism that remains
undetermined. We know for sure that mankind
cannot alow itself to tolerate sustained growth
surpluses or deficits, for fear of destabilization.
And yet, it would be hard to say what detours and
changes of pace will be required to avoid those
surpluses and deficits, since mankind is comprised

154 United Nations Department of Economic and Social Affairs/Population Division

World Population to 2300



of many different countries. If one were to seek an
appropriate image to describe the progress of
populations, it would not so much be that of the
cyclist or driver who maintains his trajectory only
by correcting the steering. Rather, it would be that
of the rollercoaster car that is attached to the track
by a mabile bar to increase the thrill of the ride.
The car may shift around its trgjectory, and slow
down or speed up in response to turbulence.
Sometimes it may even seem to move backwards
as it counteracts the swinging effect, but it will
always be pulled back to the central axis, just the
same, and somehow continue its trgjectory in the
right direction, without coming off the track. It is
a model of viability, with al its various
constraints, but of a viability that is turbulent, if
not frankly chaatic.

Need we recal that the United Nations
projections do not lend themselves at dl to
normative interpretation? A disciple of Malthus
may be concerned to see certain fertility rates
soaring up to the skies, while a pro-natalist
demographer will be horrified to see other ratesin
steep decline. However, whether they like it or
not, neither can do without the regulating idea of a
balance to be maintained among the regions of the
world and within each society. The pro-growth
approach itself, in its concern to compensate for
ageing, will find it hard to advocate a fertility
level that permanently exceeds the replacement
level. It is not enough merely to quote the formula
of Alfred Sauvy, “grow or grow old”, because we
must still acknowledge the fact that eternaly
extended growth is quite untenable, even if it
remains moderate. The man of good sense, who is
neither pro-growth nor Malthusian, but smply a
redist, will rigorously evaluate the unredlistic
long-term consequences of the high or low
variants of the demographic projections. If
mankind is able to react in time to these shifts in
search of a viable long-term solution (and, over a
period of 300 years, mankind will have plenty of
opportunities to react), it will stand every chance
of ensuring that the world's population remains in
close range to the medium scenario of the
projections. Initially proposed as a simple
illustrative example, the notion of the tendential
equilibrium asserts its legitimacy in the long run
by eliminating the other scenarios, thus gaining in

value and ultimately establishing itself as the only
reasonabl e reference goal .

What, then, redly is the “predictive power” of
the long-term projections of the United Nations,
compared with that of projections by research
economists or other international institutions? The
conclusion reached by Valin and Casdli is
frankly positive: “All in al, this comparison tends
to strengthen our belief in the idea that, until
otherwise proven, the United Nations projections
offer the most complete and solid framework for
speculations about the future of the world's
population” (Vallin and Casdlli, 2004, p. 385).
They go on to say that the projections “are based
on a rather subtle mix of reasoning, pragmatism,
intuition and guesswork”. We might be tempted to
use this judgement against the very long-term
projections published by these two authors in
1996 and, more recently, in Volume 5 of their
population treatise. For they were quite content to
offer a range of scenarios—part demography; part
fiction—for the world's population during the
years 2150 to 2300: rapid transition to the single
child; splitting of the modal fertility age, at around
25 and 55; delaying menopause until after age 55;
increasing life expectancy to 150 years (even 180
or 240 in extreme instances, depending on
whether  the survivorship curve remains
rectangular); and, lastly, adramatic increase in the
proportion of male births. The instructional value
of these scenarios is undeniable (if we note, for
example, that a single-child regime would cut the
world’'s population to less than 200 million by
2250, or that a rapid transition to late maternity
could lead to fluctuations in the fertility rate
which would still not be cancelled out after 300
years).

And vyet, it is hard to give the same degree of
credit to each scenario. A rapid increase in life
expectancy, which would raise the population
pyramids, seems within reach, since it responds to
an old and powerful demand for longevity.? On
the other hand, there seems to be no compelling
reason to have a fertility age centred on the age of
55, unless we want to give a minority of women
the opportunity to catch up latein life. Rather than
working on delaying menopause, it would be
better to focus the efforts of science on improving
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reproductive hedth in the 10 years preceding
menopause, in order to reduce the risks to
women’'s fertility and fecundity (risks that
increase with age). As for negative selection of
girls at birth, it has no chance of developing over
the next 300 years if we make a serious effort to
ensure equal human rights between men and
women. Demographers have arole to play here. If
they perform their early-warning function by
informing Governments and public opinion about
the negative consequences of such selection, they
will make it easier for policy makers to react, and
we may say that the worst-case scenarios will
function as prophecies that will never be realized.

Lastly, a word about the assumption that the
single-child regime will spread across the whole
planet. This is problematical, to say the least,
judging by the resistance encountered in the
largest countries. But what of Europe? Northern
Spain and Italy are often cited as examples of
regions where the single child is already a redlity.
It is true that the fertility rate of the city of
Barcdona has stabilized at 1.1 children per
woman, but can what is true of an urban
environment that is constantly renewed by
migration also be applied at the global level and
be sustainable for hundreds of years? Could we
imagine, to take another example, the continuation
of the socio-economic trauma suffered by the
former Soviet republics in the 1990s, as if theiron
curtain were never to open fully and as if systems
for state protection were permanently being
dismantled?

Overdll, it is hard to agree with Valin and
Caselli when they maintain, with a hint of
provocation, that their worst-case scenarios are
just as probable as the scenario of stabilization at
the exact level of the replacement of generations.
Southern and central Europe no doubt show how
the population dynamics of a society, whether in
terms of fertility or health, depends on a
successful balance (even if it must take very
diverse forms) between the exercise of persona
responsibility (empowerment of women, personal
preventive behaviour) and sustainable effective
and far inditutional support. Idealy, the
achievement of this balance would be a magjor
factor of population forecasts. Automatic
calculators alow us to give our imaginations free

rein, of course, but they tell us nothing about the
capacities for analysis and reaction that may be
employed by a properly informed and governed
society to identify and counteract a major
population  shift. The United Nations
demographers have implicitly adopted an entirely
different education tool: instead of presenting the
worst-case scenario, their own reference scenarios
appea to the intelligence of nations.

The return to equilibrium is an admissible and
legitimate idea if we make it quite clear that it has
nothing to do with some natural mechanism that
maintains a constant equilibrium. It is not a
stabilizing force inherent in the biological nature
of the species, but the socialy constructed
capacity of societies to evaluate the sum effect of
individual behaviours and react accordingly. The
idea of afinal return to equilibrium has the value
of a regulating idea, in the Kantian sense of the
term: it is an issue that we must ourselves raisg, if
we wish to have solid reasons to act.

There remains one significant unknown:
how and when will the world population recover
equilibrium? We might wonder about how the
United Nations demographers deal with the
extension of the time horizon from 2150 to 2300.
They essentialy insert an interim period of amost
a century (95 years), during which most countries
are adrift in the purgatory of the “second
demographic transition” before regaining the
equilibrium level. Why would this plunge below
the replacement level last the same amount of
time in al countries? Because they are able to
imitate existing model s disseminated widely in the
media and adopt technologies that are
disseminated more and more widely (despite
difficulties of all sorts), developing countries
have, in the space of a few decades, adopted
behaviours that developed countries have in some
cases taken centuries to implement. It is
reasonable to believe that they will continue to
evolve faster than developed countries and will
not have to wait 100 years to reach the point of
equilibrium envisaged by the United Nations.
How fast innovations are disseminated is certainly
difficult to predict, because the process is so
heterogeneous and contradictory. Today, in West
Africa, you might see cyber-cafés along the side
of the road even though, at a distance of five miles
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from the road, there are villages still lacking
electricity. The same heterogeneity can be seen in
customs:; for example, polygamy may exist side-
by-side with very western forms of urban life.
These are more reasons to believe that the rate of
change must be heterogeneous.

What, then, shall we say of the catastrophes and
the upheavals that were so abundant in the last
century? Should we factor into long-term
popul ation forecasts the harm caused by the folly
of mankind and the wrath of nature? And yet, one
cannot foresee a catastrophe without being among
those who conspire to cause it! The extent to
which catastrophes are foreseeable is in itself
variable. Nobody predicted the outbreak of the
First World War or imagined that it would be so
long and devastating. The Second World War was
expected, however, and largely pre-announced. It
was its consequences that defied the projections.
The demographers did not see the baby boom
coming, nor did they imagine that it would last
such a long time. Nor did they foresee how the
baby boom would end, or the extent of the
“second demographic transition” in Europe. Even
less did they imagine declines in fertility as rapid
as those that occurred in Latin America and the
Caribbean, Asia or Northern Africa. The outbreak
of the major epidemics was just as unforeseeable.
It may seem fanciful, then, to imagine that better
governed human societies will prove increasingly
better able to provide for dramatic events, or at
least attenuate their effects, through increasingly
solid institutional mechanisms. However, it is the
only path that offers room for progress. While it
may be madness to count on the wisdom of
mankind, we could wisely hope that people would
use their power of reason.

L et us consider the example of Condorcet in this
context. How can we fail to feel sadness in
reading the wish he expressed 200 years ago to
see the end of dl wars, a a time when
revolutionary France was a war with its
neighbours and with itself? Aware that projects for
perpetua peace conceived by certain philosophers
had no chance of succeeding, Condorcet believed
that the source of hatred among nations would dry
up with the gradual erosion of economic
inequalities between them, that peoples who had

committed massacres would be so permanently
chastened by their disgrace that they would not do
so again, and that the “brotherhood of nations’
might be seded through “perpetual confed-
erations’ and “well-constructed” institutions. It
was all premature, no doubt, and yet it was nobly
conceived. Just as the second half of the twentieth
century at least began to learn the lessons of the
first half, we might believe that the twenty-first
century will learn the lessons of the twentieth
even more effectively. The United Nations, for
which Condorcet had foreseen the necessity, exists
and acts. In historical terms, it is a young
organization, and therefore full of promise. More
than ever, it will retain itsraison d' étre, aswill the
increasing number of peace-oriented intercon-
tinental organizations. Despite various reversals
and upheavals, history istending to advancein the
direction indicated by Condorcet—that is to say,
towards more effective anticipation of crises and a
greater capacity to react. One might even go as far
as to state that this will be a powerful factor in
reducing uncertainty about population changes
over the next few hundred years.

We prefer to leave nothing to providence or
chance: we want to believe that we shall have a
say in our future. This leaves the choice between
two educational approaches: either the apocalyptic
prophesy of Cassandra or Jeremiah (“we are
heading towards disaster, repent!”); or faith in the
spread of knowledge, following the lead of Bacon
and Condorcet (“guided by science, we can act
with  full knowledge of the facts’). |If
demographers have good reasons to believe that
equilibrium is the only viable long-term solution
for the development of world population, that
does not mean that the achievement of this goal is
written into the nature of things or guaranteed by
some spontaneous and mysterious power of
correction. It will depend upon the capacities for
action and reaction developed by societies and
their rulers. We sometimes think that the
regulating idea of demographic equilibrium will
tend to deter people from acting, while
catastrophic thinking will have the opposite effect.
As a good political strategy, however, good
governance must aim to produce emancipated
citizens. The worst is not certain. Nor is the happy
ending. Let us not be content merdly to postulate
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it or to await its coming as a natural consegquence
of population dynamics. We need to work to
produce it and, in that sense, the long-term
scenarios of the United Nations offer a powerful
tool for reflection.

NOTES

! During the mestings of experts convened by the Population
Division, it was proposed that the volume of international migration
be estimated by considering that it would be proportionate to the
populations of the countries involved and the inverse of the distance
between them. This is a gravitational model first proposed back in
1885 by Ravenstein. Its main use is to fix the maximum range of
migratory flows allowed by the size of the populations concerned.
Beyond this role of arithmetical safeguard, however, we know that
such models have no predictive power. If migration mechanically
obeyed the laws of gravity (from “high-pressure” demographics
towards “low pressure’ demographics, or from poor regions towards
wealthy regions), the vast mgjority of developing countries would

have migrated long ago, and Mexican migration to the United States
of America, to take just one example, would be far greater than it is.
In fact, scarcely 3 per cent of the world's population currently live
abroad. Migratory flows cannot be explained solely by demographic
factors. War, conflict and persecution are responsible for most of it.
The deregulated nature of the labour market (far more marked in the
United States of America or southern Europe than in northern
Europe, for example) is a powerful factor in the attraction of illegal
migrants. Then there are the controls exercised at national or
community borders, which are more effective than people think
(requiring migrants to make three attempts to enter instead of one
certainly has the effect of slowing down flows and reducing
numbers).

2 Four centuries ago, Francis Bacon ended his utopia on the city of
the wise with a research project that emphasized the following
objectives: “Prolong life. Give youth back to a certain degree. Delay
the ageing process. Heal those thought to be incurably sick. Ease
pain ...” (The New Atlantis, 1627). One hundred and fifty years later,
and 200 years before our own age, Condorcet stated that mankind
was able to fight effectively against infectious diseases and extend
the human lifespan for an “indefinite” and unknown period (Tableau
historique des progres de I'esprit humain, 1794, 10th and final
period).
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IX. THE FUTURE OF HUMAN LIFE EXPECTANCY
S Jay Ol shansky*

1. Scope of review

The following review is based on an
examination of two documents published by the
United Nations Population Division: a set of long-
range projections made during the summer of
2003 that focused primarily on forecasts of
population growth to the year 2050, but which
included a forecast to 2300 (United Nations,
2003b), and long-range projections of the global
population from 2050 to 2300 made severd
months later (United Nations, 2003c). Both
documents published by the United Nations
contain summaries of the methods, assumptions,
and results of their projections as well as
preliminary views of how the forecasts should be
made. Only in the latter document (United
Nations, 2003c) concrete projection results were
presented. Included among the numerous
assumptions are those involving decisions made
about the future course of fertility, mortality, and
migration. Because my expertise is in the field of
mortality and aging, my review will focus on the
mortality assumptions, the methods used to
forecast mortality, and the conclusons drawn
from such forecasts.

2. Overall assessment of
United Nations (2003b) forecast*

The underlying assumption of the mortdity
projection model is that incremental increases in
life expectancy at birth are expected to diminish
as higher levels of life expectancy are reached,
with alimiting life table value of 92.5 years to the
year 2050. This notion of diminishing returns in
projected levels of life expectancy makes sense
given that it has been demonstrated in the
scientific literature that diminishing returns are
likely to occur in the coming decades in low
mortality populations (Olshansky, Carnes, and

: Professor, School of Public Health, University of lllinois at
Chicago.

Cassel, 1990). The rationale for why this will
occur is straightforward. The modern rise in life
expectancy in the 20th century was initially
caused by rapid declines in death rates among
infants and children, but recent gains have been
fueled by reductions in mortality at middle and
older ages (Olshansky and Ault, 1986; Kannisto et
al., 1994). If another quantum leap in life
expectancy is going to occur, it will have to be a
result of adding decades of life to people who
have already lived for 70 years or more
(Olshansky, Carnes, and Désesquelles, 2001).
Thus, large gains in life expectancy can occur for
low mortality populations in the future only under
one condition — if the future course of mortality
decline is fundamentally different from the past.
This conclusion is a odds with recent forecasts
made by mathematical demographers who suggest
that future increases in life expectancy will
continue throughout the 21st century on the long-
term track they have followed for the past 150
years (Oeppen and Vaupel, 2002). It should be
emphasized that adding decades of life to the
elderly will be a daunting task given that it will
require fundamental changes to the underlying
biology of the species that influences duration of
life (Olshansky et al., 2002). In other words,
adding person-years-of-life back into the life table
isfar easier to accomplish when it involves saving
infants and children from dying of infectious
diseases than it would have to be in the future by
adding a significant number of person-years as a
consequence of saving people over the age of 70.
Along these lines, my colleagues and | anticipate
what we believe is both a realistic and optimistic
scenario in the coming decades — reductions in
death rates at all ages for both males and females
(in low mortality populations) by one-half
(Olshansky, Carnes, and Cassel, 1990; Olshansky,
Carnes, and Désesguelles, 2001; Carnes,
Olshansky, and Grahn, 2003). This projection
scenario would yield life expectancies at birth that
are in the range of what the United Nations has
predicted for most developed nations by the year
2050 — perhaps somewhat lower.
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As such, the country-specific projected levels of
life expectancy for the year 2050 are in large part
quite reasonable in my view for the developed
nations. The highest projected life expectancy at
birth is for Japan at 88.1 years, which is certainly
a reasonable estimate given that their underlying
cause of death schedule cannot yield many more
person-years from reductions in heart disease —
the number one cause of death in most other
developed nations and which is aready at
extremely low levels in Japan. The projected
levels of life expectancy at birth for the year 2050
for most other developed nations, and some
developing nations, is in the 80-88 years range.
These projections are consistent with recent
declines in mortality in these nations and certainly
fall within the realm of biological plausibility
given that such figures are aready observed in
some extremely favored low  mortality
populations.

At the lower end, it is hard to believe that the
developing nations with a projected life
expectancy at birth below 60 years will not
experience dramatic improvements in early age
mortality as a result of more frequent and more
widely distributed immunizations, the
development of new technologies for making
cleen water available, and  anticipated
improvements in overall living standards.
Relatively small advances in public heath will
yield large gains in life expectancy at birth in
these countries in the coming decades, so it is my
view that there will not be a single country in the
year 2050 that has a period life expectancy at birth
(for males and females combined) of less than 70
years. Thus, it is my opinion that the United
Nations has underestimated the projected life
expectancy at birth of most nations where the
anticipated life expectancy at birth is under 70
years.

Although the United Nations made longer-term
forecasts to the year 2300 in this publication, the
focus of discussion was on the projection time
frame extending between 2000 and 2050. Since
the subsequent United Nations document
published later in 2003 focuses exclusively on the
2050 to 2300 time frame, my evaluation of the
methods, assumptions, and conclusions associated

with these longer-term forecasts will appear in the
following sections.

3. Methods of projection
(United Nations, 2003c)

The Lee and Carter (1992) method of modeling
and forecasting mortality was the primary method
used. Specific attention is paid to the anticipated
impact of HIV/AIDS, and the excess mortality
from this single infectious disease was
superimposed on the projected life tables for a
short time following 2050. Details of exactly how
HIV/AIDS diminished with time are not provided.
For extending life tables beyond the age range for
which data currently exist for humans, a method
developed by Coale and Kisker was used
(references and details not provided).

4. Key assumptions

1. By the year 2050, HIV/AIDS is assumed to
be largely controlled and little more than an
endemic disease that responds favorably to
treatment. AIDS is projected to diminish
following 2050, but the rate a which this is
projected to occur is not presented.

2. No limit was set on projected levels of life
expectancy at birth. As such, the life table had to
be closed and assumptions about distributions of
death had to be made for age ranges not currently
experienced by any population.

3. Countries with observed low life expectancies
in  1995-2000 were initidly observed to
experience extremely rapid increases in projected
levels of life expectancy at birth. This was
considered unacceptable, so the rate of increase in
life expectancy at birth was “adjusted.” The nature
of this adjustment is not specified.

4. Therate of increasein life expectancy at birth
is projected to diminish over time. For example,
for females an increase of 8 years is projected to
occur between 2100-2200, but the increase is
expected to be 5 years between 2200-2300.

5. Sex differencesin life expectancy at birth are
projected to decline markedly by 2300.
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6. The relative nation-specific rankings of life
expectancy at birth observed in 2000 are projected
to remain the same during the entire projection
time frame.

5. Overall assessment of
United Nations (2003c) forecast

Before discussing the results of this forecast, it
is appropriate to state clearly why the Lee and
Carter (1992) forecasting methodology is the most
appropriate to use in this instance. The authors of
the United Nations report state clearly that
forecagting mortality is an exceptionaly risky
effort, perhaps much more so than is the case with
fertility and migration, because there are so many
uncertainties and questions involved.

A) Will there be medica breakthroughs that
dramatically extend the duration of life?

B) Will the detection and treatment of disease
improve in the future as it has in the past, and
can we expect the rate of advancement in such
technologies to accelerate?

C) Will it ever become possible to develop
technologies that lead to “engineered negligible
senescence” in humans (i.e,, will it become
possible to slow the rate of aging)?

D) Even if such technologies are developed,
will they be available to enough people to have
a measurable impact on the life expectancy of
entire popul ations?

E) Is it redisticaly possible to eiminate or
dramatically reduce the risk of death from the
top three killer diseases today — heart disease,
cancer, and stroke?

F) Alternatively, will the observed global
obesity pandemic continue to worsen, leading to
significant increases in obesity-related diseases
and disorders among future generations of
middle-aged and older persons?

G) Will there be another global pandemic of
influenza in the coming centuries as there has
been like clockwork every 40 years or so during
the past thousand years?

H) Will death rates from communicable
diseases continue to rise throughout the nations
of the developed and developing world as they
have in recent decades, and can we expect to see
even more disturbing trends in the evolution of
antibiotic resistant microorganisms?

) Will the observed stagnation in life
expectancy at older ages during the past quarter
century in some countries (such as the United
States) continue?

Because of this great complexity and wide range
of possible outcomes with regard to the future
course of mortality, the best approach to take
when making forecasts of life expectancy at birth
is one based on pasimony. The greatest
advantage of the Lee and Carter (1992)
forecasting methodology is parssmony. However,
the strength of this methodology, its simplicity, is
also its greatest weakness, and the weakness is
most evident in this latest long-term forecast of
life expectancy made by the United Nations. The
problem is not with the methodology, but rather
the assumptions that underlie the forecast. As
soon as a decision was made to continue to extend
recently observed historical trends in life
expectancy far into the future, with no cap on life
expectancy at birth, presumptive answers to all of
the questions in the previous paragraph were
provided. The decision was made to assume that
the answer to questions A - E is yes, and the
answer to questions F - | is no. The resulting
projection has led to what | view as an
overestimate of the future course of human life
expectancy over the long-term.

There are severa reasons why | believe the
long-range  United Nations  projections
overestimate the future of human life expectancy.
First, if the trend in life expectancy observed
throughout the past 150 yearsisto continuein this
century let alone the subsequent two centuries,
two conditions are required. The underlying cause
of the future rise in life expectancy will have to
result from fundamentally different forces than
those that resulted in gains in life expectancy at
birth upon which the forecast is made. Dramatic
gains such as those projected will require
identifying and controlling the underlying biology
of humans that affects duration of life (i.e., aging).
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Although mathematical demographers have
invoked the notion of engineered negligible
senescence (ENS) as one plausible reason why
life expectancy in the United States will rise
dramatically in the coming decades, it is important
to recognize that ENS has never been observed in
any mammal, and when it does occur, it is only
among species that reach a fixed size in
adulthood. Since humans do not qualify under
either of these conditions, there is reason to
guestion whether ENS can ever redistically be
achieved (Hayflick, 2004). Even if an intervention
of this sort could be developed, it would have to
be both broadly available and widely used in order
to have a detectable effect on the life table of an
entire population (Olshansky, Carnes and
Hayflick, 2002). If the United Nations does not
believe the technologies that save the lives of
children, such as immunizations and other public
health measures, will be widely available to
today’s developing nations by the year 2050
(which is one of the assumptions of the first set of
projections of the United Nations (2003b)), then
why would it be assumed that anti-aging
interventions will become available globaly
between now and 23007 Which is more plausible
— the global distribution and use of existing public
health interventions that have been proven to
work in reducing early age mortality, or the global
distribution of technologies that do not currently
exigt, and which must solve one of the greatest
puzzles in the biomedical sciences — ageing? If
given the task of developing realistic forecasts of
the future of human life expectancy, my choice
would be the former.

The second problem involves what the data on
health and longevity tell us today. Recent trends
in obesity and communicable diseases have been
changing at an alarming pace throughout the
nations of the developed and developing world
(Olshansky et a., 2004). There is definitive
evidence that obesity has crept down the age
structure in most of today’s developed countries,
and there is reason to believe similar trends will
occur in developing nations if food supplies
increase as aresult of anticipated improvementsin
GDP. Obesity carries with it a broad range of
elevated risks of fatal and non-fatal diseases
expressed throughout the age structure. Although
there is no question that obesity is a public health

problem that can be solved based on knowledge
that exists today, the observed trend in recent
decades suggests that humans are not making use
of this knowledge. Should forecasts of human life
expectancy rely on the reversal of this trend, or
should such trends be taken into account? Since
the Lee and Carter (1992) methodology relies on
trends in life expectancy only — essentially
ignoring the potential future public health impact
of current trends in obesity because their negative
effects are delayed — the presumptive decision of
the United Nations forecast is to assume the
problem of obesity will be solved. The modern
rise of obesity isablind spot in the Lee and Carter
(1992) methodology and the assumptions upon
which the United Nations life expectancy
forecasts are based.

The third problem with long-term forecasts of
life expectancy made by the United Nations
involves observed trends in communicable
diseases. Although the United Nations projections
did take into account the impact of HIV/AIDS, in
the grand scheme of global trends in infectious
disease mortality, this disease is a mere drop in
the bucket. The fact is that most deaths from
communicable diseases are not caused by
HIV/AIDS, but rather, the long list of largely
preventable diseases such as malaria, diphtheria,
tuberculosis, influenza, and many others
(Olshansky et a., 1997). There are aso
particularly disturbing trends associated with the
emergence of antibiotic resistant organisms, the
rise of truly new infectious diseases (e.g., SARS),
an increased ability to spread communicable
diseases more efficiently across the globe, and the
dramatic rise in the absolute number and
percentage of the human population that is
immunocompromised  (caused by  AIDS,
trestments for cancer and heart disease, and
population aging). Also, observed trends in death
rates from infectious diseases are on the rise in
many developed nations (Olshansky et al., 2004),
and thereis a long historical precedent suggesting
a global pandemic of influenza is on the horizon.
Taken together, al of these events associated with
communicable diseases represent a disturbing
trend that, although preventable in theory, suggest
that serious thought should be given to the
likelihood that such causes of death may have a
significant negative impact on the future of human
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longevity. The modern re-emergence of
communicable diseases is a blind spot in the Lee
and Carter (1992) methodology and the
assumptions upon which the United Nations life
expectancy projections are based. Again | would
ask the question — which is more plausible — the
near elimination of amost all communicable
diseases as required under the United Nations
mortality projection scenario, or the continued
threat of a suite of microorganisms that have
extremely short generation times and which have
adapted themselves to their human and animal
hosts and reservoirs over far longer time periods
than the projection time frame for these forecasts?

Finaly, there is the problem of an observed
stagnation in mortality declines and gains in life
expectancy in some developed nations. For
example, in the United States life expectancy for
females at age 65 has remained constant at about
19.0 years for the last quarter century (Olshansky
et a., 2004). Since ancther quantum leap in life
expectancy in low mortality populations requires
large reductions in death rates at older ages
(Olshansky, Carnes, and Désesguelles, 2001), it
would seem that there is reason to be skeptica
about the future course of declining old-age
mortality. More recently observed trends
demonstrating a stagnation in old-age mortality in
some populations are a blind spot in the Lee and
Carter (1992) methodology which is based on
longer-terms trends in life expectancy that do not
detect recent events of interest.

6. Recommendations

1. Alter the composition of the outside research
team advising the United Nations on ther
mortality projection models. As currently
composed, the assumptions of the projection
models are heavily skewed in a direction favoring
what | see as unredlistically high estimates of life
expectancy at birth. Included should be biologists
who are familiar with human aging who can then
comment on the plausibility of anti-aging
interventions;, public heath experts who can
comment on recent trends in public hedth; and
biodemographers who can comment on the

2. There is an entire body of scientific literature
missing from both publications with regard to the
future of human mortality and life expectancy. A
number of researchers, me and my colleagues
among them, suggest that the future of human life
expectancy is likely to be far different from that
presented in both United Nations publications. To
ignore this literature is like pretending such a
debate is not taking place. | would strongly
encourage better scholarship.

3. | believe the best approach to take with
regard to projections of life expectancy is to use
the Lee and Carter (1992) methodology, but apply
adifferent set of assumptions, as outlined bel ow:

a As far as the regular United Nations
projections are concerned (United
Nations, 20033, as referred to in United
Nations, 2003b), no population should
have a projected life expectancy at birth
that is below 70 in the year 2050. It is
difficult to believe that the basic tools of
public health will remain elusive to most
of today’s developing nations for the next
fifty years. | recommend setting 70 as the
target life expectancy for males and
females combined, and either adjust the
Lee and Cater methodology to
accommodate such increases, or perform
a linear interpolation between current
levels and 70 years for each country for
the next 50 years.

b. For the 2002 Revision (United Nations,
2003a), | believe the projections of life
expectancy for al nations where life
expectancy at birth is expected to rise
above 70 years are appropriate. NoO
changes recommended.

c. Inthe United Nations (2003c) publication
presenting the results of the long-range
projections, forecasts of life expectancies
should not be alowed to rise higher than
the highest projected nationa life
expectancy at birth anticipated for the
year 2050 (i.e., Japan). Allow all nations

biological plausibility — of mathematical to have their death rates drift lower in
extrapolation models. accord with the Lee and Carter

methodology until the Japanese 2050
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target life expectancy is reached, and then
assume constant life expectancy for all
subsequent years.

4. Eliminate the assumption that there is no cap
on human life expectancy. This will not only
avoid the problem that arises when assumptions
have to be made about survival into age ranges
into which no human has ever been documented
to survive, but such an assumption is in accord
with the present limiting value of biology on the
duration of life. As they currently stand, the
United Nations (2003c) forecast of life expectancy
at birth is based on the assumption that dramatic
events will take place over the next three hundred
years that influence and dramatically extend the
duration of life. My recommendation is to base
forecasts on what can be observed today, not on
speculation  about the development  of
technologies that may or may not come to pass.
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NOTE

The no-AIDS and constant mortality assumptions were devel oped
for comparison purposes only and therefore neither was intended to
be taken as a serious projection. The focus of this review is on what
the authors of the report describe as the “norma” mortality
projection scenario.
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X. PROJECTING THE UNKNOWABLE: A PROFESSIONAL
EFFORT SURE TO BE MISINTERPRETED
Michael S. Teitelbaum*

The subtitle of this essay summarizes its two
primary points. First, the report by the United
Nations Population Division, World Population in
2300 (United Nations, 2004), represents a serious
and highly professional effort to gaze quantita-
tively into the long-term demographic future of
the world, its regions, and congtituent states. The
Report deploys some of the most sophisticated
tools available today, and its authors present the
findings in a measured and sophisticated way.
Finally, as anticipated by the Technical Working
Group convened in 2003 by the United Nations
Population Division, the challenges posed by this
exercise have indeed proven to be “interesting”
and the results to be “illuminating” (United Na-
tions, 2003, p. 9).

Having said that, it must be noted that the core
goals of the effort might be described as located
somewhere on a continuum between the Implau-
sible and the Impossible. The truth is that none of
us has the ability to see very far into the future,
with the meaning of “far” depending greatly upon
the subject matter being addressed. For example,
forward assessments of geological patterns such
as the movement of tectonic plates or mountain
erosion due to wind may safely go out tens or
hundreds of years, while for comparably sophisti-
cated forward assessments of local weather pat-
terns a 10-day timescale is considered extreme.
With respect to human phenomena, plausible pro-
jections about biologica evolution may be
stretched out over more years and decades than
comparable projections about interest rates or
electoral popularity.

Among human social, economic and political
trends, projections of demographic change do of-
fer some of the longest-term foresight available.
This is not because demographers are more pre-
scient than economists or political pundits, nor

" Alfred P. Sloan Foundation, New York, NY.

that the tools of demographic projection are more
sophisticated than those addressing economic or
political trends. Rather it is because demographic
phenomena are generally slower-moving than the
economic or political, and also because the rapid-
ity of demographic change is moderated by the
well-known phenomenon of demographic mo-
mentum. Indeed, it is perhaps because of thisrela-
tive credibility of long-range projections about
demographic change that there has been such in-
terest among non-demographers in formaly re-
guesting that the United Nations Population Divi-
son undertake such Olympian forward
assessments.

This leads to the second of the two primary
points: that non-specialists almost certainly will
misinterpret, misunderstand, or misconstrue the
results of these long-term demographic projec-
tions--no matter how sophisticated the methods
used or how measured the interpretation of the
results. Perversely, non-demographers (including
politicians, journalists, senior civil servants, pol-
icy advocates) may actually be more interested in
very long-term demographic projections, however
much skepticism should attach to them, than to
more credible short-term demographic projec-
tions. The reason is a simple one: demographic
changes over the short-term (say a few years or a
decade) are likely to be small and hence of limited
policy or journalistic interest. In most settings, it
is only over much longer terms (e.g. multiple dec-
ades or a century or more) that one can see really
major demographic shifts. Of courseit is possible
to credibly analyze long-term demographic
changes over the past (hence there is an important
sub-field of historical demography), but it is fu-
ture changes over similarly long time periods that
often pique the interest of non-demographers.

Moreover, while we may be confident that the
outstanding professional talent of the United Na-
tions Population Division will provide the readers
of long-range projections with copious details on
their many technical complexities and uncertain-
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ties, most of the non-technica discussions of the
outputs of such projections are alas likely to ex-
clude or minimize all the caveats or technica un-
certainties of the original.

Finaly, it isfair to note that both politicians and
journalists are often attracted to controversia top-
ics. Few demographic reports are likely to raise
as much controversy as are demographic projec-
tions, by country, that stretch out over more than a
century. Depending on the assumptions, of course,
it is the outputs of such projections that are most
likely to include politically explosive shiftsin the
sizes or compositions of national populations. The
garbled press reports (some verging on the hys-
terical) on the United Nations Population Divi-
son's 2000 report Replacement Migration
(United Nations, 2000) offer a sobering lesson as
to what might be expected for the new projections
to the year 2300.

HYPOTHETICAL SCENARIOS,
PROJECTIONS, FORECASTS

Any forward-looking calculations that address
human society and organization 300 years into the
future can be understood only as hypothetical sce-
narios, and not as forecasts. The word scenario
(from the Latin scaenarium, a place for erecting
stages) is defined as “a sequence of events espe-
cially when imagined; especially : an account or
synopsis of a possible course of action or events’*
In contrast, “forecast” has afar stronger assurance
of plausihility, of predicting future events on the
basis of credible information:

a: to calculate or predict (some future event or
condition) usually as a result of study and
analysis of available pertinent data; especially
. to predict (weather conditions) on the basis
of correlated meteorological observations b :
toindicate aslikely to occur.

The English words “projections” and “to pro-
ject” fall somewhere in between these notions, as
“an estimate of future possibilities based on a cur-
rent trend.” Demographers somewhat specialized
usage of “projection” is sometimes at variance
with common language usage. Occasionaly de-
mographers used “projection” as nearly synony-
mous with “scenario,” as in one recent expert de-

scription that “Projection results are generaly
produced in one of three forms: as a single projec-
tion, as a set of scenarios, or as probability distri-
butions’ (O’ Neill and Lutz, 2003, p. 809).

All demographers understand that projections
can be either illustrative (often designed to illus-
trate the implications of a set of assumptions that
are not considered plausible, such as extrapol ation
of a constant fertility rate for 50-100 years),” or as
representing a range of future trends that are
deemed plausible (as in the United Nations' own
“high” and “low” variant assumptions). Unfortu-
nately, such nuanced distinctions between illustra-
tive and plausible projections are sometimes en-
tirely lost on non-experts, who unwisely
misconstrue quite implausible illustrative projec-
tions asrealistic possibilities.

Moreover, what seems “plausible” at any given
point in time may be very different from the real-
ity that ensues. One might ask, for example, how
“plausible” the powerful and long-lasting post-
World War Il baby boom in the United States
might have seemed even to sophisticated demog-
raphers in 1945 or how plausible today’s period
total fertility rate of 1.0 in Hong Kong might have
seemed to demographers in 1960.

The truth is that much about the future of demo-
graphic trends a century (or three centuries) from
now is unknowable, and quite literally so. None
of us has any way of detecting whether fertility
rates over the coming century will be lower or
higher than at present, nor whether er-
ratic/unstable or fluctuate in some stable and pre-
dictable way. We cannot anticipate with any con-
fidence whether efficient means to determine the
sex of offspring will be developed, and if so
whether such behavior will be socially and legally
sanctioned and used sufficiently to affect the net
reproduction rate. We cannot know what collec-
tive reactions might be embraced if fertility rates
in a given country were to remain well below re-
placement for many decades. We cannot antici-
pate the size, rates, or even direction of interna-
tiona migrations. Nor can we predict if current
national boundaries will be roughly comparable to
those of today, very different from today’s, or
even totally absent. We cannot know whether
new diseases or epidemics will emerge that can
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sharply affect the quantities and contours of the
life tables we currently use for demographic pro-
jections.

It is salutary, and sobering, to address the fol-
lowing thought experiment: consider what range
of “plausible” 300-year demographic projections a
sophisticated statistician in 1700 might have de-
veloped for the year 2000. Some might decline to
undertake such a hypothetical exercise on grounds
that 300 years ago there were few if any reliable
demographic rates or estimates available, much
less credible projection techniques, but we can
respond to this concern by asking a similar ques-
tion for “only” a 100-year projection conducted.
One can only wonder how likely the most sophis-
ticated analyst of 1900 would have been to antici-
pate the influenza pandemic of 1918-1919.2 the
very low European fertility rates of the 1930s, the
mass mortality surrounding the World Wars, the
dramatic demographic increase of the developing
world during the 1960s and 1970s, the sharp fer-
tility declines in China over the past two decades,
and the very low fertility that now characterizes
much of the industridized world. The chalenges
posed by such a 100-year projection from 1900
should give us due pause about the uses we and
others make of 300-year projections from 2000.

MINIMIZING MISINTERPRETATIONS

As noted earlier, it may be impossible to prevent
misinterpretation of 300-year projections by jour-
nalists, politicians, advocates, and others with in-
sufficient understanding of the limits of demo-
graphic projections approaches. Y et there may be
a few editorial rules that, if followed, could at
least reduce confusion. In particular, | respect-
fully suggest the following modifications be con-
sidered for the final version of this United Nations
report:

1. Avoid use of the indicative future tense,
such as “will be” or “will increase to.” Pro-
jections that depend heavily upon a set of
assumptions need to be described aways in
the subjunctive mood, as in “would be” or
“would increase to.”

2. Officia United Nations languages other
than English may convey with greater clar-
ity that such calculations addressing the

long-term future are wholly conditional
upon a specified set of assumptions that
may or may not turn out to be correct. To
the extent possible, such conditional formu-
lations should be amply deployed in ver-
sions of the report in these languages.

3. Avoid use of the verb “to project”, as in
“We project that...” This formulation often
is misunderstood by non-technical readers
to mean the same as “We predict that...”
The same might be said for usages such as
“Our projection is that...” or “Life expec-
tancy isprojected to...”

4. Modify tables 1, 2, and 3 so that they no
longer include the illustrative “constant”
projection scenarios. Their inclusion may
lead non-technical readers to imagine that
such constant scenarios, like the other four
scenarios, have some plausibility, yet pre-
sumably there is no intention to suggest that
a world 2300 population of 133,592 billion
people has any plausibility whatever.

Ancther unintended effect of including
the “constant” scenario in the tables is to
trivialize what would otherwise be very sig-
nificant differences among the other sce-
nario outcomes. (Note that the “constant”
scenarios are not included in the related fig-
ures, perhaps for this same reason.)

The best way forward would seem to be a
set of additional but separate tables that pre-
sent the relevant data and trends under the
“congtant” scenario.

A FINAL WORD FROM THE POET

Non-demographers who request and use 300-
year demographic projections may be interested to
know that in the Inferno of Dante’'s Divine Com-
edy, there is a special place in the Eighth Circle of
Hell reserved for those who presume to peer too
far into the future. Their punishment, for all eter-
nity, is to have their heads permanently pivoted
180 degreesto the rear:

ARGUMENT.—The Poet relates the punish-
ment of such as presumed, while living, to
predict future events. It is to have their faces
reversed and set the contrary way on ther
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limbs, so that, being deprived of the power to
see before them, they are constrained ever to
walk backward (Alighieri, 1909, Canto XX:
Circle Eight, Bolgia 4).
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NOTES

! Definitions from Merriam-Webster Dictionary.

2 Another well-known example is Ansley Coal€ s illustrative pro-
jection that if population growth rates of the 1960s were to continue
indefinitely, the earth would become a ball of human flesh expanding
outward into space at the radial velocity of the speed of light...

® This “Spanish Influenza’ pandemic between September 1918
and April 1919 affected 20-40 per cent of the worldwide population,
and caused over 20 million people deaths. Moreover, mortality rates
were (implausibly?) high for young healthy adults as well as the
usual high-risk categories, with overall mortality rates highest for
adults aged 20-50.
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XI. THE IMPLICATIONS OF THE UNITED NATIONS
LONG-RANGE POPULATION PROJECTIONS
Continuing Rapid Population Growth
Charles F. Westoff*

Media attention to population issues is ex-
tremely limited. When journalists do write about
population, which is not very often, the most
likely article deals with low fertility in Europe and
with issues surrounding the resulting aging of the
population and its implications for pension sys-
tems. The “population explosion” has been re-
placed by the “birth dearth”. Related pieces occa-
sionally appear about whether immigration to
these countries with impending negative growth
will be acceptable. In contrast, the prospect of
world population growing from six to nine billion
in 50-100 years now falls in the “ho-hum” cate-
gory. What we are in fact withessing is an increas-
ing polarization of the population landscape into
problems of under-replacement and aging popula-
tions on the one hand, and one of sill rapid
growth and under-development on the other. In
the middle are many still-growing developing
countries going through the transition from high
to low growth. The point of this essay isto try to
restore some balance on population horizons by
focusing on the many populations that are still in
the rapid growth stage.

The concern with low fertility in Europe and Ja-
pan reflects the ethnocentric orientation of the
Western press. Low fertility has been here before
but is now largely forgotten. Fertility rates were
declining rapidly in the early decades of the twen-
tieth century, reaching very low levels by the start
of World War Il. Although the Depression may
have accelerated the decline of fertility, the proc-
ess had started decades earlier. The decline was
interrupted abruptly with the post-war baby
booms and attention became drawn elsewhere to
the sudden rapid growth in the developing world
as death rates fell sharply while birth rates re-
mained high. The low fertility today in Europe

" Office of Population Research, Princeton University, New
Jersey.

and Japan, though exaggerated somewhat by the
postponement of births, is certainly not inconse-
guential but neither is the continued high rates of
growth in other parts of the world.

These contrasts have been dramatically high-
lighted in the recent long-range projections of the
United Nations. Although these projections have
been stretched out to the year 2300, it seems more
fruitful to focus mainly on the next 100 years.
(Some critical observations on these long-range
projections are offered at the end of this essay).
The long-range projections are primarily useful to
illustrate various “what if” scenarios. At reason-
able extremes of low and high fertility assump-
tions, Europe’ s population in 2300 is projected to
fal between 200 million and 2.2 billion and the
population of Japan between a low of 36 million
and a high of 335 million. These are enormous
ranges and serve mainly to demonstrate the nu-
merical consequences of small differences in fer-
tility over a long time period. At the opposite ex-
treme is Africa, projected by 2300 to a range
between 620 million and 8 billion. Both sets of
calculations yield ranges in 2300 of roughly ten to
one between high and low figures. It is obviously
more redlistic and potentially more useful to limit
the horizon to the next 100 years where the range
between high and low is only a factor of two (in
Europe, a low of 362 million and a high of 790
million; in Africa, the range is between 3.2 billion
and 1.5 billion). The focus is mainly on the coun-
tries in Africa that are facing extremely high
growth prospects.

Growth prospects in Africa

What do we know about fertility trends in Af-
rica? We know that Africa as a whole has the
highest fertility in the world, with a total fertility
rate (TFR) estimated at 4.9 births per woman in
the 2000-2005 period. Despite the high prevalence
of AIDS in parts of the continent, it has the high-
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est rate of growth in the world (currently 2.2 per
cent). We also know that fertility varies enor-
mously by region, from a low TFR of 2.8 in
Southern Africato a high of 6.3 in Middle Africa
We know that fertility has declined rapidly in
some countries, partly due to postponement of
marriage but mainly due to the increasing use of
contraception. Countries showing rapid declines
in fertility are South Africa, Zimbabwe, Kenya
and the countries of North Africa. Fertility will no
doubt decline all over Africa eventualy but how
long it “eventualy” takes underscores the point
that time is everything in demographic calcula-
tions. We know from the United Nations “con-
stant fertility” scenario that current rates are un-
sustainable in the long run (by 2300 in this
scenario, Africa’'s population would reach 115
trillion and comprise 86 per cent of the world's
total population).” It is clear from the United Na-
tions projections that many countries in sub-
Saharan Africa particularly are in store for a great
additional increase in their populations. A few
illustrations follow.

Some country illustrations

The totd fertility rate (TFR) in Uganda cur-
rently is 7.1 and is projected (in the medium sce-
nario) to fall precipitously to 2.9 children per
woman by 2050 and to 1.85 children per woman
by 2100. Evidently the AIDS situation has been
controlled and the population is expected to grow
from 23 million to 103 million in only 50 years
and to reach 167 million by 2100 with further
growth reaching a maximum of 170 million by
2115. This seven-fold increase in a century would
result from an annual growth rate of 3 per cent in
the 2000-2050 period and just under 1 per cent in
the following 50 years.

There are other extreme cases of potentia rapid
growth (even with the medium scenario). The
population of Niger is projected to increase from
11 million to 99 million over the course of this
century; Somalia from 9 to 66 million; Liberia
from 3 to 14 million; Mai from 12 to 70 million.
And these numbers appear despite declining fertil-
ity rates that are assumed to drop to 1.85 by the
last quarter of the century. (It is further assumed
that AIDS will no longer be a factor after 2050

and that life expectancy will be continually im-
proving).

Larger populations in Africa are aso projected
to increase significantly by 2100: Nigeria from
115 million to 302 million; Ethiopia from 66 to
222 million. Even Egypt, with a moderate current
fertility rate of 3.3 children per woman can expect
a near-doubling in only 50 years, expanding from
68 to 127 million with little growth thereafter.

The projections to 2100 (medium scenario) of
the most rapidly growing populations in Africa
are shown in the table below (limited to countries
with populationsin the year 2000 of at least 5 mil-
lion). The current population of these countries
totals 614 million; their projected numbers are 1.6
billion by 2050 and 2.0 billion by 2100, a tripling
over this century. Many of the countries in this
category show very dramatic increases, as noted
above for Niger and Uganda.

These projections are al based on the medium
scenario which for Africa as a whole assume fer-
tility to decline from a current TFR of 5.0 children
per woman to 2.4 children per woman by 2050
and 1.85 by 2100. Even the lowest fertility as-
sumptions (the United Nations low scenario with
the TFR dropping to 1.6 children per woman by
2100) yield expectations of rapid growth in which
these same countries more than double in popul a-
tion size in 50 years from around 600 million to
1.3 hillion. The United Nations high scenario
shows athree-fold increase in 50 years and a four-
fold increase over the century.

Rapid growth potential in Asia

Africais not the only region with high growth
prospects in the next 100 years. Although there
are many more Asian than African countries that
have entered the transition from high to low fertil-
ity, there are notable exceptions where population
growth remains high and prospects for further
growth are strong. Many of these countries are
current hot spots of internationa tensions. They
include Afghanistan, expected to increase (in the
medium scenario) more than four-fold from 21
million to 90 million by 2100 and Iraq with 23
million projected to increase to 58 million by
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TOTAL POPULATION OF AFRICAN COUNTRIES* WITH RAPID GROWTH, MEDIUM SCENARIO: 2000-2100

Population (millions) Ratio
2000 2050 2100 2100/ 2000

Angola 12 43 63 5.3
Benin 6 16 19 3.2
Burkina Faso 12 42 65 54
Burundi 6 19 28 4.7
Cameroon 15 25 27 18
Chad 8 25 35 4.4
Coted’ Ivoire 16 28 30 19
Dom. Rep. Congo 49 152 203 41
Egypt 68 127 132 1.9
Ethiopia 66 171 222 34
Ghana 20 40 44 2.2
Guinea 8 20 24 3.0
M adagascar 16 46 62 3.9
Maawi 11 26 33 3.0
Mali 12 46 70 5.8
Mozambique 18 31 34 19
Niger 11 53 99 9.0
Nigeria 115 258 302 2.6
Rwanda 8 17 21 26
Senegal 9 22 25 2.8
Somalia 9 40 66 7.3
Sudan 31 60 65 21
Uganda 23 103 167 7.3
United Republic of Tanzania 35 69 77 2.2
Zambia 10 19 22 2.2
Total 614 1554 2006 33
All Africa 796 1803 2254 2.8

*Confined to countries with at least 5 million in 2000; smaller populations are included in the total figures.

2050 and to 68 million by 2100. Other countries
in the region with rapid population growth pros-
pects are Pakistan with 143 million projected to
409 million by 2100, Saudi Arabia from 22 to 61
million and Syria from 17 to 35 million. The case
of Yemen is extreme: its population is projected
to increase from 18 million in 2000 to 84 million
by 2050 to 144 million in 2100. Nepal is another
fast-growing population with the potentia to in-
crease from 24 million to 51 million in 2050 and
58 million by 2100.

The population of Isragl, which includes an
Arab minority, is projected to increase from 6 to

10 million in 50 years and then stop growing but
the Occupied Palestinian Territory population
could see an increase by a factor of five, from 3
million in 2000 to 11 million by 2050 and 15 mil-
lion by the end of the century, a demographic fac-
tor very much in the political thinking in the area.

Although the rates of growth in the two giants
of the region — China and India — have declined,
population momentum will add substantialy to
the numbers in just the next 50 years. India's
population is projected to increase by 50 per cent
in the next 50 years to 1.5 hillion and overtake
China (1.4 billion). As a result, the population of
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the whole of Asia (3.7 hillion) is projected in the
medium scenario to increase by 42 per cent by
2050 and to peak at 5.3 billion by 2065.

Latin America and the Caribbean

The number of countries with further rapid
growth potential in Latin America is now quite
small. They include Balivia, expected to doublein
size in 50 years from 8 to 16 million; Guatemala
from 11 to 26 million in just 50 years; Nicaragua
and Honduras which are projected to double in 50
years; and Paraguay from 5 to 12 million to 14
million by 2100. Fertility rates in the larger coun-
tries of the region — Brazil, Mexico, Colombia and
Peru — have declined, in some instances quite
sharply, but their populations will still be growing
in 50 years and are projected to increase by over
40 per cent in 50 years from 339 million to 481
million before leveling off and beginning to de-
cline. The population of Latin America and the
Caribbean as a whole, now 520 million, is pro-
jected (medium scenario) to reach a maximum of
779 million by the year 2065.

Conclusions

The “population explosion” stage of the demo-
graphic transition is far from finished in many of
the least developed countries of the world. The
increasing focus on below-replacement fertility in
most of the developed countries should not ob-
scure the rapid growth in many other parts of the
world and the continuing increase in world popu-
lation by another 50 per cent to 9 hillion by the
end of this century. The inevitable eventual slow-
ing and ultimate cessation of that growth has little
significance for the complications of that growth
for social and economic development in this cen-
tury. How much the slowing of population growth
would facilitate development is not entirely clear
but it seems abundantly clear that such develop-
ment will certainly not benefit from the rapid
population growth on the horizon.

A few observations on the
long-range projections

Extending population projections beyond 100
years is an intriguing though dubious exercise.

Much of the “what if” rationale could be achieved
by back-of-the-envel ope cal culations though these
would not provide the age and geographic detail
in the United Nations tables. Two criteria to
evaluate this work are the plausibility of the as-
sumptions, and clearly a lot of guesswork is in-
volved, and the usefulness of the results.

One obvious problem is the assumption of zero
international migration after 2050, but there seems
no reasonable aternative. Modeling migration
with a 210 country matrix is obviously impossi-
ble. Some assumptions for larger regions might be
reasonable (we can guess plausibly that there will
be more out-migration from Africato Europe than
vice versa) but this is about the extent of such
knowledge. Although international migration may
not significantly affect population growth in many
developing countries, it is a very important issue
in many developed countries and the prospects for
such migration seem to be increasing. The demog-
raphy of this issue has been well documented in
the recent United Nations report Replacement Mi-
gration (United Nations, 2000). The assumption
of zero international migration in the United Na-
tions projections after 2050 seriously reduces their
usefulness for developed countries. In the United
States, for example, a recent Census Bureau pro-
jection highlights the significant population
growth implications of immigration over the next
100 years. In their “medium” series the United
States population grows from 275 million in 2000
to 571 million by 2100. With zero international
migration, the population by 2100 reaches 377
million. In this exercise, net migration accounts
for 65 per cent of the country’s growth. The
United Nations projections for Europe show only
part of the story —what would happen (after 2050)
with zero migration. Given the constraints, par-
ticularly of the fertility rates projected for the
hundred years between 2200 and 2300, it is diffi-
cult to see how useful such calculations are for the
Europeans.

The mortality assumptions of continuous im-
provement in life expectancy and the end of AIDS
in 50 years seem reasonable. Other epidemic dis-
eases or environmental catastrophes could obvi-
ously occur but incorporating their effects into the
projections would be sheer guesswork.
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The future course of fertility is more problem-
atic. The assumption that fertility will decline
seems compl etely reasonable in the light of recent
demographic history. What does not seem reason-
able is that al countries with below-replacement
levels will return to replacement as if some mag-
netic force were present to guarantee the survival
of every nation. All of the medium scenario pro-
jections feature replacement fertility for every
country during the last 100 years up to 2300. The
high scenario substitutes a uniform TFR of 2.35
and the low scenario a universal 1.85. But what
other assumptions might be more defensible for
this period? One might make a case for some sort
of regional mixture, between 1.85 and 2.35 but a
better aternative might be to truncate the exercise
at 2200 or aternatively, to show such projections
in the distant future by region only and not by in-
dividual country. Who knows what the political
map of the world will be then? As one of the par-
ticipantsin the advisory committee noted at the

outset, the ignorance of that map in 2300 might be
put in perspective if one imagines trying to have
projected national populations in 2000 from the
vantage of 1700. That may be something of an
exaggeration but perhaps not.

REFERENCE

United Nations (2000). Replacement Migration: Is It a Solution to
Declining and Ageing Populations? Population Division Working
Paper No. ESA/P/WP/160, New Y ork.

NOTE

! The most colorful image of this kind of absurdity was the one by
Ansley Coale decades ago in his calculation that if the then 2 per cent
annual rate of growth were to continue unchanged for the next 5000
years, our descendants would congtitute a solid sphere of flesh the
radius of which would be expanding at the speed of light. Somewhat
gratuitously, he added that 35 years later there would be two such
spheres.
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XIl.FORETELLING THE FUTURE
John R. Wilmoth*

In late 2003, the United Nations Population Di-
vision projected the demographic profile of the
world's population forward over a period of
nearly 300 years. | have been asked to provide
written comments on these long-range population
projections. The task is not easy, not only because
the forces that drive demographic trends are com-
plex, but also because foretdling the future is a
game of artful speculation, which must be ap-
proached with due modesty.

Before discussing specific aspects of the long-
term projections, | will first address the issue of
whether an exercise in popul ation forecasting over
aperiod of 3 centuriesis a sensible approach. The
correct answer surely depends on the purpose one
has in mind. From a scientific point of view, |
concur with Joel Cohen’s assessment that the size
and characteristics of populations 300 years into
the future “cannot be known to any useful degree
of credibility.” Undoubtedly, there would be a
broad consensus on this point amongst academic
demographers — and amongst reasonable people
from all walks of life. One may be tempted to
conclude, therefore, that the purpose of this exer-
cise was mainly political, motivated by a convic-
tion that paying more attention to population
trends is inherently valuable and justifies a certain
suspension of disbelief concerning the limitations
of demographic forecasting. But was this really
the case?

The executive summary seems to be mute on
the issue of why we need population projections
until the year 2300. However, the introduction to
the full report states (under point 6) that such pro-
jections are needed in order to explore the impli-
cations of long periods of below-replacement fer-
tility. Shortly thereafter (point 7), the report
acknowledges the vast uncertainty that surrounds
future demographic trends and suggests that “the

i Department of Demography, University of California, Berke-
ley.

projection variants proposed in this document can
best be thought of as illustrative scenarios and not
as possible forecasts of the long-term evolution of
national populations.” Although this explanation
seems perfectly reasonable to me, | wonder
whether most consumers of this information will
see these projections merely as “illustrative sce-
narios’ of possible population futures. That de-
pends, no doubt, on the wording and presentation
of the origina report (in particular, its executive
summary) and on the tone of press releases and
other communications with the media. | do not
have time to offer a full assessment of whether
these long-range projections have been presented
to the public in a manner that is consistent with
the goals and caveats mentioned in points 6 and 7
of the report’s introduction. Nevertheless, | will
make some general comments on this topic.

First, | must note that in my use of the terms, a
population “projection” and a “forecast” are the
samething. | am aware that there are statementsin
the demographic literature attempting to distin-
guish between these two terms. However, as Ry-
der has noted, this distinction is baseless when
one considers the entomology of the two terms —
although one is of Latin origin and the other Ger-
manic, both mean “to throw forward.” For this
reason, the subtlety inherent in the report’s asser-
tion that “projection variants’ are not “possible
forecasts’ of future trends seems unlikely to have
averted misunderstandings about this point. In my
opinion, rather than trying to distinguish between
projections and forecasts, it would be more useful
to assert that neither term implies a “prediction”
about future population trends.

Nevertheless, even with proper warnings, |
think that both projections and forecasts are often
interpreted as predictions of the future in the mind
of the average listener. Furthermore, most people
are unlikely to notice anything more than the
“medium variant,” which they see as a profes-
siona’s “best guess’ concerning future demo-
graphic trends. Although some may take note of
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the uncertainty implied by presenting multiple
variants, | believe from experience that even the
most sophisticated consumers of such information
do not see demographic projections and forecasts
as mere illustrations of possible future paths for
the world's population — in other words, at best
they view them as predictions with a degree of
uncertainty. Perhaps this issue could have been
addressed most effectively by choosing a different
title for the report and then stating clearly the mo-
tivation behind this unusual exercise at severa
key juncture throughout the report, as well as in
the executive summary.

In addition, it could be noted that long-range
population forecasts may be useful for the purpose
of improving the scientific credibility of short-
range forecasts. | became quite convinced of this
point last year when reviewing the projection
model used for evaluating the financia well-being
of the U.S. Social Security trust fund. Short-term
projections are often based on assumptions that
are convenient and plausible over a period of a
few decades, but which often become implausible
or even impossible if extended over centuries or
millennia. For example, observed mortality trends
can be extrapolated into the future, but after some
number of years, a naive extrapolation of the
origina death rates themselves can result in nega-
tive values, which are clearly impossible (in the
absence of reincarnation).

For this reason, demographers routinely project
trends in the logarithm of age-specific death rates
— after computing the anti-log of extrapolated val-
ues, projected levels of the mortality rates them-
selves are necessarily above zero. Although this
practice is well known and widely practiced al-
ready (including amongst demographers at the
United Nations), | suspect that other improve-
ments in methodology could result from a careful
consideration of how to constrain the long-range
forecasts (in terms of both functional form and
assumptions) in order to avoid implausible or im-
possible results, accompanied by explicit efforts
to reconcile the logic and assumptions of the
United Nations short- and long-range population
projections. Beginning in 2003, the United States
Socia Security Administration adopted an ap-
proach known as the “infinite time horizon.” At
first, 1 thought it was a crazy idea, but later |

changed my mind for the simple reason that this
approach imposes a level of intellectua rigor on
the projection process that tends to be lacking oth-
erwise. | believe that this may be useful approach
for the United Nations to consider as well.

Findly, | will offer a few comments about fu-
ture trends in one of the main components of
population forecasts, i.e., fertility. 1 should em-
phasize that these comments are highly specula-
tive — they are limited by the inevitable narrow-
ness of my knowledge and experiences, and they
are based in some cases on very little empirical
evidence. Of course, they are not being delivered
entirely “off the cuff,” and they do reflect some
months and years of thinking about such topicsin
the present and other contexts. Nevertheless, they
are no more than the careful speculations of an
informed observer.

Regarding fertility trends, | believe that repro-
duction below the replacement level will not en-
dure for more than a few decades in any individ-
ual large society. Although | have not conducted a
throughout review of this topic, this belief does
not seem to be contradicted by any existing evi-
dence. In the case of the United States, the period
of below-replacement fertility during the first half
of the twentieth century was extremely brief (only
1933-1940, according to my calculations). In
more recent decades, of course, this phenomenon
has been much more robust — the total fertility rate
for the United States population fell below re-
placement in 1972 and did not rise above this
level for even one year until 2000. Nevertheless,
from 1990 onward fertility amongst American
women has been only slightly below or above the
replacement level (averaging 2.05 children per
woman during the 1990s, and dlightly higher in
more recent years). Thus, the period of United
States fertility that was substantially below re-
placement levels was less than two decades.

| am not well informed about the duration of a
similar period in other countries, nor do | know
the record interval of below-replacement fertility
for a nationa population (perhaps 3-4 decades?
maybe held by Japan?). However, in those coun-
tries where fertility has been substantially below
replacement level for more than a decade, there
appears to be an increasing public outcry, accom-
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panied by a significant degree of nationa soul-
searching to uncover the causes of the situation.
Not surprisingly, below-replacement fertility is
generally viewed as pernicious, since it may lead
eventually to population decline (for an entire na-
tion if not countered by immigration, and in any
case for the progeny of the current population of

the country). Admittedly, the jury is still out on
whether countries with the current lowest levels of
fertility will have any success in raising them in
the near future. Nevertheless, | would be cautious
about assuming the continuation over many dec-
ades of a phenomenon that is only a few decades
old.
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TABLE Al. POPULATION OF THE WORLD BY DEVELOPMENT
GROUP AND SCENARIO: 1950-2300

World More devel oped regions Less devel oped regions
Year Medium High Low Medium High Low Medium High Low
Population (millions)
1950......ccienne 2519 — — 813 — — 1706 — —
1955....ne 2756 — — 863 — — 1893 — —
1960......ccceeee 3021 — — 915 — — 2106 — —
1965.....ccciviene 3335 — — 966 — — 2368 — —
1970...cceeiiiene 3692 — — 1007 — — 2685 — —
1975 4068 — — 1047 — — 3021 — —
1980.....ccccvriene 4435 — — 1083 — — 3352 — —
1985...cciiiiene 4831 — — 1115 — — 3716 — —
1990.....ccccvriene 5264 — — 1149 — — 4115 — —
1995, 5674 — — 1174 — — 4500 — —
2000.......cccennen. 6071 6071 6071 1194 1194 1194 4877 4877 4877
2005......cccceeneee 6454 6502 6404 1209 1212 1205 5245 5290 5198
2010....ccceieenene 6 830 6 966 6 689 1221 1231 1210 5609 5736 5478
2015....ccciee. 7197 7447 6939 1230 1249 1211 5967 6198 5729
2020......ccccuenee. 7540 7913 7159 1237 1267 1207 6303 6 646 5952
2025.....ccoienn 7851 8365 7334 1241 1282 1199 6610 7082 6135
2030....ccceerenne 8130 8818 7454 1242 1298 1187 6888 7520 6 268
2035....ccciiine 8378 9279 7518 1240 1314 1168 7138 7 965 6350
2040........ccooue... 8594 9741 7529 1235 1331 1144 7 358 8409 6385
2045.......ooiee 8774 10193 7492 1228 1350 1115 7 546 8843 6377
2050......ccccerunne 8919 10633 7 409 1220 1370 1084 7 699 9263 6325
2055.....cne 9032 11045 7299 1203 1383 1045 7829 9 662 6254
2060........ccruene. 9114 11426 7160 1188 1398 1008 7926 10027 6152
2065......cccenenne 9173 11791 6994 1175 1417 973 7998 10374 6021
2070.....ccoerenne 9208 12145 6 806 1163 1440 939 8045 10705 5868
2075....ciine 9221 12494 6 601 1153 1467 904 8068 11027 5696
2080.....ccccerenne 9216 12830 6379 1144 1498 871 8071 11332 5508
2085.....cceeeeneen 9195 13151 6152 1138 1532 840 8057 11619 5312
2090......ccccuenneee 9162 13455 5926 1134 1569 813 8028 11886 5113
2095.....cceieeen 9119 13744 5705 1132 1609 788 7987 12135 4917
2100......ccccuennen. 9064 14018 5491 1131 1651 766 7933 12367 4726
2105....ccceeeeee 9001 14282 5284 1130 1695 745 7871 12587 4539
2110...cceeenen. 8933 14538 5084 1130 1740 725 7802 12798 4 359
2115 8864 14790 4894 1131 1787 708 7733 13003 4187
2120....ccceieenen. 8797 15042 4718 1134 1835 692 7664 13207 4026
2125, 8734 1529 4 556 1137 1885 679 7597 13411 3877
2130...ccceeiennene 8673 15553 4 408 1141 1936 668 7532 13617 3740
2135...ene 8616 15817 4271 1145 1988 658 7471 13829 3613
2140.......ccceuee. 8567 16096 4145 1150 2041 649 7416 14055 3496
2145.......oe 8526 16397 4029 1155 2096 641 7371 14301 3388
2150.....cciinenne 8494 16722 3921 1161 2152 633 7333 14571 3288
2155 8469 17072 3821 1166 2209 625 7304 14863 3196
2160......cccceeee. 8452 17445 3727 1171 2268 617 7281 15176 3111
2165.....ccvienne 8440 17839 3640 1176 2329 609 7264 15510 3031
2170.....cciennn 8434 18256 3558 1180 2391 600 7254 15865 2957
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TABLE Al (continued)

World More devel oped regions Less devel oped regions
Year Medium High Low Medium High Low Medium High Low
Population (millions)
2175...ee. 8434 18696 3481 1185 2454 593 7249 16242 2889
2180....ccceveenen. 8439 19158 3410 1190 2519 585 7249 16640 2825
2185....cceeee 8448 19644 3343 1194 2585 577 7254 17059 2766
2190....cccceienen. 8462 20153 3281 1199 2653 569 7263 17500 2711
2195, 8479 20684 3221 1203 2723 562 7275 17961 2660
2200......ccccenen. 8499 21236 3165 1207 2795 554 7291 18441 2612
2205....ccceienee. 8521 21809 3112 1212 2 868 546 7309 18941 2 566
2210....ccciienne. 8545 22403 3061 1216 2943 539 7329 19460 2523
2215 8570 23016 3013 1220 3019 531 7350 19997 2481
2220.....ccuirunne. 8596 23649 2965 1224 3098 524 7372 20550 2441
2225 8622 24301 2920 1228 3179 517 7395 21122 2403
2230....ccciienne 8649 24972 2875 1231 3261 510 7418 21711 2 366
2235....iin 8676 25662 2832 1235 3346 502 7441 22316 2329
2240................. 8702 26370 2789 1239 3432 495 7463 22938 2293
2245........u. 8727 27097 2746 1242 3521 488 7485 23576 2258
2250.....cciienne 8752 27842 2704 1246 3612 482 7506 24230 2223
2255....in 8776 28606 2662 1249 3705 475 7526 24901 2188
2260.......cccuuee. 8799 29391 2621 1253 3800 468 7547 25591 2153
2265.....cccien 8823 30196 2581 1256 3898 461 7567 26298 2120
2270....cccevenen. 8845 31021 2541 1260 3998 455 7586 27024 2086
2275...enen. 8868 31868 2501 1263 4100 448 7605 27768 2053
2280.....ccevuenee. 8889 32737 2462 1266 4205 442 7623 28532 2020
2285....ccceee 8911 33628 2423 1269 4312 435 7642 29316 1988
2290.....ccconenen. 89032 34543 2385 1272 4422 429 7659 30121 1956
2295 8952 35481 2347 1275 4535 423 7677 30946 1925
2300......ccccuennenn 8972 36444 2310 1278 4 650 416 7694 31793 1894
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TABLE A2. AVERAGE ANNUAL RATE OF CHANGE OF THE POPULATION OF THE WORLD BY
DEVELOPMENT GROUP AND SCENARIO: 1950-2300

World More developed regions Less developed regions
Period Medium  High Low Medium  High Low Medium  High Low
Average annual rate of change (per cent)

1950-1955............ 1.800 — — 1.204 — — 2.078 — —

1955-1960............ 1.841 — — 1172 — — 2.138 — —

1960-1965............ 1974 — — 1.089 — — 2.347 — —

1965-1970............ 2.037 — — 0.831 — — 2,510 — —

1970-1975............ 1.938 — — 0.779 — — 2.356 — —

1975-1980............ 1.726 — — 0.667 — — 2.080 — —

1980-1985............ 1.712 — — 0.586 — — 2.063 — —

1985-1990............ 1.715 — — 0.596 — — 2.039 — —

1990-1995............ 1.503 — — 0.432 — — 1.792 — —

1995-2000............ 1.350 — — 0.336 — — 1.606 — —

2000-2005............ 1.224 1.372 1.068 0.249 0.301 0.192 1.455 1.626 1.277
2005-2010............ 1134 1.381 0.871 0.198 0.306 0.083 1.344 1.620 1.049
2010-2015............ 1.047 1.333 0.737 0.157 0.299 0.007 1.235 1.548 0.894
2015-2020............ 0.931 1.214 0.623 0.112 0.277 -0.061 1.096 1.398 0.765
2020-2025............ 0.809 1111 0.484 0.064 0.248 -0.129 0.952 1.272 0.605
2025-2030............ 0.698 1.054 0.325 0.015 0.238 -0.213 0.823 1.198 0.429
2030-2035............ 0.601 1.020 0.170 -0.033 0.248 -0.315 0.713 1.150 0.261
2035-2040............ 0.508 0.972 0.029 -0.078 0.263 -0.415 0.608 1.086 0.110
2040-2045............ 0.416 0.908 -0.099 -0.115 0.279  -0.507 0.504 1.006 -0.026
2045-2050............ 0.326 0.845 -0.224 -0.142 0.295 -0.581 0.401 0.928 -0.163
2050-2055............ 0.252 0.760 -0.297 -0.272 0.190 -0.724 0.334 0.843 -0.225
2055-2060............ 0.182 0.677 -0.385 -0.259 0.217 -0.716 0.248 0.742 -0.330
2060-2065............ 0.128 0.629 -0.468 -0.221 0.266 -0.704 0.180 0.679 -0.430
2065-2070............ 0.077 0.593 -0.545 -0.198 0.322 -0.722 0.117 0.629 -0.516
2070-2075............ 0.029 0.566 -0.614 -0.176 0.373  -0.749 0.058 0.591 -0.593
2075-2080............ -0.012 0.532 -0.681 -0.147 0415 -0.749 0.007 0.547 -0.671
2080-2085............ -0.045 0493 -0.726 -0.111 0450 -0.717 -0.036 0499 -0.727
2085-2090............ -0.071 0458 -0.749 -0.072 0.480 -0.665 -0.071 0455 -0.763
2090-2095............ -0.095 0425 -0.758 -0.040 0.502 -0.615 -0.103 0415 -0.781
2095-2100............ -0.120 0.396 -0.764 -0.020 0.516 -0.582 -0.134 0.380 -0.794
2100-2105............ -0.140 0.373 -0.771 -0.008 0.523 -0.558 -0.158 0.353 -0.805
2105-2110............ -0.152 0.355 -0.772 0.003 0.526 -0.531 -0.174 0.332 -0.812
2110-2115............ -0.155 0.345 -0.760 0.019 0.529 -0.491 -0.180 0.319 -0.805
2115-2120............ -0.151 0.338 -0.733 0.038 0.532 -0.440 -0.179 0.311 -0.783
2120-2125............ -0.144 0.335 -0.698 0.056 0.534 -0.385 -0.174 0.307 -0.752
2125-2130............ -0.140 0.334 -0.662 0.070 0.534 -0.335 -0.172 0.305 -0.720
2130-2135............ -0.132 0.337 -0.630 0.080 0.532 -0.295 -0.164 0.309 -0.691
2135-2140............ -0.115 0.350 -0.599 0.086 0.530 -0.267 -0.147 0.324 -0.660
2140-2145............ -0.095 0.370 -0.569 0.090 0.528 -0.252 -0.124 0.347 -0.628
2145-2150............ -0.075 0.393 -0.541 0.091 0.527 -0.250 -0.101 0.374 -0.597
2150-2155............ -0.058 0.414 -0.518 0.089 0.527 -0.257 -0.082 0.397 -0.568
2155-2160............ -0.042 0431 -0.497 0.085 0.527 -0.267 -0.063 0417 -0.542
2160-2165............ -0.027 0.447 -0.476 0.082 0526 -0.271 -0.045 0436 -0.517
2165-2170............ -0.014 0.462 -0.455 0.080 0.525 -0.268 -0.029 0.453 -0.493
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TABLE A2 (continued)

World More devel oped regions Less devel oped regions
Period Medium High Low Medium High Low Medium High Low
Average annual rate of change (per cent)
2170-2175............ 0.000 0476 -0434 0.080 0.523 -0.264 -0.013 0.469 -0.469
2175-2180............ 0.012 0489 -0414 0.079 0.521 -0.262 0.001 0.484 -0.445
2180-2185............ 0.022 0501 -0.395 0.077 0.520 -0.265 0.013 0.498 -0.422
2185-2190............ 0.032 0.511 -0.379 0.074 0520 -0.271 0.025 0.510 -0.402
2190-2195............ 0.040 0.520 -0.364 0.072 0.519 -0.275 0.035 0.520 -0.383
2195-2200............ 0.047 0.527 -0.351 0.070 0.518 -0.276 0.043 0.528 -0.367
2200-2205............ 0.052 0.533 -0.339 0.069 0.517 -0.275 0.050 0.535 -0.352
2205-2210............ 0.056 0.537 -0.329 0.068 0.516 -0.275 0.054 0.540 -0.340
2210-2215............ 0.058 0540 -0.321 0.066 0.515 -0.275 0.057 0544 -0.331
2215-2220............ 0.060 0542 -0.316 0.065 0.514 -0.277 0.059 0547 -0.324
2220-2225............ 0.062 0544 -0311 0.063 0.514 -0.280 0.061 0.549 -0.318
2225-2230............ 0.062 0.545 -0.307 0.062 0.513 -0.282 0.062 0.550 -0.313
2230-2235............ 0.062 0.545 -0.306 0.061 0,512 -0.283 0.062 0.550 -0.310
2235-2240............ 0.060 0.545 -0.306 0.060 0511 -0.284 0.060 0.550 -0.311
2240-2245............ 0.058 0.543 -0.307 0.058 0510 -0.284 0.058 0.548 -0.312
2245-2250............ 0.056 0.542 -0.309 0.057 0.509 -0.285 0.056 0547 -0.314
2250-2255............ 0.055 0.542 -0.310 0.056 0.509 -0.286 0.055 0.547 -0.315
2255-2260............ 0.054 0541 -0311 0.055 0.508 -0.287 0.054 0.546 -0.316
2260-2265............ 0.053 0.540 -0.312 0.054 0.507 -0.288 0.053 0.545 -0.317
2265-2270............ 0.051 0.540 -0.313 0.053 0.506 -0.290 0.051 0.544 -0.318
2270-2275............ 0.050 0.539 -0.314 0.052 0.506 -0.291 0.050 0.544 -0.320
2275-2280............ 0.049 0.538 -0.316 0.051 0.505 -0.291 0.049 0543 -0.321
2280-2285............ 0.048 0.537 -0.316 0.050 0.505 -0.292 0.048 0542 -0.322
2285-2290............ 0.047 0.537 -0.317 0.049 0.504 -0.292 0.047 0541 -0.323
2290-2295............ 0.046 0.536 -0.318 0.048 0.503 -0.293 0.046 0541 -0.324
2295-2300............ 0.045 0.535 -0.319 0.047 0.503 -0.295 0.045 0.540 -0.325
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TABLE A3. TOTAL FERTILITY OF THE WORLD BY DEVELOPMENT GROUP AND SCENARIO: 1950-2300

World More devel oped regions Less devel oped regions
Period Medium High Low Medium High Low Medium High Low
Total fertility (children per woman)

1950-1955........... 5.017 — — 2.837 — — 6.164 — —
1955-1960........... 4.953 — — 2.822 — — 6.010 — —
1960-1965........... 4.968 — — 2.684 — — 6.026 — —
1965-1970........... 4.905 — — 2.365 — — 6.006 — —
1970-1975........... 4477 — — 2.125 — — 5.421 — —
1975-1980........... 3.904 — — 1912 — — 4.633 — —
1980-1985........... 3.565 — — 1.851 — — 4131 — —
1985-1990........... 3.368 — — 1.828 — — 3.826 — —
1990-1995........... 3.034 — — 1.687 — — 3.401 — —
1995-2000........... 2.830 2.830 2.830 1575 1.575 1575 3.113 3.113 3.113
2000-2005........... 2.692 2.898 2477 1.564 1.641 1.481 2.922 3.156 2.680
2005-2010........... 2.589 2.948 2.216 1.570 1.734 1.398 2,777 3.174 2.365
2010-2015........... 2.499 2.940 2.049 1.600 1.825 1.368 2.648 3.128 2.160
2015-2020........... 2411 2.866 1.953 1.636 1911 1.360 2.526 3.012 2.038
2020-2025........... 2.326 2.788 1.865 1.690 2.004 1.377 2412 2.896 1.929
2025-2030........... 2.248 2.716 1.783 1.753 2115 1.396 2.309 2791 1.832
2030-2035........... 2.179 2.652 1.710 1.808 2214 1.400 2.222 2.703 1.748
2035-2040........... 2115 2591 1.644 1.840 2.282 1.398 2.144 2.625 1.673
2040-2045........... 2.063 2.543 1.590 1.853 2.326 1.379 2.086 2.566 1.614
2045-2050........... 2.017 2.502 1.539 1.848 2.345 1.351 2.035 2517 1.561
2050-2055........... 1.961 2.381 1.546 1.887 2.347 1.468 1.968 2.383 1.554
2055-2060........... 1.925 2.260 1.565 1.943 2.348 1.609 1.920 2.248 1.557
2060-2065........... 1.903 2.184 1.585 2.014 2.348 1.745 1.888 2.165 1.561
2065-2070........... 1.885 2.136 1.610 2.041 2.345 1.810 1.865 2112 1.582
2070-2075........... 1.874 2.126 1.632 2.052 2.343 1.826 1.853 2101 1.607
2075-2080........... 1.878 2.132 1.630 2.059 2.344 1.839 1.858 2.108 1.607
2080-2085........... 1.887 2.143 1.636 2.062 2.346 1.844 1.867 2121 1.614
2085-2090........... 1.899 2.156 1.647 2.065 2.349 1.846 1.880 2134 1.623
2090-2095........... 1.908 2.166 1.660 2.065 2.350 1.847 1.889 2144 1.634
2095-2100........... 1914 2172 1.668 2.064 2.349 1.849 1.895 2.150 1.640
2100-2105........... 1.922 2.182 1.675 2.063 2.349 1.852 1.904 2.161 1.648
2105-2110........... 1.932 2.194 1.681 2.064 2.350 1.853 1.915 2175 1.657
2110-2115........... 1.947 2.214 1.696 2.063 2.351 1.850 1.932 2197 1.675
2115-2120........... 1.964 2.234 1.714 2.063 2.351 1.847 1.952 2.219 1.696
2120-2125........... 1.983 2.254 1.734 2.062 2.350 1.846 1.973 2.242 1.717
2125-2130........... 1.991 2.270 1.749 2.061 2.350 1.849 1.981 2.260 1.733
2130-2135........... 1.998 2.281 1.760 2.061 2.350 1.852 1.990 2272 1.745
2135-2140........... 2011 2.294 1.773 2.061 2.351 1.853 2.004 2.286 1.761
2140-2145........... 2.023 2.307 1.788 2.061 2.351 1.851 2.018 2.301 1.779
2145-2150........... 2.032 2.320 1.803 2.060 2.351 1.848 2.029 2.315 1.797
2150-2155........... 2.040 2.330 1.818 2.059 2.350 1.847 2.038 2.327 1.814
2155-2160........... 2.050 2.339 1.831 2.059 2.350 1.848 2.049 2.337 1.829
2160-2165........... 2.055 2.347 1.843 2.059 2.350 1.851 2.055 2.346 1.842
2165-2170........... 2.055 2.350 1.849 2.059 2.351 1.852 2.055 2.350 1.848
2170-2175........... 2.055 2.351 1.849 2.059 2.351 1.851 2.055 2.350 1.849
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TaBLE A3 (continued)

World More developed regions Less devel oped regions
Period Medium High Low Medium High Low Medium High Low
Total fertility (children per woman)
2175-2180........... 2.054 2.350 1.849 2.058 2.351 1.849 2.054 2.350 1.850
2180-2185........... 2.054 2.350 1.849 2.058 2.350 1.848 2.053 2.350 1.849
2185-2190........... 2.054 2.350 1.849 2.058 2.350 1.848 2.053 2.350 1.849
2190-2195........... 2.054 2.350 1.850 2.058 2.350 1.850 2.053 2.350 1.850
2195-2200........... 2.053 2.350 1.850 2.058 2.351 1.851 2.053 2.350 1.850
2200-2205........... 2.053 2.350 1.850 2.058 2.351 1.851 2.052 2.350 1.850
2205-2210........... 2.053 2.350 1.849 2.057 2.351 1.850 2.052 2.350 1.850
2210-2215........... 2.052 2.350 1.849 2.057 2.350 1.849 2.052 2.350 1.849
2215-2220........... 2.052 2.350 1.849 2.057 2.350 1.849 2.052 2.350 1.850
2220-2225........... 2.052 2.350 1.849 2.057 2.350 1.849 2.052 2.350 1.850
2225-2230........... 2.052 2.350 1.850 2.057 2.351 1.850 2.051 2.350 1.850
2230-2235........... 2.052 2.350 1.850 2.057 2.351 1.850 2.051 2.350 1.850
2235-2240........... 2.052 2.350 1.850 2.057 2.350 1.850 2.051 2.350 1.850
2240-2245........... 2.052 2.350 1.849 2.057 2.350 1.850 2.051 2.350 1.850
2245-2250........... 2.052 2.350 1.849 2.057 2.350 1.849 2.051 2.350 1.850
2250-2255........... 2.052 2.350 1.849 2.057 2.350 1.849 2.051 2.350 1.850
2255-2260........... 2.051 2.350 1.850 2.057 2.350 1.850 2.051 2.350 1.850
2260-2265........... 2.051 2.350 1.850 2.056 2.351 1.850 2.051 2.350 1.850
2265-2270........... 2.051 2.350 1.850 2.056 2.350 1.850 2.051 2.350 1.850
2270-2275........... 2.051 2.350 1.849 2.056 2.350 1.850 2.051 2.350 1.850
2275-2280........... 2.051 2.350 1.849 2.056 2.350 1.850 2.050 2.350 1.850
2280-2285........... 2.051 2.350 1.849 2.056 2.350 1.850 2.050 2.350 1.850
2285-2290........... 2.051 2.350 1.849 2.056 2.350 1.850 2.050 2.350 1.850
2290-2295........... 2.051 2.350 1.850 2.056 2.350 1.850 2.050 2.350 1.850
2295-2300........... 2.051 2.350 1.850 2.056 2.350 1.850 2.050 2.350 1.850
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TABLE A4. LIFE EXPECTANCY AT BIRTH OF THE WORLD BY
DEVELOPMENT GROUP AND SEX: 1950-2300

World More devel oped regions Less developed regions
Period Male Female Male Female Male Female
Life expectancy at birth (years)
1950-1955.......cceeneee 45.17 47.93 63.53 68.54 40.24 41.88
1955-1960........ccceenuen. 48.19 51.04 65.55 70.98 43.58 45.24
1960-1965...........cc..... 51.03 53.75 66.65 72.53 47.03 48.40
1965-1970.......cccvenee 54.61 57.52 67.30 73.83 51.56 53.01
1970-1975......cccienne 56.53 59.51 67.83 74.78 54.00 55.45
1975-1980......ccccveuee 58.05 61.50 68.58 75.90 55.81 57.74
1980-1985.........ccvenee 59.42 63.15 69.23 76.49 57.34 59.75
1985-1990......ccccveuee 60.94 64.79 70.22 77.41 59.05 61.64
1990-1995........cccvenee 61.72 65.94 70.17 77.73 60.07 63.12
1995-2000......c.ccvemene 62.47 66.86 71.07 78.53 60.91 64.26
2000-2005..........ceuee. 63.33 67.63 72.13 79.40 61.74 65.09
2005-2010.......cceenene 64.25 68.41 73.01 80.09 62.69 65.96
2010-2015.................. 65.10 69.39 73.84 80.69 63.57 67.08
2015-2020.........c.ccu.... 65.89 70.36 74.66 81.36 64.38 68.18
2020-2025...........c.c..... 66.84 71.39 75.43 82.01 65.40 69.33
2025-2030......cccceuennee. 67.88 72.51 76.09 82.59 66.53 70.59
2030-2035.......ccccueeee. 68.99 73.64 76.73 83.10 67.74 71.88
2035-2040........ccccueune.. 70.06 74.73 77.35 83.59 68.91 73.13
2040-2045.........ccucu... 71.05 75.74 77.99 84.08 69.97 74.28
2045-2050........cccuennee. 71.98 76.66 78.64 84.57 70.97 75.32
2050-2055........cceenee. 73.04 7751 79.43 85.25 72.12 76.31
2055-2060........ccuene.. 74.10 78.43 80.17 85.88 73.23 77.29
2060-2065............c..... 75.09 79.28 80.88 86.49 74.28 78.20
2065-2070.......ccccuene.. 76.02 80.06 81.58 87.08 75.25 79.04
2070-2075......ccoevueenee. 76.89 80.79 82.25 87.67 76.15 79.82
2075-2080.......ccccueenee. 77.71 81.49 82.89 88.24 77.01 80.55
2080-2085.........ccueunee. 78.49 82.16 83.51 88.79 77.82 81.25
2085-2090........ccceuee. 79.23 82.79 84.09 89.31 78.59 81.91
2090-2095.........cceuee. 79.93 83.39 84.66 89.80 79.31 82.54
2095-2100.......cceunnen. 80.60 83.96 85.20 90.28 79.99 83.13
2100-2105.......cceeeeee 81.23 84.50 85.73 90.74 80.64 83.69
2105-2110....c.cccceneeeee 81.84 85.02 86.25 91.19 81.26 84.23
2110-2115.......c.ocueee. 82.42 85.53 86.75 91.62 81.86 84.75
2115-2120.......cceeeen. 82.99 86.03 87.24 92.05 82.43 85.25
2120-2125..........c...... 83.53 86.51 87.72 92.46 82.98 85.74
2125-2130....c.cccceneneee 84.06 86.98 88.19 92.87 8351 86.21
2130-2135.......ccveeeee 84.57 87.44 88.65 93.27 84.02 86.67
2135-2140........coceu... 85.07 87.89 89.10 93.66 84.52 87.11
2140-2145.................. 85.55 88.32 89.54 94.04 85.00 87.54
2145-2150........cccueeee. 86.01 88.74 89.96 94.40 85.46 87.95
2150-2155.........cuc..e. 86.46 89.15 90.38 94.76 85.90 88.35
2155-2160........cccueu... 86.90 89.54 90.79 95.11 86.33 88.74
2160-2165.................. 87.32 89.92 91.19 95.46 86.75 89.12
2165-2170........cccuc.... 87.73 90.29 91.59 95.79 87.16 89.48
2170-2175.......c.ceueeee. 88.14 90.66 91.97 96.12 87.56 89.85
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TABLE A4 (continued)

World More devel oped regions Less developed regions
Period Male Female Male Female Male Female
Life expectancy at birth (years)
2175-2180.......cc0cueee.. 88.53 91.02 92.35 96.44 87.95 90.20
2180-2185........cccueeee. 88.91 91.36 92.72 96.76 88.32 90.54
2185-2190.......ccccuvenee. 89.28 91.70 93.08 97.07 88.69 90.87
2190-2195.......ccecueeee. 89.64 92.03 93.44 97.37 89.05 91.20
2195-2200.......cc0cuvnne. 89.99 92.35 93.79 97.67 89.40 91.51
2200-2205.......ccccuvne. 90.34 92.65 94.14 97.96 89.74 91.82
2205-2210......ccc0cuvnne. 90.67 92.95 94.47 98.25 90.07 92.12
2210-2215.......ccccueenen 91.00 93.24 94.81 98.53 90.39 92.41
2215-2220.......ccccceuenun 91.31 93.52 95.13 98.81 90.70 92.68
2220-2225.......ccccvenee 91.62 93.79 95.46 99.08 91.01 92.95
2225-2230.......ceceeenee 91.91 94.05 95.77 99.35 91.30 93.21
2230-2235.......ccccveenee 92.20 94.30 96.08 99.61 91.58 93.46
2235-2240........cccuuen. 92.48 94.55 96.39 99.87 91.86 93.71
2240-2245...........uo.... 92.76 94.79 96.69 100.12 92.13 93.95
2245-2250.........cuc.... 93.03 95.03 96.98 100.37 92.40 94.18
2250-2255.......ccccvenee 93.29 95.26 97.27 100.62 92.66 94.41
2255-2260........cccueu... 93.55 95.49 97.56 100.86 92.92 94.64
2260-2265............c.... 93.81 95.71 97.84 101.10 93.17 94.86
2265-2270.......cccvenee 94.05 95.93 98.12 101.33 93.41 95.07
2270-2275......cccocvnn.. 94.30 96.14 98.39 101.56 93.65 95.29
2275-2280.......cccuvnn.. 94.54 96.35 98.66 101.79 93.88 95.49
2280-2285.........ccuv.ne.. 94.77 96.56 98.92 102.01 94.11 95.70
2285-2290.......cc0cuenne. 95.00 96.76 99.18 102.23 94.34 95.90
2290-2295........ccccvnne. 95.23 96.96 99.44 102.45 94.56 96.09
2295-2300.......cc0ceenne. 95.45 97.15 99.69 102.66 94.77 96.28
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TABLE A5. TOTAL POPULATION BY MAJOR AREA, ESTIMATES AND MEDIUM SCENARIO: 1950-2300

Latin America
and the Northern
Year Africa Asia Europe Caribbean America Oceania
Population (millions)
1950......ccceeue 221.2 13985 547.4 167.1 171.6 12.8
1955, 246.7 15419 575.2 190.8 186.9 14.3
1960............... 2774 17013 604.4 218.3 204.2 15.9
1965.......ccce.e 313.7 1899.4 634.0 250.5 219.6 17.7
1970......ccceun. 357.3 21431 655.9 284.9 231.9 194
1975....cciieee 408.2 23975 675.5 321.9 2434 21.6
1980......cccceune 469.6 26323 692.4 361.4 256.1 22.8
1985.....cceeee 541.8 2887.6 706.0 401.5 269.5 24.7
1990.......ccccene 622.4 3167.8 721.6 441.5 2835 26.7
1995......ceee 7075 3430.1 727.4 481.1 299.4 289
2000......ccccuene 795.7 3679.7 728.0 520.2 315.9 310
2005......ccceuene 888.0 39175 724.7 558.3 3322 33.0
2010.....ccceeune 984.2 4148.9 719.7 594.4 348.1 34.8
2015......ceeee 1084.5 4370.5 7134 628.3 364.0 36.6
2020.......cccu.. 1187.6 4570.1 705.4 659.2 379.6 38.3
2025......ccuene 12921 4742.2 696.0 686.9 394.3 399
2030....cccceruene 1398.0 4 886.6 685.4 7111 407.5 415
2035....ccciine 1504.2 5006.7 673.6 731.6 419.3 42.8
2040............... 1608.3 5103.0 660.6 748.0 429.7 439
2045......ceee 1708.4 51753 646.6 760.0 439.2 449
2050......ccccuene 1803.3 52221 631.9 767.7 447.9 458
2055.....cccene 1889.4 5255.2 615.5 7747 451.0 46.2
2060............... 1965.6 5269.9 599.6 778.3 454.4 46.4
2065......ccccuene 2032.6 5270.8 585.4 778.8 458.3 46.6
2070.....ccceeuen. 2090.8 5259.0 5731 776.7 461.9 46.7
2075...ccccciiiene 21404 52345 562.6 772.3 464.7 46.7
2080......ccevene 21815 5200.3 554.1 766.1 467.0 46.7
2085.....cccuveene 22130 5160.1 547.5 758.6 469.0 46.6
2090......ccceuene 22352 5116.7 543.0 750.2 470.8 46.4
2095.....ccceiene 2248.7 5069.9 540.1 741.4 472.3 46.2
2100......ccccuene 22543 5019.2 538.4 732.5 473.6 46.1
2105....ccccuieene 22528 4966.3 5375 724.0 474.5 459
2110....ccccveene 22451 4913.9 537.1 7159 475.2 45.7
2115 2231.7 4 865.0 537.4 708.3 476.1 455
2120.....cccvuene 22139 4821.2 538.3 701.3 477.3 45.3
2125 21928 4782.7 539.7 695.0 478.9 451
2130....cccceeene 2169.7 4747.0 5414 689.4 480.8 45.0
2135 2145.7 4714.7 5434 684.7 483.0 44.8
2140............... 21226 4 687.6 545.6 680.7 485.3 44.8
2145........ 21015 4 666.7 547.9 677.5 487.7 44.8
2150......ccuuene 2083.1 4650.8 550.4 675.0 490.1 44.8
2155....ce 2067.2 4639.1 552.9 673.1 492.3 44.8
2160............... 2053.7 46315 555.4 6719 494.3 44.8
2165.....ccconeee 20419 4627.9 557.8 6713 496.2 449
2170......ccu.. 20315 4628.0 560.1 6714 498.1 449
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TABLE A5 (continued)

Latin America
and the Northern
Year Africa Asia Europe Caribbean America Oceania
Population (millions)
2175....ene 20231 46314 562.5 672.0 500.1 45.0
2180.......c.e... 2016.7 4637.3 564.8 673.1 502.0 451
2185.....ccceee 2012.2 46454 567.1 674.6 503.8 451
2190.......c...... 2009.4 4655.7 569.3 676.4 505.5 45.2
2195.......coeee 2008.1 4668.0 5715 678.5 507.1 454
2200........c...... 2008.2 46817 573.7 680.8 508.8 455
2205....ccccuene 2009.8 4696.1 575.8 683.1 5104 45.6
2210....ccccunuene 20129 4710.8 578.0 685.5 512.0 458
2215 2017.2 47253 580.0 687.9 5135 459
2220......couuen. 20225 4739.8 582.1 690.2 514.9 46.1
2225....cccne 20285 47544 584.1 692.6 516.4 46.2
2230....ccccunuene 2035.0 4769.1 586.1 694.8 517.7 46.4
2235....ccciine 2041.6 47835 588.1 697.0 519.1 46.5
2240............... 2048.1 47974 590.0 699.2 520.4 46.7
2245............... 20544 4810.8 591.9 701.3 521.7 46.8
2250.....cccuuene 2060.4 4824.0 593.8 703.5 523.0 47.0
2255....ccce 2 066.1 4837.1 595.7 705.5 524.2 47.1
2260............... 20718 4.849.9 597.5 707.6 5254 47.3
2265........ce... 20774 4862.4 599.3 709.6 526.6 474
2270......cccu.... 2082.8 48747 601.1 711.5 527.7 47.6
2275..cciienn. 2088.1 4 886.6 602.8 7135 528.9 47.7
2280........c...... 20933 48984 604.6 7154 530.0 47.8
2285.....cceee 2098.3 4909.9 606.3 717.3 531.0 48.0
2290.......cccu.... 2103.2 4921.3 608.0 719.1 532.1 48.1
2295......coee 2108.0 49324 609.6 720.9 533.1 48.2
2300.......cc.e... 2112.7 49432 611.3 722.7 534.1 48.4
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TABLE A6. AVERAGE ANNUAL RATE OF POPULATION CHANGE BY MAJOR AREA: 1950-2300

Latin America
and the Northern
Period Africa Asia Europe Caribbean America Oceania
Average annual rate of change (per cent)
1950-1955......c.ceueeeee 2.185 1.953 0.990 2.653 1.705 2.149
1955-1960.......c.ceueunee 2.342 1.967 0.991 2.693 1.767 2.155
1960-1965................. 2.462 2.203 0.957 2.748 1.456 2112
1965-1970........ccuc... 2.599 2414 0.677 2574 1.096 1.926
1970-1975......cceeueee 2.663 2.243 0.591 2.446 0.967 2.071
1975-1980........ccueuee 2.805 1.869 0.494 2.315 1.013 1.139
1980-1985................. 2.860 1.851 0.388 2.103 1.019 1.559
1985-1990................ 2775 1.853 0.436 1.902 1.020 1.565
1990-1995................. 2.561 1.591 0.161 1.717 1.090 1.610
1995-2000 ......c.ccnue... 2.350 1.405 0.016 1.564 1.071 1414
2000-2005........ccoenvee 2.195 1.252 -0.090 1.412 1.003 1221
2005-2010.......cccveneee 2.058 1.148 -0.139 1.255 0.940 1.076
2010-2015................ 1.941 1.041 -0.176 1.107 0.888 0.980
2015-2020.......c.ccn.... 1.815 0.893 -0.225 0.963 0.841 0.912
2020-2025................. 1.687 0.739 -0.268 0.821 0.761 0.848
2025-2030 ....c.cecvenee 1.576 0.600 -0.307 0.693 0.660 0.755
2030-2035......ccceenvee 1.464 0.485 -0.347 0.569 0.568 0.634
2035-2040.......c..c..... 1.339 0.381 -0.390 0.442 0.492 0.523
2040-2045........ccu... 1.207 0.281 -0.429 0.318 0.435 0.446
2045-2050 ......cceuene 1.081 0.180 -0.460 0.202 0.395 0.391
2050-2055.......ceuune 0.933 0.126 -0.529 0.181 0.135 0.160
2055-2060 ........ceeune 0.791 0.056 -0.522 0.093 0.152 0.107
2060-2065 .........c.o.... 0.670 0.004 -0.478 0.014 0.173 0.068
2065-2070 .....cceeeene 0.564 -0.045 -0.427 -0.055 0.155 0.039
2070-2075 .....cccvenene 0.470 -0.093 -0.369 -0.114 0.123 0.019
2075-2080 .....ccceevune 0.380 -0.131 -0.306 -0.161 0.098 -0.014
2080-2085.......ccueuee 0.287 -0.155 -0.237 -0.196 0.084 -0.046
2085-2090........ceuune 0.200 -0.169 -0.166 -0.223 0.076 -0.069
2090-2095.........cccuune 0.120 -0.184 -0.106 -0.236 0.066 -0.079
2095-2100 ......cccevune 0.050 -0.201 -0.064 -0.240 0.052 -0.080
2100-2105.......ccueneee -0.013 -0.212 -0.035 -0.234 0.038 -0.079
2105-2110 ....ccueeneee -0.069 -0.212 -0.012 -0.227 0.032 -0.081
2110-2115........ccuneee -0.119 -0.200 0.011 -0.213 0.037 -0.086
2115-2120 ....c.ccvneee -0.160 -0.181 0.033 -0.198 0.050 -0.087
2120-2125................. -0.192 -0.160 0.051 -0.182 0.066 -0.082
2125-2130 ....ccuevenee -0.212 -0.150 0.064 -0.161 0.080 -0.069
2130-2135.....ccocenee -0.222 -0.137 0.073 -0.137 0.090 -0.046
2135-2140........c.c...... -0.216 -0.115 0.080 -0.115 0.097 -0.023
2140-2145 ................ -0.200 -0.090 0.086 -0.094 0.099 -0.004
2145-2150.......ccueueee -0.176 -0.068 0.090 -0.075 0.096 0.001
2150-2155 ..o -0.153 -0.050 0.091 -0.055 0.089 0.003
2155-2160.......coenuee -0.132 -0.033 0.088 -0.036 0.082 0.009
2160-2165................. -0.115 -0.015 0.086 -0.017 0.078 0.017
2165-2170 .....cceeueene -0.102 0.001 0.084 0.001 0.077 0.026
2170-2175 ....ccoeeune -0.083 0.014 0.084 0.018 0.078 0.031
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TABLE A6 (continued)

Latin America
and the Northern
Period Africa Asia Europe Caribbean America Oceania
Average annual rate of change (per cent)
2175-2180 .....cceeuennee -0.063 0.026 0.083 0.033 0.076 0.034
2180-2185.......ccoeneee -0.044 0.035 0.081 0.045 0.072 0.038
2185-2190.......cccueneee -0.028 0.044 0.079 0.055 0.068 0.043
2190-2195.......ccoeueee -0.013 0.053 0.077 0.062 0.065 0.050
2195-2200.......ccuenee 0.001 0.059 0.075 0.066 0.064 0.057
2200-2205................. 0.016 0.062 0.075 0.068 0.063 0.061
2205-2210 ....c.cecveueee 0.030 0.062 0.074 0.069 0.062 0.063
2210-2215 ... 0.043 0.062 0.072 0.069 0.059 0.065
2215-2220 ......ccuneee 0.052 0.061 0.071 0.069 0.057 0.067
2220-2225................. 0.059 0.061 0.069 0.067 0.055 0.069
2225-2230 ....ccueeenee 0.064 0.062 0.068 0.065 0.054 0.069
2230-2235........ccueuee 0.065 0.060 0.067 0.063 0.053 0.066
2235-2240................ 0.064 0.058 0.066 0.062 0.051 0.063
2240-2245................. 0.061 0.056 0.065 0.061 0.050 0.061
2245-2250 .....cueeueene 0.058 0.055 0.064 0.060 0.048 0.061
2250-2255........eeene 0.056 0.054 0.062 0.059 0.047 0.062
2255-2260 .....cceeneune 0.055 0.053 0.061 0.058 0.046 0.061
2260-2265................. 0.054 0.052 0.060 0.056 0.045 0.060
2265-2270 .....cceeuuene 0.053 0.050 0.059 0.055 0.044 0.058
2270-2275 .....ccveuene 0.051 0.049 0.058 0.054 0.043 0.057
2275-2280 .....ccveueene 0.049 0.048 0.057 0.053 0.041 0.057
2280-2285........cc.o... 0.048 0.047 0.056 0.052 0.040 0.056
2285-2290 .....cceeuene 0.047 0.046 0.056 0.051 0.039 0.056
2290-2295.........ccune 0.046 0.045 0.055 0.050 0.038 0.055
2295-2300 .....ccceevuene 0.045 0.044 0.054 0.049 0.038 0.054
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TABLE A7. TOTAL FERTILITY BY MAJOR AREA, MEDIUM SCENARIO: 1950-2300

Latin America
and the Northern
Period Africa Asia Europe Caribbean America Oceania
Total fertility (children per woman)
1950-1955......ccccveeee. 6.736 5.885 2.662 5.889 3.469 3.898
1955-1960.......ccueeee. 6.802 5.633 2.660 5.934 3.723 4115
1960-1965................. 6.860 5.632 2.578 5.971 3.341 4.006
1965-1970.........c.c..... 6.802 5.680 2.359 5.553 2.542 3.590
1970-1975.....ccvcueuee. 6.708 5.063 2.163 5.032 2.011 3.249
1975-1980.......ccuceee. 6.586 4.174 1.973 4.484 1.783 2.818
1980-1985...........c.... 6.426 3.659 1.882 3.899 1.806 2.624
1985-1990........ccoc.... 6.082 3.402 1.829 3.386 1.893 2.560
1990-1995........ccueeee. 5.632 2.975 1575 3.007 2.019 2.547
1995-2000.......cccueuee. 5.221 2.718 1.419 2.720 2.006 2.451
2000-2005 .....ccccveuvene 4.906 2.547 1.380 2.527 2.050 2.337
2005-2010.......ccccuee.e 4.567 2.418 1.372 2.357 2.045 2.229
2010-2015.................. 4.193 2.303 1.401 2.229 2.026 2.160
2015-2020 ........cc...... 3.840 2.208 1.438 2.125 2.015 2.119
2020-2025 ........cc....... 3.521 2.129 1.520 2.040 1.990 2.084
2025-2030 ....cccvveeueeee 3.233 2.059 1.627 1.981 1.957 2.044
2030-2035.......ccceeeeee 2.977 2.000 1.724 1.944 1.936 2.003
2035-2040.........ccue.. 2.750 1.951 1.788 1.908 1911 1.969
2040-2045 ................. 2.556 1.928 1.825 1.881 1.886 1.943
2045-2050 .......cceueee 2.397 1911 1.842 1.863 1.851 1.918
2050-2055........cccceueee 2.209 1.884 1.876 1851 1.901 1.889
2055-2060 .........c....... 2.063 1.872 1.924 1.849 1.970 1.857
2060-2065 ................. 1.961 1.866 1.986 1.850 2.050 1.881
2065-2070 .....ccecverene 1.896 1.860 2.018 1.850 2.069 1.918
2070-2075 ...ccevverene 1.863 1.854 2.035 1.851 2.067 1.961
2075-2080.....cccveuvene 1.856 1.864 2.047 1.853 2.067 1.973
2080-2085.......cccveuvene 1.850 1.881 2.057 1.853 2.066 1.977
2085-2090 .....ccccvevene 1.850 1.902 2.067 1.853 2.065 1.978
2090-2095......cccovevene 1.850 1.915 2.069 1.868 2.063 1.976
2095-2100.....ccccvevene 1.851 1921 2.067 1.889 2.062 1.975
2100-2105.....ccccveuvene 1.853 1931 2.065 1.922 2.061 1.976
2105-2110...ccccvverene 1.856 1.943 2.065 1.947 2.060 1.980
2110-2115....ccevee 1.860 1.963 2.066 1.977 2.060 1.984
2115-2120 ....ccvverene 1.864 1.990 2.067 2.000 2.059 1.986
2120-2125.....ccccovenene 1.869 2.018 2.066 2.016 2.058 1.987
2125-2130 ...ccccvvennene 1.875 2.027 2.064 2.033 2.058 1.990
2130-2135.....ccveeeee 1.882 2.034 2.064 2.049 2.057 2.006
2135-2140.........cc....... 1.902 2.045 2.064 2.056 2.057 2.029
2140-2145 ................. 1.928 2.054 2.064 2.059 2.056 2.053
2145-2150 ........ccue.. 1.961 2.054 2.064 2.058 2.056 2.056
2150-2155.........ccee.. 1.992 2.056 2.063 2.057 2.056 2.057
2155-2160................. 2.022 2.059 2.062 2.055 2.055 2.058
2160-2165.................. 2.038 2.062 2.062 2.055 2.055 2.060
2165-2170.......c.ccuu.e.. 2.038 2.062 2.062 2.055 2.055 2.061
2170-2175 .....cuvenne. 2.041 2.061 2.062 2.055 2.054 2.059
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TABLE A7 (continued)

Latin America
and the Northern
Period Africa Asia Europe Caribbean America Oceania
Total fertility (children per woman)
2175-2180....cccenee 2.040 2.060 2.062 2.054 2.054 2.057
2180-2185.......cceneee. 2.039 2.060 2.062 2.054 2.054 2.057
2185-2190....cccccueuvee 2.038 2.060 2.061 2.053 2.054 2.058
2190-2195......cccueueeee 2.037 2.060 2.061 2.053 2.054 2.059
2195-2200.......ccueuvee. 2.037 2.060 2.061 2.053 2.053 2.059
2200-2205.......ccocuce... 2.037 2.059 2.061 2.053 2.053 2.058
2205-2210....cceouenee. 2.037 2.059 2.061 2.052 2.053 2.057
2210-2215........cueee. 2.036 2.059 2.061 2.052 2.053 2.058
2215-2220 ....cocoueneee. 2.035 2.059 2.061 2.052 2.053 2.058
2220-2225........c.c...... 2.035 2.059 2.060 2.052 2.053 2.058
2225-2230 ....cceeenee 2.035 2.059 2.060 2.052 2.053 2.057
2230-2235.....ccocoenee 2.035 2.059 2.060 2.051 2.053 2.057
2235-2240................. 2.035 2.058 2.060 2.051 2.053 2.057
2240-2245.................. 2.034 2.058 2.060 2.051 2.052 2.057
2245-2250 .....ccoveeene 2.034 2.058 2.060 2.051 2.052 2.057
2250-2255 ... 2.034 2.058 2.060 2.051 2.052 2.057
2255-2260 ......ccoveeene 2.034 2.058 2.060 2.051 2.052 2.057
2260-2265........c.ccuenne 2.034 2.058 2.060 2.051 2.052 2.057
2265-2270 .....ccoveeene 2.034 2.058 2.060 2.051 2.052 2.057
2270-2275 .....ooveene 2.034 2.058 2.060 2.050 2.052 2.057
2275-2280 .....ccoveuene 2.034 2.058 2.060 2.050 2.052 2.057
2280-2285......cceeuene 2.034 2.058 2.060 2.050 2.052 2.057
2285-2290.....ccccveeene 2.034 2.058 2.060 2.050 2.052 2.057
2290-2295.......cccveueene 2.034 2.058 2.060 2.050 2.052 2.057
2295-2300 .....ccoeeeene 2.034 2.058 2.059 2.050 2.052 2.057
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TABLE A8. LIFE EXPECTANCY AT BIRTH BY MAJOR AREA AND SEX: 1950-2300

Latin America
and the
Africa Asia Europe Caribbean Northern America Oceania
Period Male Female Male Female Male Female Male Female Male Female Male Female
Life expectancy at birth (years)
1950-1955 36.49  39.12 40.70 4212 6295 67.95 4974  53.10 66.10 7192 58.03 62.90
1955-1960 .. 3860 4123 4419 4559 65.32 70.64 5249  56.19 66.71 7297 50.83  64.88
1960-1965.......... 40.67  43.33 4794  48.95 66.55 7228 5487 58.84 66.89  73.58 61.09 66.45
1965-1970......... 4279 4554 5321  54.27 6723 7366 56.74  60.94 66.98  74.22 61.82 67.36
1970-1975......... 4482  47.65 55.87  56.83 6739 7436 5859  63.30 6790 7555 63.05 68.67
1975-1980......... 46.80 49.69 57.71 59.20 67.57 75.17 60.51 65.67 69.57 71.27 64.64 70.39
1980-1985 .. 4830 5133 590.38 6136 6787 7571 61.90 68.03 7081 7748 66.51 7214
1985-1990......... 4981 5297 6121  63.40 68.98  76.65 63.49 69.84 7124 7797 67.83 73.23
1990-199%5......... 4945 5277 62.69  65.40 68.47  76.72 64.73 7139 7192 7847 69.22  74.68
1995-2000......... 48.48 5158 64.14  67.32 69.10 7743 6599 7287 7350  79.32 70.75 7581
2000-2005 47.89  49.99 65.52  69.02 7014 7820 67.07 73.90 7452  80.13 7176  76.64
2005-2010.. 48.66  49.86 66.68  70.39 71.06 7879 68.24 7494 7517  80.78 7270 7749
2010-2015......... 5049 5155 6741 7152 7201  79.28 69.33 7595 75.65 8137 7361  78.36
2015-2020.......... 5241 5351 68.00 7252 73.09  79.89 7033 76.94 7591 8195 7448  79.19
2020-2025.......... 5434 5542 68.86  73.59 74.08  80.60 7128 77.88 76.27 8232 7531  80.00
2025-2030.......... 56.45 57.66 69.81 74.68 74.89 81.26 72.17 78.77 76.71 82.60 76.12 80.88
2030-2035 .. 5854  59.96 70.83 7575 7562 8183 73.02  79.63 7726 8290 76.76 8167
2035-2040.......... 60.46 62.12 71.83 76.78 76.26 82.39 73.81 80.42 77.91 83.27 77.33 82.32
2040-2045 ......... 62.21 64.09 72.73 77.70 76.89 82.95 74.54 81.16 78.59 83.71 77.90 82.89
2045-2050......... 63.85 6592 7358 7851 7752 8350 7522 8184 7929 8422 7839 8345
2050-2055......... 65.61  67.69 7463  79.37 7836 8427 7615 8269 79.93  84.80 7896  84.00
2055-2060 .. 6725 69.33 7558  80.17 79.08 8488 7686 8324 80.68  85.52 7956 8453
2060-2065......... 68.78  70.81 76.46  80.90 79.78 8547 7755 8378 8142  86.21 80.14  85.05
2065-2070......... 7017 7216 7730 8159 80.47  86.06 7821 8429 8212  86.88 80.72  85.55
2070-2075.......... 7145 7339 78.08 8222 81.13  86.65 7886  84.79 8280 87.52 8129  86.04
2075-2080.......... 7264 7452 7882 8283 8176  87.21 7949 8528 83.46  88.13 81.84  86.51
2080-2085......... 7374 7558 7953 8341 8236  87.75 80.10 85.76 84.09 88.72 8239  86.99
2085-2090.......... 7477 7656 80.20  83.97 8294  88.26 80.69  86.22 84.70  89.29 8292 8745
2090-2095.......... 7572 7147 80.84 8451 8350 8875 81.27  86.67 8529  89.83 8345  87.92
2095-2100......... 76.61 7831 81.45  85.02 84.05  89.22 81.84 87.11 85.86  90.36 8396  88.37
2100-2105.......... 7745  79.10 8203 8551 8458  89.68 8239 8754 86.41  90.86 84.47  88.81
2105-2110........ 7823  79.85 82.60  85.99 8510  90.13 8293  87.96 86.94 9135 84.96  89.24
2110-2115......... 7897 8055 83.14  86.45 85.61  90.56 83.45  88.38 87.45  91.82 85.45  89.66
2115-2120.......... 79.68 8122 83.66  86.90 86.10  90.98 8396  88.78 87.95 9227 8592  90.08
2120-2125.......... 80.34 8186 84.16  87.34 86.58  91.39 84.46  89.17 88.43  92.70 86.39  90.50
2125-2130......... 80.97 8246 84.65  87.76 87.06 9179 84.95  89.55 88.89  93.12 86.86  90.92
2130-2135.. 8157  83.03 8512  88.17 8753 9219 8543  89.93 89.34 9353 8731  91.33
2135-2140......... 8214  83.58 8558  88.57 87.99 9259 8590  90.30 89.78  93.92 87.76  91.73
2140-2145 ......... 82.68  84.10 86.03  88.96 88.44  92.97 86.35  90.66 90.20 94.30 8819 9213
2145-2150......... 8319  84.59 86.47  89.34 88.89  93.35 86.80 9101 90.62  94.67 88.62 9251
2150-2155.......... 83.68  85.06 86.89  89.71 89.32 9371 8724 9136 91.01  95.02 89.05  92.90
2155-2160 .. 84.15 8551 87.31  90.07 89.75  94.08 87.67 9170 9140  95.37 89.46  93.28
2160-2165.......... 84.60  85.93 87.71  90.42 90.18 9444 88.09  92.03 91.78  95.70 89.87  93.65
2165-2170......... 85.03 86.34 8811  90.78 9059 9479 8851  92.36 9214  96.03 90.27 94.01
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TABLE A8 (continued)

Latin America
and the
Africa Asia Europe Caribbean Northern America Oceania
Period Male Female Male Female Male Female Male Female Male Female Male Female
Life expectancy at birth (years)
2170-2175.......... 8544  86.73 8849 9112 91.00 9514 8891  92.68 9250 96.34 90.67  94.37
2175-2180......... 8584  87.11 88.87  91.46 9140 9548 89.31  92.99 9284  96.65 91.05 9471
2180-2185.......... 86.22  87.48 8924 9179 9180 9581 89.70  93.30 9318 96.94 9144  95.06
2185-2190.......... 8659  87.83 89.60  92.10 9219 96.14 90.08  93.60 9351 9723 9182 9540
2190-2195........ 86.95 8817 8994 9241 9257 9647 9045 9390 9383 9751 9219 9574
2195-2200......... 87.30  88.50 90.29 9271 9295  96.79 90.82 9419 9414  97.78 9256  96.07
2200-2205.......... 87.64  88.83 90.62  93.00 9333 97.11 9118 9448 9444  98.05 9292  96.40
2205-2210......... 87.96  89.14 90.94 9328 9369 9742 9154 9476 9473 9831 9328 96.72
2210-2215.......... 8828 89.44 9125 9356 9405 97.72 91.88 9503 95.02 9856 9363  97.03
2215-2220.......... 8858  89.73 9156  93.83 9441  98.03 9222 9530 95.30 98380 9397 97.33
2220-2225......... 88.88  90.01 9186  94.09 9477  98.33 9256 9557 95.58  99.04 9431  97.62
2225-2230......... 89.16  90.28 9216 94.34 9511  98.62 9289 9583 95.84  99.27 9464 9791
2230-2235.......... 89.44  90.54 9244 9459 9546 9891 9321  96.08 96.10  99.50 9496 9819
2235-2240.......... 89.71  90.79 9272  94.83 95.79  99.20 9352 96.34 96.36  99.72 9529 9847
2240-2245 ........ 89.97 9103 9299  95.07 96.13  99.48 9384 9658 96.61  99.94 9561  98.76
2245-2250.......... 90.23 9127 9326  95.30 96.46  99.76 94.14  96.83 96.85 100.15 95.93  99.04
2250-2255.......... 9047 9151 9352 9553 96.78 100.03 9444  97.07 97.09 100.35 96.24 9931
2255-2260.......... 90.72 91.74 93.78 95.75 97.10 100.31 94.74 97.30 97.32  100.55 96.54 99.57
2260-2265.......... 90.95 9196 94.03  95.97 9742 10057 95.03 97.54 9755 100.75 96.85  99.84
2265-2270.......... 9119 9218 9427  96.18 97.73 100.84 9531  97.77 97.77 100.94 97.15 100.10
2270-2275.......... 9141 9239 9451  96.39 98.03 101.10 9559  97.99 97.99 101.13 9745 100.36
2275-2280.......... 91.63 9260 9475  96.60 98.34 101.35 9587 9821 9821 101.31 97.74 100.62
2280-2285.......... 9185 9280 9498  96.80 98.63 101.61 96.14 9843 9841 101.49 98.04 100.88
2285-2290.......... 92.06 93.00 9521  97.00 98.93 101.86 96.40  98.65 98.62 101.66 98.32 101.13
2290-2295.......... 9227 9320 9543  97.20 99.22 10211 96.66  98.86 98.82 101.83 98.61 101.37
2295-2300......... 9247 9339 95.65  97.39 9951 10235 96.92  99.07 99.02 102.00 98.89 101.62
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TABLE A9. TOTAL FERTILITY OF THE WORLD BY DEVELOPMENT GROUP,
MAJOR AREA AND REGION, MEDIUM SCENARIO: SELECTED PERIODS

Major area and region

1950-1955 2000-2005 2050-2055 2100-2105 2150-2155 2200-2205 2250-2255 2295-2300

Total fertility (children per woman)

WOrld....ccooieee e, 5.017 2.692 1.961 1.922 2.040 2.053 2.052 2.051
More developed regions...........c....... 2.837 1.564 1.886 2.063 2.059 2.058 2.057 2.056
Less developed regions.........c.......... 6.164 2.922 1.967 1.904 2.038 2.052 2.051 2.050

PN { o= DS 6.736 4.906 2.209 1.853 1.992 2.037 2.034 2.034
Southern Africa.......cccoceeveeieveennnne. 6.461 2.793 1.853 1.892 2.043 2.033 2.030 2.030
Eastern Africa......cccocvevvveeceneeinnns 6.969 5.610 2.262 1.849 1.980 2.032 2.030 2.029
Middle Africa.....c.cccovevnvieeveiieiens 5.908 6.279 2.349 1.850 1.969 2.037 2.032 2.031
Western Africa......cccccveeeveeceieennnns 6.853 5.558 2.261 1.850 1.985 2.035 2.033 2.033
Northern Africa......cccccevvvieeieieeienns 6.824 3.211 1.862 1.865 2.056 2.052 2.052 2.052

ASI Qe 5.885 2.547 1.884 1.931 2.056 2.059 2.058 2.058
Western ASia.......ccceeveeeeieiiesenennns 6.459 3.448 2.105 1.880 2.005 2.051 2.051 2.051
South-central ASia........cccceveevveiieneans 6.077 3.246 1.876 1.859 2.052 2.052 2.050 2.050
South-eastern ASia.......ccceeeveveeivennnns 5.951 2.548 1.856 1.933 2.055 2.052 2.051 2.051

5.683 1.775 1.850 2.090 2.081 2.079 2.078 2.077

Latin America and the Caribbean....... 5.889 2.527 1.849 1.922 2.057 2.053 2.051 2.050
South AMENCa....ceeveeeeiciececieiene 5.692 2.450 1.849 1.938 2.055 2.052 2.050 2.049
Caribbean........ccccceevveeiiceseeeen, 5.217 2.394 1.847 1.925 2.080 2.066 2.060 2.057
Central America........ccoevveeereeeenenn. 6.874 2.760 1.850 1.885 2.055 2.052 2.051 2.050

(0107== 0 - F SR 3.898 2.337 1.864 1.976 2.057 2.058 2.057 2.057
Polynesia........ccccoveveeveeeeeiicesesiene, 6.887 3.163 1.874 1.909 2.054 2.055 2.054 2.054
MiICroNeSia......ccoevevveeeeereiisiesieseenns 6.412 3.404 1.874 1.960 2.060 2.059 2.057 2.057
Melanesia......cccooeereeneienencreneeens 6.287 3.909 1.864 1.850 2.063 2.062 2.061 2.061
Australia/New Zealand .................... 3.273 1.747 1.850 2.061 2.058 2.056 2.055 2.055

Northern America.........ccceveeevveenenee. 3.469 2.050 1.901 2.061 2.056 2.053 2.052 2.052

U (o] o= T 2.662 1.380 1.875 2.065 2.063 2.061 2.060 2.059
Eastern EUrope........cccocvovvvveneneenen. 2912 1.180 1.887 2.070 2.064 2.061 2.060 2.060
Southern EUrope.........ccccceeeveieeneeenne 2.651 1.315 1.848 2071 2.073 2.071 2.070 2.069
Western EUrope..........cceeeveveenieneenen. 2.390 1.581 1.884 2.062 2.059 2.058 2.057 2.056
Northern EUrope.........cccovveenrecrnenne 2.319 1611 1.894 2.061 2.058 2.056 2.055 2.055
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TABLE A10. LIFE EXPECTANCY AT BIRTH OF THE WORLD BY DEVELOPMENT GROUP,
MAJOR AREA, REGION AND SEX: SELECTED PERIODS

Major area and region 1950-1955 2000-2005 2050-2055 2100-2105 2150-2155 2200-2205 2250-2255 2295-2300
Male life expectancy at birth (years)

WOITd .o 45.17 63.33 73.04 81.23 86.46 90.34 93.29 95.45
More developed regions..........c.ceueunee. 63.53 72.13 79.43 85.73 90.38 94.14 97.27 99.69
Lessdeveloped regions...........ccccevenenee. 40.24 61.74 7212 80.64 85.90 89.74 92.66 94.77

AFFICA. et 36.49 47.89 65.61 77.45 83.68 87.64 90.47 92.47
Southern AfriCa......c.coceeverneienecienene 43.44 43.93 57.93 75.73 84.30 89.18 92.46 94.70
Eastern Africa......cccooveereenecnneenns 34.88 42.36 63.96 77.31 83.86 87.85 90.63 92.56
Middle Africa.......ccovverneiennirneees 34.51 41.58 61.43 74.53 81.71 86.18 89.30 91.47
Western Africa......ocooeeeveenncnenenenns 34.23 48.97 65.99 7751 83.44 87.19 89.89 91.80
Northern Africa......ccocevvveeereccreenenns 40.74 64.46 75.12 81.66 86.10 89.57 92.40 94.54

ASIB. i 40.70 65.52 74.63 82.03 86.89 90.62 93.52 95.65
WeEStErN ASiA......covveeererreeienieeneeeeeens 43.64 67.11 76.51 82.25 86.16 89.38 91.96 93.82
South-central ASIa.......cceeveererererieeenenes 40.03 62.47 73.38 81.58 86.47 89.91 9251 94.37
South-eastern ASia.......occeeeeeeenererininns 39.91 64.36 75.26 82.30 86.90 90.40 93.15 95.18
Eastern ASia......ccccvvreeeiennnneieienene 41.36 69.73 75.68 82.61 87.99 92.29 95.84 98.55

BEUIOPE....oe e 62.95 70.14 78.36 84.58 89.32 93.33 96.78 99.51
Eastern EUrope.........cccccovvvevncreennennne 60.56 64.03 74.47 81.78 86.73 90.50 93.52 95.78
Southern EUrope.........cooeveeeenereninienenes 61.45 7457 79.97 84.84 89.28 93.26 96.85 99.77
Western EUrOpe.......c.ccevevervreeeccnirinieene 65.14 75.30 81.18 86.60 91.44 95.78 99.66 102.80
Northern EUrope........ccevveeeerveecreninnenes 66.83 74.92 80.88 86.04 90.48 94.36 97.76 100.45

Latin America and the Caribbean........... 49.74 67.07 76.15 82.39 87.24 91.18 94.44 96.92
SOUth AMENICa...eeviiieieieieerereeiees 50.28 66.48 76.03 82.19 87.11 91.18 94.60 97.21
Caribbean.........cocceennnnececres 50.78 64.89 73.90 80.29 85.39 89.45 92.79 95.36
Central AMENiCa.......coeeveereeerieeen 47.67 69.50 76.93 83.30 87.97 91.56 94.41 96.55

Northern America.......ccoceoeveereereerenenns 66.10 74.52 79.93 86.41 91.01 94.44 97.09 99.02

OCEANIA ...t 58.03 71.76 78.96 84.47 89.05 92.92 96.24 98.89
POlYNESIa.....coriierieereeec e 46.75 68.90 77.98 83.51 88.01 91.71 94.70 96.96
MiICIONESIA ....euvveneieiieerieeree e 51.76 70.26 79.62 84.42 88.78 92.65 95.95 98.59
MEBNESIA....c.cvevierieie e 36.51 59.30 73.82 82.11 87.44 91.22 94.08 96.09
Australia/New Zedand ...........cccoueuenee 67.02 76.29 81.26 85.89 89.98 93.75 97.27 100.23

Female life expectancy at birth (years)

WOITd .o 47.93 67.63 7751 84.50 89.15 92.65 95.26 97.15
More developed regions..........cc.eeunee. 68.54 79.40 85.25 90.74 94.76 97.96 100.62 102.66
Lessdeveloped regions.........c.cccceeenenee. 41.88 65.09 76.31 83.69 88.35 91.82 94.41 96.28

AFFICA. e 39.12 49.99 67.69 79.10 85.06 88.83 91.51 93.39
Southern Africa......cocooveevervreieneenrienens 4561 49.06 56.01 77.49 87.18 92.07 95.07 97.04
Eastern Africa......cccooveevvevienecnrieeenns 37.67 43.77 65.48 78.60 84.94 88.76 91.42 93.27
Middle Africa.......ccorrerrrierenreeeenns 37.76 43.77 63.41 76.12 82.98 87.22 90.20 92.27
Western Africa......occevveevveeienenneeenenns 36.85 50.27 67.37 78.78 84.49 88.05 90.63 92.46
Northern Africa.......c.covveeeecnnrninen 43.02 68.21 79.33 85.17 89.14 92.24 94.71 96.58

N T USSR 4212 69.02 79.37 85.51 89.71 93.00 95.53 97.39
WeEStErN ASiA......covveeerieerieieneeneeeeeens 46.79 71.31 81.01 85.61 88.86 91.68 93.96 95.56
South-central ASia.......ccoeeeerererenieeenenes 38.87 63.93 77.12 84.23 88.45 91.43 93.69 95.34
South-eastern ASia........coceeeeeererenininns 42.09 69.15 79.89 85.98 90.01 93.09 95.50 97.27
Eastern ASia......cccovvereeeecnnrsieieienene 44.66 74.75 81.64 87.61 92.30 96.02 99.10 101.46
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TABLE A10 (continued)

Major area and region 1950-1955 2000-2005 2050-2055 2100-2105 2150-2155 2200-2205 2250-2255 2295-2300
EUMOPE. ...ttt 67.95 78.20 84.27 89.68 93.71 97.11 100.03 102.35
Eastern EUrope..........ocovceeveveeeverennnnnnns 67.02 74.44 80.79 86.91 90.92 93.98 96.45 98.30
Southern EUrOpE........c.ovevvveveieeeererennas 65.15 80.95 85.89 90.08 93.92 97.35 100.42 102.92
Western EUrOpe.........cocveevvveeeeerernennnnnns 69.89 81.72 87.14 91.86 96.05 99.80 103.15 105.86
Northern Europe.......... 71.51 80.51 86.06 90.70 94.60 97.96 100.88 103.18
Latin America and the Caribbean........... 53.10 73.90 82.69 87.54 91.36 94.48 97.07 99.07
SoUth AMENICA ...cvcveeeeerereteeeeee e 53.85 73.93 83.02 87.67 91.43 94.58 97.24 99.31
Caribbean.........ccocoveveveveeereveeeeeeeeene 53.54 68.97 78.02 83.75 88.44 92.12 95.06 97.32
Central AMENICa.........cccevevevirieeeririrennes 50.77 75.39 82.94 88.05 91.80 94.73 97.06 98.83
Northern AMerica.......ccocoeeeevvveeeeviveennn. 71.92 80.13 84.80 90.86 95.02 98.05 100.35 102.00
OCEANIA.....ccveecvieereeeee e et 62.90 76.64 84.00 88.81 92.90 96.40 99.31 101.62
POIYNESIAL.....cvvevercrceesice e 50.89 73.44 82.97 87.93 91.84 95.06 97.62 99.56
MiCrONESIA ... 55.33 73.98 84.39 88.61 92.50 95.92 98.77 101.05
MeElaneSia.......c.coveveveeeeeeeceeeeeeeae 38.60 61.66 77.32 85.22 89.98 93.30 95.79 97.56
Australia/lNew Zedand ........................ 72.29 81.81 86.78 90.88 94.53 97.87 100.95 103.53
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TABLE A11l. TOTAL POPULATION BY COUNTRY, MEDIUM SCENARIO: 1950-2300

Country or area 1950 2000 2050 2100 2150 2200 2250 2300
Population (thousands)

Afghanistan...........cccoeeennecnenne. 8151 21391 69 517 90 255 76 818 70 442 71681 73410
Albania......cccoceeveiiiiiniene, 1215 3113 3670 3252 2983 3042 3153 3259
AlGEria.. oo 8753 30245 48 667 45 607 42572 43287 44 549 45619
ANgola.....ccoooevieeeeee 4131 12 386 43131 63 019 57121 53234 54 475 56 173
Argenting.......ccoeeeeeeeenenenenene 17150 37074 52 805 51 002 47108 47 650 49 409 50983
Armenia......ccooeveeeeeeeeeneeeseeens 1354 3112 2334 1623 1563 1624 1684 1739
Australia.....cccooeieneeeeeeee 8219 19153 25560 24583 24934 25921 26 839 27702
AU 6 935 8102 7376 6199 6 352 6 627 6 885 7119
Azerbaijan.........cccooeeeiiniiiennn 2 896 8157 10942 10324 9852 10098 10 352 10539
Bahamas.........cccoeeveveiencncen 79 303 395 365 346 353 361 368
Bahrain ......cccooeveneiniencieene 116 677 1270 1183 1078 1097 1134 1166
Bangladesh .......ccccoveieeenencenne 41783 137952 254599 259946 234356 232414 238173 242696
Barbados.........ccoooeieirieein 211 267 258 211 210 218 225 232
Belarus.....ccocoevieneneeeeeen 7745 10034 7539 5745 5839 6077 6 269 6428
Belgium ....ccooviiieeeee 8 639 10251 10221 9543 9 862 10299 10682 11 015
Belize....ooveeeecee 69 240 421 411 376 380 392 402
BeNnin.....cccoeenninreee 2046 6 222 15602 18 741 16 974 16 420 16 889 17 301
[2] 0101 o [ 734 2063 5288 6417 5788 5512 5633 5759
Bolivia.....ccoeoeniinreeeeen 2714 8317 15748 16 838 14 760 14 281 14763 15230
Bosniaand Herzegovina............ 2661 3977 3564 2737 2737 2846 2933 3004
Botswana..........ccccoeeieiiiniiiniene 419 1725 1380 1369 1372 1418 1481 1522
Brazil .....cccooeveniinrineeienn 53975 171796 233140 212450 202206 208831 216338 222609
Brunei Darussalam .................... 48 334 685 699 651 668 693 716
Bulgaria......cccoovenreienecrnienn 7251 8099 5255 3969 3990 4151 4287 4404
Burkina Faso.........cccccveineriennn. 3960 11 905 42 373 65179 62177 58 764 59 747 61178
Burundi.......cooovevneenernenn 2 456 6 267 19 459 27614 25958 24781 25396 26 066
Cambodia........ccooeverrirerieiieens 4346 13 147 29 567 34 409 31078 29727 30360 30932
Cameroon .........cceceeeeieenieeneennens 4 466 15117 24948 27045 24 868 24518 25 382 26 028
Canada......ccoooeereneeieenecee 13737 30 769 39 085 36234 37143 38539 39781 40 876
CapeVerde......cooevevneniinnns 146 436 812 833 764 763 787 807
Centra African Republic........... 1314 3715 6563 7517 6922 6777 7021 7215
Chad......ccoooiiiiiiee e 2658 7 861 25359 34 609 31352 29739 30461 31274
Channel Idands..........cccccecceueneene 102 144 126 112 116 121 127 131
Chile .o 6 082 15224 21805 21359 19 845 20016 20 651 21166
China.....ccooooiieiieeeeee 554760 1275215 1395182 1181496 1149121 1200725 1246731 1285238
China, Hong Kong SAR............. 1974 6 807 9431 8084 8 057 8 347 8577 8764
China, Macao SAR.......cccceceue. 190 450 578 487 489 507 523 537
Colombia......cccoeereeneeenercrenns 12 568 42120 67491 67519 60 233 58 903 60 739 62 254
COMONOS ... 173 705 1816 2195 1987 1895 1934 1972
CONQO .. 808 3447 10643 14 561 13470 12916 13183 13435
CoSta RICa.......coereeeeieirinieesienne 966 3929 6512 6190 5818 5916 6 064 6176
Cote d'IVOIre.......ceoeveereriirienne 2775 15827 27572 30123 27275 26 491 27 317 28 017
(@107 (- FRSR 3850 4 446 3587 3246 3351 3487 3598 3689
CUba......ccooeereirieeeeeee 5850 11 202 10074 8165 8141 8481 8 787 9 068

494 783 892 787 753 7 801 822
Czech Republic......cccocveveirienene 8925 10 269 8553 6 650 6785 7041 7274 7483
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TABLE A1l (continued)

Country or area 1950 2000 2050 2100 2150 2200 2250 2300
Population (thousands)
Dem. Peopl€'s Rep. of Korea..... 10815 22 268 24 966 22515 21990 22812 23499 24 056
Dem. Rep. of theCongo............. 12184 483571 151644 203341 182502 172953 177611 182697
Dem. Rep. of Timor-Leste......... 433 702 1433 1460 1305 1274 1307 1334
Denmark ......cccoverereenecrieienenn 4271 5322 5273 4902 5046 5242 5413 5 560
Djibouti.......cooviirrieeen 62 666 1395 1706 1547 1485 1526 1564
Dominican Republic.................. 2353 8353 11876 10998 9500 9336 9716 10 060
Ecuador........ccoooeieiieneecn 3387 12 420 18724 17 866 16 188 16 234 16 820 17 338
EQYPL oo 21834 67784 127407 131819 118772 117851 121595 124715
El Salvador .......ccccooeeeieencenne 1951 6 209 9793 9705 8695 8 600 8872 9104
Equatorial Guinea...........cc......... 226 456 1177 1461 1315 1270 1307 1340
Eritrea. ..o 1140 3712 10539 12910 11681 11 262 11584 11876
(SIS (o] - VO 1101 1367 657 522 540 560 576 588
Ethiopia....ccccooevenereeeceeicene 18434 65590 170987 222214 204944 196592 201427 206512
FJi e 289 814 969 889 789 781 809 832
Finland......cccoooeieiineieeece 4009 5177 4941 4 597 4747 4955 5144 5314
France......ccoveiinenccniceee 41829 59 296 64 230 60172 61 220 63 897 66 291 68 502
French Guiana..........ccoeevrveeenee. 25 164 354 364 327 324 335 344
French Polynesia............ccocuen... 61 233 355 339 318 324 334 343
Gabon .....coovveiie 469 1258 2488 2746 2476 2 406 2471 2525
Gambia.....ccccooeevrirenrirrenene 294 1312 2905 3322 2990 2876 2950 3017
(€751 0 1= TSR 3527 5262 3472 2684 2631 2732 2815 2881
GErMANY ..o 68 376 82282 79145 73069 75813 79395 82 564 85334
Ghana........cccveirneniirresene 4900 19593 39548 43899 40173 39192 40 261 41 147
GIEECE. ...ttt 7 566 10903 9814 7519 7524 7818 8075 8303
GuadelOupe.......cccevevereiririiiiienne 210 428 467 408 404 417 429 439
GUAM ..o 60 155 248 249 221 218 227 234
Guatemala.........coceeereernenneens 2969 11423 26 166 29 358 26 051 25 460 26 263 26 954
GUINEA ...t 2550 8117 19591 23783 21268 20318 20833 21353
GuUiNeaBissaU.......ccoevreriririenne 505 1367 4719 6969 6425 6022 6138 6 305
GUYBNAL...ccveeeerieeeeseeie e 423 759 507 360 333 340 351 360
[ = 3261 8 005 12429 12723 10836 10442 10817 11134
HONAUras .......coereeeeeecce 1380 6 457 12630 13263 11 702 11431 11 801 12117
HUNGAY ..o 9338 10012 7589 6211 6435 6708 6 940 7140
leedand.....ccoooovveneiiee 143 282 330 300 291 301 311 321
110 [ T 357561 1016938 1531438 1458360 1308190 1304534 1342329 1371709
Indonesia.......ccocoveieeieeencnceene 79538 211559 293797 272807 257207 263036 270296 276190
Iran, Idamic Rep. of .................. 16 913 66443 105485 98 223 92 550 94 900 98035 100715
1180 oo 5158 23224 57932 68 042 61717 60072 61730 63 066
Ireland......ccccooeviiiiiie 2969 3819 4 996 4521 4 452 4637 4809 4962
1SMa8l 1258 6 042 9989 9833 8873 8817 9111 9370
ItalY . 47104 57 536 44 875 33806 34090 35442 36 669 37801
21007 Lor: SO 1403 2580 3669 3458 3187 3223 3317 3396
JAPAN ... 83625 127034 109722 89 886 91 068 94 547 97660 100562
JOrdan ....c.ooeeneeeneee e 472 5035 10154 10 664 9757 9659 9904 10077
Kazakhstan .........ccoceeveeirieiennnn 6 703 15 640 13941 11677 11079 11422 11751 12019
Kenya.......ooooveiiiiiiiiiiiiccies 6 265 30549 43984 45814 44012 44178 45782 46 887
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TaBLE A1l (continued)

Country or area 1950 2000 2050 2100 2150 2200 2250 2300
Population (thousands)
KUWAEIT ..o 152 2247 4 926 4 559 4142 4158 4288 4393
Kyrgyzstan.........cccoceeeeneeinnienne 1740 4921 7235 6758 6348 6489 6 702 6 882
Lao People's Dem. Republic...... 1755 5279 11 448 12782 11 453 11155 11 477 11737
[ A T 1949 2373 1331 1031 1067 1109 1143 1172
Lebanon.......ccoeveieieincc 1443 3478 4946 4 506 4291 4420 4567 4694
Lesotho.....coceeeiereceeeec 734 1785 1377 1648 1682 1677 1723 1755
Liberia....cccooviiniiieeeec 824 2943 9821 13523 12157 11514 11 791 12 076
Libyan Arab Jamahiriya............. 1029 5237 9248 8978 8387 8 506 8761 8 968
Lithuania........ccccoooereeieoncncene 2567 3501 2526 2370 2434 2514 2568 2607
Luxembourg ........ccceeeeeeeeerennene 296 435 716 711 732 766 795 822
MadagasCar .........c.coeereireeienenn 4230 15970 46 292 61 608 57 041 54770 56 051 57 367
Mal@Wi ..o 2881 11370 25949 32789 30115 29156 30141 30982
MalaySia.....cccvvenereenecrenieenns 6110 23001 39551 39622 36244 36 264 37422 38 346
MaldiVes......ccoverrreneieieen 82 291 819 1011 927 900 923 944
Mali oo 3520 11904 45998 70488 64 834 60 785 61 697 62 986
Malta......coovreerrereeeeee 312 389 402 376 389 407 423 437
Martinique.......cceeeveeenvecreeieenn 222 386 413 376 371 383 393 401
Mauritania.......c.oeeeveeenecreeenenn 825 2645 7 497 9754 8939 8576 8788 9002
MaUFItiUS ...coeereeereeeriec e 493 1186 1461 1336 1306 1353 139 1428
MEXICO....cvveereirieereeesiee e 27737 98933 140228 128093 118947 120600 124072 126875
Micronesia, Fed. States of.......... 32 107 158 174 154 149 153 156
MoNgolia......ccoeveereeenieirieienn 761 2500 3773 3427 3145 3202 3310 3407
MOFOCCO. ....ceeeeeieeieieneeie e 8953 29108 47064 46 505 42 894 43184 44 616 45781
Mozambique.........ccceeeeererurrenne 6 442 17 861 31275 34432 31024 30291 31502 32474
Myanmar ..........cccceverveeneeinnene 17832 47 544 64 493 60 016 55693 56 611 58 368 59710
Namibia......cc.ccoovoeieirinecn 511 1894 2654 2899 2768 2770 2877 2954
[N o 8643 23518 50810 58 289 51928 49738 50839 51789
Netherlands..........cccccoeeerernenne 10114 15898 16 954 15945 16 383 17042 17 640 18172
Netherlands Antilles.................. 112 215 249 227 218 226 234 241
New Caledonia.........cccceeeruenene 65 215 382 365 335 338 348 356
New Zealand........ccccoeeeeerrenne 1908 3784 4512 4245 4273 4441 4591 4726
Nicaragua..........coeereeneereeencreenns 1134 5073 10 868 12 052 10 625 10 241 10551 10850
[N T = 2500 10742 53037 98 599 98 589 90 775 91 289 93820
[N TTo (< - U 29790 114746 258478 302459 276720 268436 276210 282809
NOIWEY .....cevviiriiiiriinccce e 3265 4473 4895 4498 4577 4772 4941 5088
Occupied Palestinian Territory .. 1005 3191 11114 14932 13576 12 856 13132 13484
OMAN ..o 456 2609 6812 8198 7377 7042 7223 7421
Pakistan ........ccocoevrereneirinienenn 39659 142654 348700 408534 358793 342511 351082 359100
Panama..........ccccoineniiiiiiiies 860 2950 5140 5137 4 626 4610 4781 4936
Papua New Guinea.................... 1798 5334 11110 12 429 11 202 10792 11078 11 329
Paraguay ...........cccoviniiiiiiiniene 1488 5470 12111 13558 11943 11 556 11927 12 286
PerU.....ocviiiiiiiie 7632 25952 41 105 39787 35966 35928 37031 37913
Philippings.......ccccoveenecriniennn 19 996 75711 126965 128798 118182 118544 122389 125433
Poland.........cccovernnicnncrnienn 24824 38671 33004 26 094 25 686 26 626 27410 28 051
Portugal ........ccocovrrenenieirieieen 8 405 10016 9027 7335 7401 7729 8028 8302
PUEMO RICO ..o 2218 3816 3723 3073 3001 3084 3155 3210
QLA ..o 25 581 874 848 772 771 790 804
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TABLE A1l (continued)

Country or area 1950 2000 2050 2100 2150 2200 2250 2300
Population (thousands)
Republic of Korea.........cccceuenee. 18 859 46 835 46 418 37250 37411 39070 40 422 41 491
Republic of Moldova................. 2341 4283 3580 2756 2652 2751 2850 2943
REUNION ... 248 723 1014 977 947 971 996 1015
RoOMaNia.......ccoverereeneirieienns 16 311 22480 18 063 14 769 15 269 15881 16 378 16 784
Russian Federation .................... 102702 145612 101456 79537 83083 86 743 89491 91 647
Rwanda..........ccooevereeinincicene 2162 7724 16973 20552 19 090 18 659 19 246 19742
IS S T (o - U 79 146 163 150 139 142 146 149
St. Vincent and Grenadines....... 67 118 129 114 111 114 119 122
151 110 WO 82 173 254 295 265 254 260 267
Sao Tome and Principe.............. 60 149 349 406 371 360 370 380
Saudi Arabia......cccceeeeeneniiens 3201 22147 54738 61 331 54 968 53716 55 382 56 880
Senegal ..o 2500 9393 21589 25256 22824 22189 23028 23839
Serbia and Montenegro.............. 7131 10555 9371 7804 7624 7933 8208 8 437
SierraLeone........cocooeeeeeniiennnns 1944 4415 10 339 11027 8663 7994 8316 8 647
SINQAPOTE. .....coveeeeeeeeeieeieeieains 1022 4016 4538 3586 3632 3783 3911 4014
Slovakia.......cccoovereieireicees 3463 5391 4948 3998 3949 4104 4235 4 346
Slovenia.......coovvveieienieniies 1473 1990 1569 1159 1157 1199 1236 1268
Solomon Islands........cccceevruenene 90 437 1071 1188 1040 1002 1033 1063
SOMAT A 2264 8720 39 669 66 074 63676 59 823 60 751 62 273
South Africa.....cccoevevirniinieene 13683 44 000 40 243 38322 38045 39958 41633 42 804
SPAIN...ciirereree e 28 009 40 752 37336 29122 29177 30491 31689 32787
Sri Lanka .....coeeveeeneirnieiniene 7483 18 595 21172 18 694 18111 18 770 19411 19943
SUAN....coereiieeee e 9190 31437 60133 65 157 58 250 56 372 57 969 59 292
SUMNAME....c.eiieirieiereereeeeieene 215 425 459 428 397 399 408 415
Swaziland .......cccoeeeveiirniniene 273 1044 948 945 923 952 1003 1035
SWEEN ..ot 7014 8 856 8700 8112 8 346 8709 9 046 9355
Switzerland.........ccoeveeirninnenene 4694 7173 5810 4827 4942 5136 5323 5499
Syrian Arab Republic................ 3495 16 560 34174 35012 31697 31530 32558 33413
Taikistan .....ccoceoeviervecienes 1532 6 089 9552 8941 8077 8099 8 282 8 427
TFYR Macedonia..........cccceueee.. 1230 2024 2156 1912 1852 1919 1979 2032
Thailand........ccooeoereininicee, 19 626 60 925 77079 70351 69 186 72 140 74748 76 861
1o [0 IS 1329 4562 10 005 11493 10 546 10341 10671 10928
TONQA....c e 47 101 122 123 109 106 109 112
Trinidad and Tobago.................. 636 1289 1221 1051 1037 1080 1114 1141
TUNISIA i 3530 9519 12 887 11 390 10 809 11162 11551 11 887
TUIKEY oo 21484 68 281 97 759 90 323 85 548 87 452 89 796 91 583
Turkmenistan........ccccceevevrenennn. 1211 4643 7541 7185 6 606 6 680 6 885 7051
Uganda.......ccoeeverereeeniencneeene 5210 23487 103248 167099 158825 149004 151074 154511
UKFaiNg.....cooevuereeneneeeeeee e 37298 49 688 31749 24129 24794 25798 26 652 27 387
United Arab Emirates................ 70 2820 4112 3652 3318 3339 3449 3547
United Kingdom..........ccccceeuee. 49 816 58 689 66 166 64 375 66 236 68 895 71229 73239
United Rep. of Tanzania............ 7 886 34837 69112 76 662 69 351 67 890 70018 71534
United States of America........... 157813 285003 408695 437155 452753 470045 483033 493038
United States Virgin Islands...... 27 109 133 123 116 119 123 127
Uruguay ....c..coeeeeneeneeeeesenneneens 2239 3342 4128 3926 3590 3596 3700 3782
Uzbekistan .........ccoveeereciriniennnn 6314 24913 37818 34369 31921 32552 33450 34146
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TaBLE A1l (continued)

Country or area 1950 2000 2050 2100 2150 2200 2250 2300
Population (thousands)
VanUatU .......cceevveeveesieesieesieenns 48 197 435 481 423 404 415 425
Venezuela........ccoeovevvvvvvveverennnne, 5094 24 277 41733 40752 36 943 37146 38483 39733
Viet Nam ....ocoovveeieceececeee 27 367 78137 117693 110152 104719 107501 110845 113585
Western Sahara...........ccceveveeenene. 14 285 641 708 646 633 650 663
D (= 11 0 I 4 316 18017 84385 144206 136745 126633 127591 129861
Zambia.......cccovvieeiecieceeee 2440 10419 18528 22 106 20630 20123 20827 21421
Zimbabwe........cccccevvvieveieeee 2744 12 650 12 658 12 562 12034 12 437 13178 13 662
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TABLE A12. AVERAGE ANNUAL RATE OF POPULATION CHANGE BY COUNTRY, MEDIUM SCENARIO: 1950-2300

Country or areay

1950-2000 2000-2050 2050-2100 2100-2150 2150-2200 2200-2250 2250-2300

Bosniaand Herzegovina.................
BOtSWaNa........covvirirereeirieenesesieienans

Bulgaria.....ccovvereerniseirecees
BurkinaFaso.........ccccceveveeieciennene
Burundi ........cccoooveiiiieeeece e
Cambodia.......cccceereeierereeireee

China, Hong Kong SAR..................
China, Macao SAR........ccccevevrnene
Colombia.......cceeeieeireceeieeceeie e

Average annual rate of change (per cent)

1.93
1.88
248
2.20
154
1.67
1.69
0.31
207
2.69
353
2.39
0.47
0.52
0.34
2.50
222
2.07
224
0.80
2.83
232
3.88
0.22
2.20
1.87
221
244
161
218
2.08
217
0.69
1.84
1.66
248
172
242
281
2.90
281
3.48
0.29
1.30
0.92
0.28

2.36
0.33
0.95
2.50
0.71
-0.58
0.58
-0.19
0.59
0.53
1.26
1.23
-0.07
-0.57
-0.01
112
184
1.88
1.28
-0.22
-0.45
0.61
1.44
-0.86
2.54
227
1.62
1.00
0.48
1.25
114
2.34
-0.28
0.72
0.18
0.65
0.50
0.94
1.89
2.25
101
111
-0.43
-0.21
0.26
-0.37

0.52
-0.24
-0.13

0.76
-0.07
-0.73
-0.08
-0.35
-0.12
-0.16
-0.14

0.04
-0.41
-0.54
-0.14
-0.05

0.37

0.39

0.13
-0.53
-0.02
-0.19

0.04
-0.56

0.86

0.70

0.30

0.16
-0.15

0.05

0.27

0.62
-0.22
-0.04
-0.33
-0.31
-0.34

0.00

0.38

0.63
-0.10

0.18
-0.20
-0.42
-0.25
-0.50

United Nations Department of Economic and Social Affairs/Population Division

World Population to 2300

-0.32
-0.17
-0.14
-0.20
-0.16
-0.08

0.03

0.05
-0.09
-0.11
-0.19
-0.21

0.00

0.03

0.07
-0.18
-0.20
-0.21
-0.26

0.00

0.00
-0.10
-0.14

0.01
-0.09
-0.12
-0.20
-0.17

0.05
-0.17
-0.16
-0.20

0.07
-0.15
-0.06
-0.01

0.01
-0.23
-0.20
-0.16
-0.12
-0.20

0.06
-0.01
-0.09

0.04

-0.17
0.04
0.03

-0.14
0.02
0.08
0.08
0.08
0.05
0.04
0.03

-0.02
0.07
0.08
0.09
0.02

-0.07

-0.10

-0.07
0.08
0.07
0.06
0.05
0.08

-0.11

-0.09

-0.09

-0.03
0.07
0.00

-0.04

-0.11
0.09
0.02
0.09
0.07
0.07

-0.04

-0.09

-0.08
0.03

-0.06
0.08
0.08
0.06
0.07

0.03
0.07
0.06
0.05
0.07
0.07
0.07
0.08
0.05
0.05
0.07
0.05
0.06
0.06
0.07
0.06
0.06
0.04
0.07
0.06
0.09
0.07
0.07
0.06
0.03
0.05
0.04
0.07
0.06
0.06
0.07
0.05
0.08
0.06
0.08
0.05
0.06
0.06
0.04
0.04
0.05
0.06
0.06
0.07
0.06
0.07

0.05
0.07
0.05
0.06
0.06
0.06
0.06
0.07
0.04
0.04
0.06
0.04
0.06
0.05
0.06
0.05
0.05
0.04
0.06
0.05
0.05
0.06
0.07
0.05
0.05
0.05
0.04
0.05
0.05
0.05
0.05
0.05
0.07
0.05
0.06
0.04
0.05
0.05
0.04
0.04
0.04
0.05
0.05
0.06
0.05
0.06
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TABLE A12 (continued)

Country or areay 1950-2000 2000-2050 2050-2100 2100-2150 2150-2200 2200-2250 2250-2300
Average annual rate of change (per cent)
Dem. People's Rep. of Korea........... 1.44 0.23 -0.21 -0.05 0.07 0.06 0.05
Dem. Rep. of the Congo..........c....... 277 2.28 0.59 -0.22 -0.11 0.05 0.06
Dem. Rep. of Timor-Leste............... 0.96 1.43 0.04 -0.22 -0.05 0.05 0.04
DeNMark......cccceeererreeeneseeseeenenns 0.44 -0.02 -0.15 0.06 0.08 0.06 0.05
Djibouti ...ccveveeeeeerer e 4.75 1.48 0.40 -0.19 -0.08 0.05 0.05
Dominican Republic........c..ccooeuenee. 2.53 0.70 -0.15 -0.29 -0.03 0.08 0.07
Ecuador ........cooveereinnineeee 2.60 0.82 -0.09 -0.20 0.01 0.07 0.06
|07/ o (SR 227 1.26 0.07 -0.21 -0.02 0.06 0.05
El Salvador.......ccccoeovrnenneirinienn 2.32 0.91 -0.02 -0.22 -0.02 0.06 0.05
Equatorial Guinea........cccoeevreeeennee 141 1.90 0.43 -0.21 -0.07 0.06 0.05
Eritrea. .o 2.36 2.09 0.41 -0.20 -0.07 0.06 0.05
[S55 (0] 0T WS 0.43 -1.46 -0.46 0.07 0.07 0.06 0.04
Ethiopia.......ccccoeeereiinnennereen 254 1.92 0.52 -0.16 -0.08 0.05 0.05
] S 207 0.35 -0.17 -0.24 -0.02 0.07 0.06
Finland ..o 0.51 -0.09 -0.14 0.06 0.09 0.07 0.06
France......cooooevveeeiecneenseseeee 0.70 0.16 -0.13 0.03 0.09 0.07 0.07
French Guiana.........cc.cecevveeirieiennn 3.73 154 0.05 -0.21 -0.02 0.07 0.06
French Polynesia..........ccococeevveeeennne 2.69 0.84 -0.09 -0.13 0.04 0.06 0.05
GaboN......cieeeee e 1.97 1.36 0.20 -0.21 -0.06 0.05 0.04
Gambia......cooeererrrere e 2.99 1.59 0.27 -0.21 -0.08 0.05 0.05
(€7 o o ¥ S 0.80 -0.83 -0.52 -0.04 0.08 0.06 0.05
GEIMENY.....cveeiieeeririeesieeseeeneneenens 0.37 -0.08 -0.16 0.07 0.09 0.08 0.07
Ghana......cccooeererrreesee e 2.77 1.40 0.21 -0.18 -0.05 0.05 0.04
(€ v - T 0.73 -0.21 -0.53 0.00 0.08 0.06 0.06
GUAdEIOUPE .....cnveveveieeesieeseeiesesienns 1.42 0.17 -0.27 -0.02 0.06 0.05 0.04
GUAM....ecieeieeeieriee s 191 0.93 0.01 -0.24 -0.02 0.07 0.07
GuatemMala......coevrereeeerieireeennens 2.69 1.66 0.23 -0.24 -0.05 0.06 0.05
GUINEAL....eoerreeeeieeesiee e 2.32 1.76 0.39 -0.22 -0.09 0.05 0.05
GUINEaBISSAU ... 1.99 248 0.78 -0.16 -0.13 0.04 0.05
(€10)17 10T USSR 1.17 -0.81 -0.69 -0.15 0.05 0.06 0.05
Haith .o 1.80 0.88 0.05 -0.32 -0.07 0.07 0.06
HONAUIES......cooeireeeeeeeae 3.09 1.34 0.10 -0.25 -0.05 0.06 0.05
HUNGAY ... 0.14 -0.55 -0.40 0.07 0.08 0.07 0.06
lceland.....cooevveeiecee 1.36 0.31 -0.19 -0.06 0.07 0.07 0.06
INi@.....ciiiir e 2.09 0.82 -0.10 -0.22 -0.01 0.06 0.04
INAONESIA.....eeveeeeeieiieee e 1.96 0.66 -0.15 -0.12 0.04 0.05 0.04
Iran, ISamic Rep. Of ......ccoecvreeuenene 2.74 0.92 -0.14 -0.12 0.05 0.07 0.05
(1= o DS 3.01 1.83 0.32 -0.20 -0.05 0.05 0.04
Ireland ... 0.50 0.54 -0.20 -0.03 0.08 0.07 0.06
I1SFAE .. 314 1.01 -0.03 -0.21 -0.01 0.07 0.06
IAlY oo 0.40 -0.50 -0.57 0.02 0.08 0.07 0.06
21007 o T 1.22 0.70 -0.12 -0.16 0.02 0.06 0.05
JAPAN ..o 0.84 -0.29 -0.40 0.03 0.07 0.06 0.06
o (o o P 4.73 1.40 0.10 -0.18 -0.02 0.05 0.03
Kazakhstan.......c.ccoceevveeenienvrennenns 1.69 -0.23 -0.35 -0.10 0.06 0.06 0.05
(=11 T 317 0.73 0.08 -0.08 0.01 0.07 0.05
KUWaIT. ..o 5.38 157 -0.15 -0.19 0.01 0.06 0.05
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TABLE A12 (continued)

Country or areay

1950-2000 2000-2050 2050-2100 2100-2150 2150-2200 2200-2250 2250-2300

Kyrgyzstan ..........ccccoeeeeeevenienenenns
Lao People's Dem. Republic...........

Libyan Arab Jamahiriya..................
Lithuania........cooeeeveenninneneenen

MartiniqUE......c.eereeererieeniecreeeeeane
Mauritania........ccceeveeeeireieeieeieieene
MaUFtiUS.....ccoveireeiricee e

Micronesia, Fed. States of ...............
MoNgolia.......ccoeereverieeeeeeci e
MOFOCCO ....oevevecveeeieieeere e ete e

Average annual rate of change (per cent)

2.08
2.20
0.39
1.76
1.78
2.55
3.25
0.62
0.77
2.66
2.75
2.65
253
244
0.44
1.10
233
1.75
254
241
2.38
2.36
2.04
1.96
2.62
2.00
0.90
131
240
1.37
3.00
2.92
2.70
0.63
231
3.49
2.56
247
217
2.60
245
2.66
0.89
0.35
1.09
6.29

0.77
155
-1.16
0.70
-0.52
241
114
-0.65
0.99
213
1.65
1.08
2.07
2.70
0.07
0.14
2.08
0.42
0.70
0.78
0.82
0.96
112
0.61
0.68
154
0.13
0.29
1.15
0.35
152
3.19
1.62
0.18
2.50
192
1.79
111
1.47
159
0.92
1.03
-0.32
-0.21
-0.05
0.81

-0.14
0.22
-0.51
-0.19
0.36
0.64
-0.06
-0.13
-0.01
0.57
0.47
0.00
0.42
0.85
-0.14
-0.19
0.53
-0.18
-0.18
0.18
-0.19
-0.02
0.19
-0.14
0.18
0.27
-0.12
-0.19
-0.09
-0.12
0.21
124
0.31
-0.17
0.59
0.37
0.32
0.00
0.22
0.23
-0.07
0.03
-0.47
-0.41
-0.38
-0.06
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-0.12
-0.22

0.07
-0.10

0.04
-0.21
-0.14

0.05

0.06
-0.15
-0.17
-0.18
-0.17
-0.17

0.07
-0.02
-0.17
-0.05
-0.15
-0.24
-0.17
-0.16
-0.21
-0.15
-0.09
-0.23

0.05
-0.07
-0.17

0.01
-0.25

0.00
-0.18

0.03
-0.19
-0.21
-0.26
-0.21
-0.21
-0.25
-0.20
-0.17
-0.03

0.02
-0.05
-0.19

0.04
-0.05
0.08
0.06
-0.01
-0.11
0.03
0.06
0.09
-0.08
-0.06
0.00
-0.06
-0.13
0.09
0.07
-0.08
0.07
0.03
-0.07
0.04
0.01
-0.05
0.03
0.00
-0.09
0.08
0.07
0.02
0.08
-0.07
-0.17
-0.06
0.08
-0.11
-0.09
-0.09
-0.01
-0.07
-0.07
0.00
0.01
0.07
0.09
0.05
0.00

0.06
0.06
0.06
0.07
0.05
0.05
0.06
0.04
0.08
0.05
0.07
0.06
0.05
0.03
0.08
0.05
0.05
0.06
0.06
0.05
0.07
0.07
0.08
0.06
0.08
0.04
0.07
0.07
0.06
0.07
0.06
0.01
0.06
0.07
0.04
0.05
0.05
0.07
0.05
0.06
0.06
0.06
0.06
0.08
0.05
0.05

0.05
0.04
0.05
0.05
0.04
0.05
0.05
0.03
0.07
0.05
0.06
0.05
0.04
0.04
0.06
0.04
0.05
0.05
0.04
0.05
0.06
0.05
0.06
0.05
0.05
0.04
0.06
0.06
0.05
0.06
0.06
0.05
0.05
0.06
0.05
0.05
0.05
0.06
0.04
0.06
0.05
0.05
0.05
0.07
0.03
0.03
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TABLE A12 (continued)

Country or areay 1950-2000 2000-2050 2050-2100 2100-2150 2150-2200 2200-2250 2250-2300
Average annual rate of change (per cent)
Republic of Korea........ccccoeevreeeenee. 1.82 -0.02 -0.44 0.01 0.09 0.07 0.05
Republic of Moldova...........cc.......... 121 -0.36 -0.52 -0.08 0.07 0.07 0.06
REUNION......ceirieeeeees e 214 0.68 -0.07 -0.06 0.05 0.05 0.04
Romania........ccoceevvevrenenenieereeeeens 0.64 -0.44 -0.40 0.07 0.08 0.06 0.05
Russian Federation............cccceueeenee. 0.70 -0.72 -0.49 0.09 0.09 0.06 0.05
RwWanda.......ccooeeveinninneeeene 2.55 157 0.38 -0.15 -0.05 0.06 0.05
St LUCIA. e 122 0.22 -0.16 -0.15 0.03 0.05 0.04
St. Vincent and Grenadines............. 1.13 0.18 -0.23 -0.07 0.07 0.07 0.06
SAMOAL...c.vevireeeeieienerie e 1.49 0.77 0.30 -0.22 -0.08 0.05 0.05
Sao Tome and Principe........ccoeu.e. 181 1.70 0.30 -0.18 -0.06 0.05 0.05
Saudi Arabia........ccoveeeireiiniiiniens 3.87 181 0.23 -0.22 -0.05 0.06 0.05
SENEgAl ..o 2.65 1.66 0.31 -0.20 -0.06 0.07 0.07
Serbiaand Montenegro................... 0.78 -0.24 -0.37 -0.05 0.08 0.07 0.06
SIEmaLleone.....coveeeveineeennenens 1.64 1.70 0.13 -0.48 -0.16 0.08 0.08
SINQAPOTE ... 2.74 0.24 -0.47 0.03 0.08 0.07 0.05
Slovakia.....occoeriinneiieeensene 0.88 -0.17 -0.43 -0.02 0.08 0.06 0.05
Slovenia......occoveinneineeenee 0.60 -0.48 -0.61 0.00 0.07 0.06 0.05
Solomon Idlands.........cccocceererenenne 3.16 1.79 0.21 -0.27 -0.07 0.06 0.06
170007 T W 2.70 3.03 1.02 -0.07 -0.12 0.03 0.05
South AfriCa....ccevrereirer e 2.34 -0.18 -0.10 -0.01 0.10 0.08 0.06
S0 11 o 0.75 -0.18 -0.50 0.00 0.09 0.08 0.07
S IR 41 DO 1.82 0.26 -0.25 -0.06 0.07 0.07 0.05
1S 0o o [ 2.46 1.30 0.16 -0.22 -0.07 0.06 0.05
SUMNBME ..o 1.36 0.15 -0.14 -0.15 0.01 0.05 0.03
Swaziland......cccoeevreveeneiiieeneene 2.68 -0.19 -0.01 -0.05 0.06 0.10 0.06
ST e = o PO 0.47 -0.04 -0.14 0.06 0.09 0.08 0.07
Switzerland .......ccoveeeeieeieieneens 0.85 -0.42 -0.37 0.05 0.08 0.07 0.07
Syrian Arab Republic.........ccccevuene. 311 145 0.05 -0.20 -0.01 0.06 0.05
TaiKistan....cccooeevveiererreeeeseeee 2.76 0.90 -0.13 -0.20 0.01 0.04 0.03
TFYR Macedonia........cccceeerieennen 1.00 0.13 -0.24 -0.06 0.07 0.06 0.05
Thailand ... 227 0.47 -0.18 -0.03 0.08 0.07 0.06
L0 ¢ o SRR 247 157 0.28 -0.17 -0.04 0.06 0.05
L0 o =- F SR 152 0.39 0.01 -0.23 -0.05 0.06 0.05
Trinidad and Tobago..........ccccvneee. 141 -0.11 -0.30 -0.03 0.08 0.06 0.05
TUNISI e 1.98 0.61 -0.25 -0.10 0.06 0.07 0.06
TUIKEY .ot 231 0.72 -0.16 -0.11 0.04 0.05 0.04
Turkmenistan .......cccceeeevrerenencnenen 2.69 0.97 -0.10 -0.17 0.02 0.06 0.05
Uganda........ccoeveereeenenieneniecreeienenne 3.01 2.96 0.96 -0.10 -0.13 0.03 0.04
UKFaiNe.......ceeveeerieineseesie e 0.57 -0.90 -0.55 0.05 0.08 0.07 0.05
United Arab Emirates...........coceuen... 7.40 0.75 -0.24 -0.19 0.01 0.06 0.06
United Kingdom.........ccccoveeirieennen 0.33 0.24 -0.05 0.06 0.08 0.07 0.06
United Rep. of Tanzania.................. 297 137 021 -0.20 -0.04 0.06 0.04
United States of America................ 1.18 0.72 0.13 0.07 0.07 0.05 0.04
United States Virgin Idands............ 2.80 0.40 -0.16 -0.11 0.06 0.07 0.06
UTUQUAY ...ceeeereeeeerieie e 0.80 0.42 -0.10 -0.18 0.00 0.06 0.04
UzbeKistan........ccouvevreeenerenereneennnns 2.75 0.83 -0.19 -0.15 0.04 0.05 0.04
VanUaLU........cccoerreeerienreneesiee e 2.83 1.59 0.20 -0.26 -0.09 0.05 0.05
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TABLE A12 (continued)

Country or areay

1950-2000 2000-2050 2050-2100 2100-2150 2150-2200 2200-2250 2250-2300

Average annual rate of change (per cent)

312
2.10
6.06
2.86
2.90
3.06

1.08
0.82
1.62
3.09
1.15
0.00

-0.05
-0.13
0.20
1.07
0.35
-0.02

-0.20
-0.10
-0.18
-0.11
-0.14
-0.09

0.01
0.05
-0.04
-0.15
-0.05
0.07

0.07
0.06
0.05
0.02
0.07
0.12

0.06
0.05
0.04
0.04
0.06
0.07
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TABLE A13. TOTAL FERTILITY BY COUNTRY, MEDIUM SCENARIO: SELECTED PERIODS

1950- 2000- 2050- 2100- 2150- 2200- 2250- 2295-
Country or area 1955 2005 2055 2105 2155 2205 2255 2300
Total fertility (children per woman)

Afghanistan ........ccccoceeveienncnnnens 7.70 6.800 2.487 1.850 1.970 2.072 2.065 2.062
Albania.......ccoovenninneeeeee 5.60 2.282 1.850 1.970 2.075 2.072 2.071 2.071
AlGENTA i 7.28 2.797 1.850 1.900 2.051 2.050 2.050 2.050
P2 gl (o] - VS 6.39 7.200 2.678 1.850 1.900 2.041 2.034 2.032
Argentina.......ccoceeevrerereeeneeresenenens 3.15 2.444 1.850 1.850 2.045 2.042 2.041 2.041
PN 4011 o - TR 4.49 1.150 1.850 2.066 2.060 2.057 2.055 2.054
AUSITAli @ 3.18 1.696 1.850 2.060 2.057 2.055 2.054 2.054
AUSITTAL v 2.09 1.276 1.930 2.063 2.061 2.059 2.058 2.058
Azerbaijan........ccoevceereieneinieenenn 5.49 2.100 1.850 2.050 2.068 2.066 2.065 2.065
Bahamas.........cccvevrvvrerecreneseene 4.05 2.291 1.850 1.970 2.049 2.045 2.044 2.044
Bahrain........c.occoevevrrvienei e 6.97 2.657 1.850 1.900 2.055 2.053 2.051 2.051
Bangladesh.......cccoovveeenerererinesienne 6.70 3.458 1.850 1.850 2.047 2.046 2.046 2.046
Barbados........ccoovevreenieiceee 4.67 1.500 1.850 2.047 2.043 2.040 2.038 2.038
BEarUS ..o 2.61 1.200 1.850 2.074 2.070 2.067 2.066 2.066
BeElgiUm......ccooeerreereese e 2.33 1.660 1.900 2.059 2.056 2.055 2.054 2.053
BEliZE ..o 6.65 3.152 1.850 1.850 2.039 2.034 2.032 2.031
BeNiN....cccooeiieiiree e 6.80 5.655 1.974 1.850 2.039 2.032 2.031 2.030
Bhutan........cccoeoevnernecnereenene 5.90 5.024 1.984 1.850 2.052 2.050 2.050 2.050
BOliVia.....coooi e 6.75 3.820 1.850 1.850 2.070 2.061 2.056 2.054
Bosniaand Herzegovina................... 4.82 1.300 1.850 2.080 2.075 2.073 2.072 2.072
BOISWaNA. .....ceeeeeeeireeieesiereeeee 6.70 3.704 1.850 1.850 2.042 2.032 2.030 2.030
Brazil.....cccooooviieneieeereee 6.15 2.213 1.850 2.050 2.055 2.052 2.051 2.051
Brunei Darussalam..........ccccoceevvenene 7.00 2482 1.850 1.970 2.063 2.061 2.059 2.058
Bulgaria.......ccoceoevvenrennereenne 248 1.100 1.850 2.059 2.054 2.052 2.051 2.050
BurkinaFaso.........ccocveereineneninnene. 6.33 6.683 2.617 1.850 1.900 2.033 2.031 2.030
Burundi ......cccoeeriinnineeee 6.80 6.800 2.465 1.850 1.970 2.034 2.031 2.030
Cambodia.......ccoeereeerniereseeene 6.29 4.765 1.952 1.850 2.051 2.050 2.050 2.050
(OF1711= (010 o IS 5.68 4.605 1.925 1.850 2.044 2.034 2.031 2.030
Canada .....ccooeeerrerereeree s 3.73 1.477 1.900 2.064 2.061 2.059 2.058 2.057
CapeVerde.......covvvvnevreeeninneen 6.60 3.302 1.850 1.850 2.032 2.030 2.030 2.030
Central African Republic ................. 5.52 4.920 2.044 1.850 2.048 2.035 2.032 2.031
Chad....ccooeeeese e 5.77 6.650 2.315 1.850 1.970 2.035 2.031 2.031
Channel Idlands........ccoceevveeenirneneen. 2.07 1.540 1.900 2.067 2.064 2.062 2.061 2.060
Chile..eieecee e 4.95 2.353 1.850 1.850 2.042 2.041 2.040 2.040
China......ccooveeeerereeere e 6.22 1.825 1.850 2.095 2.085 2.082 2.081 2.080
China, Hong Kong SAR..........c........ 4.44 1.000 1.850 2.075 2.073 2.071 2.070 2.070
China, Macao SAR........cccoecvveriennne 5.03 1.100 1.850 2.059 2.055 2.053 2.052 2.051
Colombia.......ccocervreriererreerseeen 6.76 2.623 1.850 1.850 2.060 2.055 2.053 2.052
COMONOS...c.vvrneienireeiesiereseeeneseeenens 6.33 4.899 1.963 1.850 2.050 2.050 2.050 2.050
(©00]0To o TR 5.68 6.290 2171 1.850 2.050 2.030 2.030 2.030
CoSta RICA. ..o 6.72 2.280 1.850 1.970 2.051 2.050 2.050 2.050
COte d'IVOITe.......cvreeeeiieeiesieeee 7.00 4.726 1.931 1.850 2.042 2.033 2.031 2.030
(@107 (- SR 2.76 1.650 1.900 2.070 2.066 2.063 2.062 2.061
CUDA.....c.oieieeee e 4.10 1.550 1.850 2.063 2.059 2.058 2.057 2.057
CYPIUS...oieeieeienieereeeseeie e 371 1.903 1.850 2.080 2.076 2.074 2.073 2.072
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TABLE A13 (continued)

1950-  2000-  2050-  2100-  2150-  2200-  2250- 2295
Country or area 1955 2005 2055 2105 2155 2205 2255 2300
Total fertility (children per woman)
Czech RepubliC....ccccevveiiceiee 2.69 1.160 1.900 2.063 2.061 2.060 2.059 2.058
Dem. Peopl€'s Rep. of Korea............ 3.35 2.021 1850 2.065 2.055 2052 2051 2050
Dem. Rep. of the Congo........ccceu..... 6.00 6.700 2.357 1.850 1.970 2.038 2.033 2.031
Dem. Rep. of Timor-Leste................ 6.44 3.847 1.850 1.850 2.052 2.050 2.050 2.050
Denmark.......cocoeveereenenienreeesiees 254 1.770 1.900 2.070 2.067 2.065 2.064 2.063
DJiDOULT ... 7.80 5.695 2.165 1.850 2.050 2.042 2.040 2.039
Dominican Republic.........cccccoeeueee. 7.40 2.710 1.850 1.850 2.078 2.068 2.062 2.058
Ecuador ........ccooooeieinieee e 6.70 2.764 1.850 1.850 2.059 2.054 2.052 2.051
0|/ o) S 6.56 3.290 1.850 1.850 2.052 2.051 2.050 2.050
El Salvador........cccoceeeeninineieene 6.46 2.883 1.850 1.850 2.057 2.054 2.052 2.051
Equatorial GUINEa..........cccceevreenienenne 5.50 5.890 1.982 1.850 2.040 2.033 2.031 2.030
Eritrea. ..o 6.97 5.432 2.040 1.850 2.039 2.033 2.031 2.030
(1S (o] 4 - W 2.06 1.220 1.900 2.062 2.058 2.057 2.056 2.056
Ethiopia.....cccooeieieereieceeeeee 7.15 6.140 2.307 1.850 1.970 2.034 2.031 2.030
FJi e 6.63 2.877 1.850 1.850 2.065 2.063 2.061 2.061
Finland ... 2.97 1.730 1.900 2.056 2.053 2.052 2.051 2.051
France........ccoooivenennieeeeese e 2.73 1.890 1.850 2.061 2.058 2.056 2.055 2.055
French Guiana..........ccccevvrrecnnenne 5.00 3.327 1.850 1.850 2.053 2.052 2.051 2.050
French Polynesia........cccccoeevvcnnenene 6.00 2.437 1.850 1.900 2.055 2.053 2.052 2.051
GaboN.......ccovei 4.00 3.987 1.851 1.850 2.036 2.032 2.030 2.030
Gambia.......coceeveirren e 6.09 4,704 1.937 1.850 2.036 2.032 2.030 2.030
(€750l o 1= TSR 3.00 1.400 1.850 2071 2.064 2.061 2.060 2.059
GEIMANY. ..o 2.16 1.350 1.900 2.064 2.061 2.059 2.058 2.058
Ghana.......ccovvreireeeee e 6.90 4.108 1.862 1.850 2.034 2.031 2.030 2.030
GIEECE ...ttt 2.29 1.270 1.850 2.078 2.075 2.073 2.072 2071
GuadelOUpE........coveeereeeeeeieeee 5.61 2.100 1.850 2.046 2.043 2.041 2.041 2.040
GUAM.....eiiiiieeee e 5.53 2.877 1.850 1.850 2.064 2.062 2.060 2.060
Guatemala.......c.ccoveereireenneeenne 7.09 4.412 1.850 1.850 2.063 2.056 2.053 2.052
GUINEA. ..ot 7.00 5.823 2121 1.850 2.050 2.033 2.031 2.030
Guinea-Bissau.......cccovvevveiiiceenene 5.58 7.100 2.566 1.850 1.900 2.035 2.032 2.031
GUYBNA.....ceeeeeeeeeeeeee e 6.68 2.314 1.850 1.900 2.062 2.054 2.052 2.051
o = S 6.30 3.983 1.862 1.850 2.118 2.090 2.074 2.065
HONAUIaS.......coeeeeeeeeceee e 7.50 3.723 1.850 1.850 2.063 2.055 2.052 2.051
HUNGAY.....ooiieeeeeeee e 2.73 1.200 1.900 2.060 2.056 2.055 2.054 2.053
leeland.......cooeeeieicce e 3.70 1.952 1.850 2.069 2.066 2.065 2.064 2.064
INAi@. ..o 5.97 3.013 1.850 1.850 2.055 2.051 2.050 2.050
Indonesia.......cccooeeeeeneiinere e 5.49 2.352 1.850 1.970 2.051 2.050 2.050 2.050
Iran, Idamic Rep. Of ........cccceeeennee. 7.00 2.333 1.850 1.970 2.052 2.051 2.050 2.050
1 o [ 7.18 4.770 1.850 1.850 2.050 2.050 2.050 2.050
Iredland.......coooovieniee e 3.38 1.900 1.850 2.079 2.076 2.074 2.072 2.072
S 4.16 2.701 1.850 1.850 2.066 2.063 2.062 2.061
IAlY oo 2.32 1.230 1.850 2.073 2.070 2.068 2.066 2.066
21007 [or: TR 4.22 2.356 1.850 1.900 2.052 2.051 2.050 2.050
JAPAN ..o 2.75 1.320 1.900 2.061 2.060 2.059 2.058 2.058
JOrdan.....cocoveeieiee e 7.38 3.566 1.850 1.850 2.051 2.050 2.050 2.050
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TaBLE A13 (continued)

1950- 2000- 2050- 2100- 2150- 2200- 2250- 2295-
Country or area 1955 2005 2055 2105 2155 2205 2255 2300
Total fertility (children per woman)

Kazakhstan.........c.coovereeieenenennininns 441 1.950 1850 2070 2.062 2060 2.059  2.059
(=117 PO 7.51 4.000 1.850 1850 2.038 2032 2030 2030
KUWAIL. ..o 7.21 2.662 1.850 1850 2.035 2033 2032 2031
KYrgyzstan .......cccoeeeeeneneenenenennnnes 451 2.644 1.850 1900 2.038 2034 2032 2032
Lao People’'s Dem. Republic............ 6.15 4.776 1.850 1.850 2.053 2.051 2.050 2.050
LatVia . ccoeeerereeeeieeenenesee e 2.00 1.100 1900 2.065 2.060 2058 2058 2057
LebaN0N......oereeieirerereeieieeeeiies 5.74 2179 1850 2050  2.055 2052 2051  2.050
LeSOthO....c.cveeeceeiireriie e 5.84 3.835 1.850 1850 2.031 2030 2030 2030
Liberia. oo 6.45 6.800  2.497 1.850 1.970 2035 2031 2030
Libyan Arab Jamahiriya................... 6.87 3.015 1.850 1850  2.053 2051 2050  2.050
Lithuania........ccooeeinrennenncne 271 1.250 1850 2.061 2.059 2058 2.058  2.058
Luxembourg.......ccoeeeeerereererenenienenns 1.98 1.730 1900 2.069 2.066 2065 2064 2.064
MadagasCar .........cocureenenenireenienens 6.90 5695  2.165 1.850  2.050 2017 2016 2016
MalBWI et 6.78 6.096  2.290 1.850  2.050 2037 2033 2031
MalaySia......ccoeerriririeerieeneeenneenes 6.83 2.896 1.850 1850 2.063 2061 2061  2.060
MaldiVES.......coerireere e 7.00 5.331 1.906 1850 2.036 2035 2035 2035
Mal oo 711 7.000 2.595 1.850 1.900 2032 2030 2030
Malta. ..o 4.14 1.766 1900 2.068 2064 2062 2061 2.061
MartiniqQUE. ......coeveverereenerieirenenienens 571 1.900 1850 2.047 2.043 2041 2041 2040
Mauritania........coceerreeniercneeenennenes 6.30 5791 2.219 1.850  2.050 2032 2031 2030
MaUFTIUS. ...coeeeeeeeieeeesiecreeeee 6.27 1.947 1850 2.049 2044 2043 2042 2.042
MEXICO ..ot 6.87 2.500 1.850 1900 2.053 2051 2050 2.050
Micronesia, Fed. States of ................ 7.20 3.798 1.850 1850 2071 2070 2070 2070
MONGOliA.....cieeeeeeiirerieeeee 6.00 2418 1.850 1900 2.058 2053 2051 2051
MOFOCCO .....veeereerreeriee s 7.18 2.745 1.850 1850 2.051 2050 2050 2.050
Mozambique .........cooveeeerreirieenene 6.50 5629  2.092 1850  2.057 2038 2033 2031
MYBNME ... 6.00 2.856 1.850 1850  2.058 2052 2051 2050
Namibia.......cocevvrerneereeeee 6.00 4.563 1.910 1850 2.039 2028 2026 2025
[N = | T 5.75 4.264 1.887 1850  2.050 2050 2050 2.050
Netherlands.........cooooveeenerneenencne 3.06 1.720 1900 2.062 2.059 2057 2055 2055
Netherlands Antilles.........ccoccvnvnee. 5.65 2.051 1850  2.059 2054 2052 2051 2.050
New Caedonia........cooeevreereeenennene 5.00 2.453 1.850 1850  2.056 2054 2052 2052
New Zealand..........coeeeeeeenenninienenes 3.69 2.010 1850  2.068 2064 2063 2062 2.061
NICAAgUA.......cveeenirererieieieeeeieieienes 7.33 3.745 1.850 1850  2.059 2054 2052 2051
NIGEN oo 7.70 8.000 3.351 1.850 1.850 2034 2031 2030
NIQENA ..o 6.90 5420  2.047 1850 2.045 2038 2036 2035
NOIWEY ...t 2.60 1.795 1850 2.063 2.061 2059 2058  2.058
Occupied Palestinian Territory......... 7.38 5571 2133 1.850  2.050 2051 2051  2.050
OMaN.....oiiriireree e 7.20 4964  2.005 1850 2054 2051 2051 2050
Pakistan..........ccoovverneneneinieennene 6.28 5.080 1.888 1850  2.057 2052 2051 2050
Panama.........coccovvnennenneneees 5.68 2.700 1.850 1850 2.053 2051 2050 2.050
Papua New GUIN€a..........ccccvueeruenene 6.24 4.086 1.866 1850 2.062 2060 2.060 2.060
Paraguay.........ccooveerrenenieirieeneienes 6.50 3.840 1.850 1850 2.061 2056 2053 2052
PEIU .o 6.85 2.864 1.850 1.850 2.060 2055 2052 2051
Philippines.......cccocvvrnennernecnee 7.29 3.176 1.850 1850 2.061 2060 2.060 2.060
Poland ..o 3.62 1.260 1.850 2.066 2.061 2060 2.059  2.058
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TABLE A13 (continued)

1950-  2000- 2050  2100-  2150-  2200- ~ 2250- 2295
Country or area 1955 2005 2055 2105 2155 2205 2255 2300
Total fertility (children per woman)
Portugal ........c.ccovveireeennereee 3.04 1.450 1.850 2.069 2.065 2.063 2.062 2.062
PUEMO RICO.....ccerieereereeeee 4.97 1.892 1.850 2.054 2.053 2.053 2.053 2.053
QLA ..o 6.97 3.221 1.850 1.850 2.051 2.050 2.050 2.050
Republic of Korea.........cocccevevvenineene. 5.40 1.410 1.850 2.058 2.056 2.054 2.053 2.053
Republic of Moldova..........c.ccceenee. 3.50 1.400 1.850 2.077 2071 2.068 2.065 2.064
Réunion 5.65 2.300 1.850 1.970 2.018 2.017 2.016 2.016
Romania 2.87 1.320 1.900 2.066 2.061 2.059 2.059 2.059
Russian Federation...........cccccoeeeene 2.85 1.140 1.900 2.074 2.065 2.062 2.061 2.060
Rwanda........cccoooeieienenireie e 7.80 5.741 1.988 1.850 2.030 2.024 2.022 2.022
St LUCIA e 6.00 2.272 1.850 1.970 2.071 2.070 2.070 2.070
St. Vincent and Grenadines.............. 7.33 2.232 1.850 2.050 2.034 2.031 2.031 2.030
SAMOBL...c.eeeveeeierie et 7.30 4.118 1.886 1.850 2.063 2.061 2.060 2.060
Sao Tome and Principe........ccccoeeee. 5.68 3.987 1.851 1.850 2.033 2.031 2.030 2.030
Saudi Arabia......ccooeeeiiieiieeene 7.18 4.530 1.850 1.850 2.054 2.052 2.051 2.050
SENEQAl ..o 6.70 4974 1.976 1.850 2.042 2.035 2.032 2.031
Serbiaand Montenegro..........cc.c..... 3.22 1.650 1.850 2.088 2.083 2.081 2.081 2.080
Sierraleone......ccoeoiiieneneceenene 6.09 6.500 2.226 1.850 2.050 2.077 2.053 2.042
SINGAPOTE ... 6.40 1.358 1.850 2.085 2.085 2.086 2.087 2.089
Slovakia.......ccoeriinreeieeees 3.52 1.280 1.850 2.056 2.052 2.050 2.049 2.049
Slovenia......ccoovenneeeneee 2.80 1.140 1.850 2.064 2.060 2.059 2.057 2.056
Solomon Islands.........cccveeereecriennnee 6.40 4.421 1.850 1.850 2.076 2.073 2071 2071
SOMATA v 7.25 7.250 2.716 1.850 1.900 2.032 2.030 2.030
South Africa......ocevveereiecee 6.50 2.613 1.850 1.900 2.043 2.033 2.031 2.030
SPAIN .. 257 1.150 1.850 2.079 2.077 2.075 2.074 2.073
St LanKa....coovveireeeneceeeseeeee 5.94 2.008 1.850 2.056 2.052 2.051 2.050 2.050
SUAAN ..o 6.67 4.388 1911 1.850 2.061 2.056 2.055 2.054
SUMNEME ... 6.56 2.453 1.850 1.850 2.052 2.050 2.050 2.050
Swaziland.......coeevveieieiinrie 6.90 4.540 1.850 1.850 2.055 2.037 2.032 2.031
SWEEN. ..o 221 1.635 1.900 2.066 2.063 2.062 2.061 2.061
Switzerland ..o 2.28 1.409 1.900 2.062 2.059 2.057 2.056 2.055
Syrian Arab Republic...........ccc....... 7.20 3.318 1.850 1.850 2.053 2.051 2.050 2.050
TaiKistan.....c.ccooeeeeericeeee e, 6.00 3.057 1.850 1.850 2.055 2.050 2.047 2.047
TFYR Macedonia........cccccveeeeeneenene. 5.32 1.900 1.850 2.091 2.085 2.082 2.081 2.081
Thailand ... 6.40 1.925 1.850 2.048 2.042 2.041 2.040 2.040
TOQO it 7.10 5.328 1.906 1.850 2.040 2.033 2.031 2.030
TONQGA. . 7.30 3.706 1.850 1.850 2.051 2.050 2.050 2.050
Trinidad and Tobago........cccceereneene. 5.30 1.550 1.850 2.063 2.048 2.042 2.040 2.039
TUNISIA e 6.93 2.006 1.850 2.079 2.073 2.071 2.071 2.070
TUKEY .t 6.90 2.433 1.850 1.970 2.050 2.050 2.050 2.050
Turkmenistan .......ccccoeeeevevenenieenne. 6.00 2.700 1.850 1.850 2.052 2.048 2.047 2.046
Uganda........ccooeeeeeenenenene e 6.90 7.100 2.599 1.850 1.900 2.032 2.030 2.030
UKFaine.......cocoueenneirieeniecseeesnienes 281 1.150 1.900 2.073 2.068 2.065 2.064 2.064
United Arab Emirates.........c.cccceuenee. 6.97 2.815 1.850 1.850 2.056 2.053 2.052 2.051
United Kingdom.......c.cccvvvrnreniencnn 2.18 1.600 1.900 2.058 2.055 2.053 2.053 2.052
United Rep. of Tanzania................... 6.74 5.108 1.862 1.850 2.043 2.034 2.031 2.030
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TaBLE A13 (continued)

1950- 2000- 2050- 2100- 2150- 2200- 2250- 2295-

Country or area 1955 2005 2055 2105 2155 2205 2255 2300
Total fertility (children per woman)

United States of America................. 3.45 2.110 1.900 2.061 2.055 2.053 2.052 2.051
United States Virgin Islands............. 4.76 2.145 1.850 2.050 2.064 2.062 2.061 2.061
UTUQUEY....c.cereeeieeiie e 2.73 2.303 1.850 1.850 2.052 2.051 2.050 2.050
Uzbekistan.........ccoeeeeeniinieiiienene 5.97 2.436 1.850 1.970 2.054 2.050 2.049 2.049
VaNUAU .....cooveeeeiieie e 7.60 4.125 1.868 1.850 2.074 2.071 2.070 2.070
VENEZUEIA.....cceeeeeeeeeeeiee e 6.46 2721 1.850 1.850 2.056 2.053 2.051 2.051
Viet Nam. ..o, 5.75 2.303 1.850 1.970 2.052 2.051 2.050 2.050
Western Sahara.........ccocoevveeneieeieeenne 6.53 3.892 1.850 1.850 2.041 2.040 2.040 2.040
YEMEN ..ot 8.20 7.005 2.822 1.850 1.900 2.050 2.050 2.050
ZaMbDI@...cceeeeeeeeee e 6.59 5.638 2151 1.850 2.050 2.035 2.031 2.030
Zimbabwe ........cccoeirienieeeee 6.70 3.904 1.850 1.850 2.053 2.030 2.023 2021
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TABLE Al4. MALE LIFE EXPECTANCY AT BIRTH BY COUNTRY: SELECTED PERIODS

1950-  2000-  2050-  2100-  2150-  2200-  2250-  2295-

Country or area 1955 2005 2055 2105 2155 2205 2255 2300
Life expectancy at birth (years)
Afghanistan .......ccoevvveeeceeescsceeeias 320 430 627 745 811 8.2 881 901
AlDANIAL....veveveieiis e 544 709 779 820 8.8 894 930 9.1
AlGENA v 421 681 770 826 85 897 924 944
ANGOIAL..eviieieieirriei e 286 388 588 726 805 85 8.0 914
ATGENEINGL...vvviiicce e 604 706 777 830 877 919 956 986
ATMENIA....vvevereiiiiees e 618 690 760 809 8.3 893 9928 957
AUSITA A, 669 764 814 860 901 939 974 1005
AUSITIAL . cvcveveveveiisiss e 632 754 815 866 913 955 995 102.7
AZEDAJAN ... 574 687 758 832 80 912 935 951
Bahamas........cccoevueieieenrsisi s 583 639 729 822 89 898 920 935
Bahrain.......cccooooveiiienecee e 49.6 72.5 78.7 834 875 91.1 94.3 96.8
Bangladesh.......cocooeoieiiiinieeeeec 38.3 61.0 74.5 81.0 84.7 874 89.5 91.0
Barbados.........ccceeeeveiiiiiece e 55.0 74.5 79.5 83.6 874 90.9 94.0 96.6
BEarUS.....cceeeeeeee e 61.1 64.9 75.9 82.0 86.7 90.4 934 95.7
BElgiUM. .o 65.0 75.7 817 87.3 92.1 96.4 100.2 103.2
BEIZE ..o 57.1 69.9 75.5 813 85.4 88.7 914 93.5
BENIN.....cieeeee e 325 48.4 67.2 78.4 84.2 87.9 90.5 92.4
Bhutan........ccoeoveeiieeeeeceeeee e 345 62.0 75.1 825 87.0 90.2 92.7 94.6
BOlIVIA i 385 618 753 807 854 894 929 958
Bosniaand Herzegovina..........ccoevrveeennn. 52.6 713 77.0 82.7 87.1 90.6 935 95.6
BOtSWana..........ccceevveieercieesie e 4.7 389 48.6 72.1 824 875 90.6 92.7
Brazil....ccooeeeeeee e 49.3 64.0 74.8 815 86.8 91.1 94.6 97.3
Brunei Darussalam...........cococovevveeeeverennnns 506 742 793 836 879 918 955 985
BUIQANTAL....coeeiereieieeeeer s 622 674 767 820 8.4 900 932 956
BUrKiNaFas0 ........ccoeeuevveririieceeeee e 305 452 660 781 842 80 907 925
BUrUNi ... 375 404 622 761 832 874 904 924
Cambodia.........ccoveverereerirrriseeeeeeenes 381 552 694 790 834 8.2 832 897
CaAMENO0N.......veeeeeereeeieiereese e sesenes 345 451 614 760 832 874 902 921
CanNAUA ..ot 668 767 813 859 900 935 967 99.2
CapeVerde.......coovveeeeneeieessee e 470 670 767 825 869 904 933 955
Central African Republic ...........cccoevevennene. 330 385 587 743 83 8.9 900 921
Chad....ocvcveveecceeece s 311 437 642 764 80 8.1 901 922
Channel 19lands.........cccoeevvrirerescerenennn, 674 757 803 852 899 945 986 1020
Chile..eeiecieveieseceecce s 529 730 781 839 886 923 954 977
(O 11 o= TS 39.3 68.9 74.9 82.1 875 91.8 95.4 98.1
China, Hong Kong SAR........ccccceiiiiennne 57.2 77.3 82.7 87.8 92.1 95.6 98,5 100.5
China, Macao SAR..........cccevvevececieiee 515 76.5 82.3 86.4 90.3 93.8 97.0 99.6
(0] [0]17] o - U 49.0 69.2 76.9 83.0 87.9 91.8 95.0 97.2
COIMONOS.....ccveeseeeeiee e eteeseeesee e nree e 39.5 59.4 75.6 82.6 86.7 89.7 91.9 93.6
CONQJO...tiiiiiieieriee et 39.8 46.6 65.3 77.2 82.2 85.1 87.1 88.6
COStaRICA.....cceveereciee e 56.0 75.8 80.0 86.5 91.1 94.4 96.8 98.5
COte d'IVOIre......ceeceeceeeceeeece e 345 40.8 64.1 77.2 83.8 87.8 90.6 92.6
(O (07 (- U 59.0 70.3 77.3 83.1 87.7 914 94.5 96.8
CUDA......oceeee e 57.8 74.8 79.1 84.2 88.5 92.3 95.8 98.7
CYPIUS. ..ottt ee e 65.1 76.0 80.4 84.9 88.9 92.4 95.4 97.8
Czech Republic.....covieieieeee 64.5 72.1 79.2 83.6 87.7 91.3 94.6 97.3
United Nations Department of Economic and Social Affairs/Population Division 213

World Population to 2300



214

TABLE Al14 (continued)

1950- 2000- 2050- 2100- 2150- 2200- 2250- 2295-

Country or area 1955 2005 2055 2105 2155 2205 2255 2300
Life expectancy at birth (years)

Dem. Peopl€'s Rep. of Korea.................... 48.0 60.5 735 80.1 84.7 88.2 91.0 93.0
Dem. Rep. of the Congo........ccccvevrervenne 375 40.8 61.4 744 81.6 86.1 89.3 915
Dem. Rep. of Timor-Leste..........ccccoueuenee. 29.6 48.7 69.6 784 82.7 85.6 87.8 89.4
DeNMArK.........coeeininineieiiiinieecc s 69.6 74.2 79.6 845 88.6 92.2 95.4 97.9
DjJiDOULT ...t 315 44.7 65.2 775 83.9 87.8 90.6 925
Dominican RepubliC.........ccccovvirccinenenens 44.7 64.4 724 78.1 83.0 875 914 945
ECUBHON ...t 47.1 68.3 76.3 81.7 86.1 89.9 93.3 96.0
[ ) o SOOI 41.2 66.7 76.7 82.0 86.2 89.7 92.6 94.9
El SAVador.......cccoovreeieeineeee e 44.1 67.7 76.4 81.9 86.2 89.7 92.8 95.1
Equatorial GUINEA .........cccoeverererieeecniririens 33.0 47.8 67.5 783 84.1 87.8 90.6 925
ENtrea...cocoveeeeeeerrreeee e 345 51.2 68.7 775 82.9 86.8 89.6 91.7
ESIONI@ ..o 61.7 66.5 76.6 83.4 87.9 91.3 93.9 95.9
Ethiopia......cvcveeeeirirerieieeeese e 314 446 64.3 77.0 83.6 87.6 90.4 924
FJi e 50.8 68.1 76.5 82.1 86.8 90.7 94.0 96.5
FInland ... 63.2 74.4 80.5 85.7 90.4 94.6 985 1017
FranCe......oiueueueinirrrieeeeeses e 63.7 75.2 81.3 86.6 91.3 95.6 99.4 1026
French Guiana..........cocceeennninccccieens 50.3 725 78.8 83.9 88.3 92.1 95.4 98.0
French Polynesia..........ccccoeevvniccceininnnnns 48.0 70.7 779 835 88.0 91.6 94.7 96.9
GADON. ...t 355 55.8 715 79.8 84.4 875 89.9 91.6
GAMDIA. ... 28.6 52.7 70.1 79.4 84.4 87.7 90.2 92.0
(€7 o1 (o - IR TPV P PRSP 575 69.5 76.0 824 87.0 90.6 93.4 95.5
GEMANY. ...ttt 65.3 75.2 81.3 87.0 92.2 96.8 100.8 104.0
Ghana.......ccoeinirirreice e 405 56.5 715 80.8 85.6 88.8 91.2 93.0
GIEECE ....ovecii sttt 64.3 75.7 80.2 84.8 89.0 92.6 95.9 985
GUBEIOUPE ..ot 55.0 74.8 80.7 85.6 89.5 92.7 95.3 97.4
GUBIM....ovrici it 55.4 724 78.6 82.8 86.8 90.6 94.3 97.5
GUALEMAI@....c.ciireriereiieees e 41.8 63.0 75.7 81.8 86.5 90.3 93.4 95.8
GUINEA......cveveeiirirerieieteieees e 305 488 68.2 785 84.1 87.8 90.5 925
GUINEBEBISSAU ......cvvveee e 311 438 63.6 75.8 825 86.8 89.8 91.9
GUYBNA.......eeeeiniirereieie e 50.8 60.1 71.1 79.5 84.8 885 914 935
Haiti oo 36.3 49.0 69.5 76.6 82.1 86.4 89.7 92.1
HONAUIES.......ooeeeiiiieiicieceseeeec e 405 66.5 74.4 81.2 86.1 89.8 92.9 95.2
HUNQANY ... 61.5 67.7 76.9 835 88.3 92.2 95.6 98.2
1CEland.....ccoovvveeeiirre e 70.0 77.6 81.8 85.8 89.5 93.0 9.4 99.3
INAIA. i 39.4 63.2 73.1 81.8 86.9 90.4 93.0 94.9
INONESIA. ......eveeiiieriiee e 36.9 64.8 75.8 81.9 85.9 89.1 915 93.4
Iran, Ilamic Rep. Of .......ccccovrirircciininene 44.9 68.9 774 82.8 87.2 90.9 94.1 96.6
(1= o FO ST PRTPTOOTTON 431 59.2 75.3 82.8 875 91.0 93.6 95.5
Ireland ..o 65.7 74.4 79.5 84.3 88.7 92.7 9.4 99.3
ISIBEL....coiieee e 64.4 77.1 82.0 86.2 90.2 93.7 97.0 99.6
AY e 64.3 755 80.0 845 88.6 924 95.8 98.7
JAMEICAL......coveeiiree s 56.9 73.7 79.2 84.7 88.8 92.1 94.8 96.9
JAPAN ... 61.6 77.9 84.5 89.3 93.7 97.7 1014 1045
JOrdan.......cooveeeeiiit s 422 69.7 77.6 84.7 89.2 924 94.6 96.2
Kazakhstan.........c.covveveiiininiieecinneens 51.7 60.9 73.7 80.6 85.2 88.6 91.2 93.2
KENYA....ciiiiiieiirces e 39.0 435 57.3 76.8 85.0 89.2 92.0 93.9
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TABLE A14 (continued)

1950-  2000-  2050-  2100-  2150-  2200-  2250-  2295-

Country or area 1955 2005 2055 2105 2155 2205 2255 2300
Life expectancy at birth (years)
KUWAIT. ..o 54.1 74.9 79.9 84.7 88.9 924 95.3 974
(G074 -t F SN 51.3 64.8 74.6 81.3 86.2 90.1 93.2 95.5
Lao People’'s Dem. Republic..........c.c........ 36.5 53.3 71.7 81.0 86.0 89.3 91.9 93.7
[ AV RO 62.5 65.6 76.3 825 87.0 90.6 93.6 95.9
LEDANON. ... 54.3 71.9 777 825 86.6 90.2 93.3 95.8
LESOLNO. ... 40.0 323 489 773 84.7 88.1 90.3 91.8
(] o VRSN 37.1 40.7 60.4 72.6 78.8 825 85.1 86.9
Libyan Arab Jamahiriya........c.ccceeeevrvrirenens 41.9 70.8 779 83.8 88.4 91.9 94.8 96.9
Lithuanial.......oceeriririneeeeeeseseieeee e 61.5 67.5 76.8 85.2 89.8 92.8 95.0 96.4
LUXEMBDOUIG...vevereeereieieieesesesisie s 63.1 75.1 815 87.0 91.9 96.3 1002 1034
MadagaSCar ......cvverereeieiereesesisiereee e 36.4 52.5 70.7 80.2 85.3 88.8 91.4 93.2
MaAIBWI oo 35.8 37.3 58.9 732 80.7 85.1 88.0 90.0
Y - Y T U 47.0 70.8 779 83.9 88.6 92.3 95.3 975
MalAIVES......coiieeeeeeee e 40.1 67.8 77.0 83.3 875 90.7 93.2 95.1
Mali oo 32.2 48.0 66.0 75.6 80.3 83.3 85.6 87.2
| - TS 64.2 75.9 82.0 87.7 92.8 974 101.3 1044
Martinique. .......ccceeeeerereeere e 55.0 75.8 80.4 86.3 90.7 93.9 96.4 98.2
MaUFEENIA......ceeeenirereeieeeesee e 34.0 50.9 69.9 79.5 84.7 88.3 90.9 92.9
MaAUFTIUS. ...ceeeeeeesec e 49.7 68.4 76.6 825 86.9 90.4 93.3 95.5
MEXICO et 489 70.4 77.3 83.9 88.6 92.1 94.8 96.8
Micronesia, Fed. Statesof ...........cccceuenee. 54.1 68.0 76.3 82.2 86.2 89.4 92.0 93.9
MONGOIA. ... 410 61.9 75.1 811 85.6 89.3 92.4 94.9
MOFOCCO ...c.veieeeeeieieeee e 419 66.8 76.5 82.6 87.1 90.7 93.8 96.1
MOzambiqUE ......cccevereriereeeeeeee e 30.1 36.6 56.5 72.6 813 86.4 89.7 92.0
MYBNMAL <.t 35.6 54.6 68.1 79.9 86.1 89.9 92.6 94.5
NaMibIa. ... 38.0 429 57.6 75.6 83.9 88.6 91.6 93.6
NEPE ..o 36.8 60.1 74.5 81.2 85.0 87.6 89.7 91.2
Netherlands.........ccocvveeeieninniseeinirens 70.9 75.6 80.1 84.7 88.9 92.8 96.2 99.0
Netherlands Antilles........couvvevrieeniirinenns 59.1 733 78.8 83.9 88.3 92.2 95.6 98.2
New Caledonia.........coeeeerinrrineeieieneens 50.0 725 78.8 84.1 88.3 91.8 94.5 96.6
New Zealand .........coveeeienineninieeeniienenens 67.5 75.8 80.3 85.2 89.3 92.9 96.2 98.9
NICAAQUA......veveveriirerieieieeese s 40.9 67.2 77.0 825 87.0 90.7 93.9 96.4
[N TSN 31.9 459 65.6 77.2 835 87.7 90.7 92.9

35.0 51.1 65.7 78.0 84.1 87.7 90.3 92.1
70.9 76.0 81.4 86.8 91.5 95.6 99.3 1021
42.2 70.8 775 82.7 86.9 90.5 93.5 95.9
36.9 71.0 774 825 86.7 90.2 93.3 95.7
42.3 61.2 74.6 825 874 90.9 93.6 95.5
54.4 72.3 78.2 83.6 88.0 92.0 95.6 98.5
338 56.8 73.0 821 87.6 914 94.2 96.1
60.7 68.6 76.9 82.0 86.4 90.2 93.6 96.3
42.9 67.3 76.3 82.6 87.3 91.0 93.9 96.0
46.0 68.0 76.9 83.3 87.9 91.6 94.6 96.8
58.6 69.8 77.7 83.6 88.1 91.6 944 96.6
56.9 72.6 78.6 83.7 88.2 92.3 96.1 99.3
62.7 71.2 774 85.9 90.1 93.0 95.2 96.8
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TABLE Al14 (continued)

1950-  2000-  2050-  2100-  2150-  2200-  2250-  2295-

Country or area 1955 2005 2055 2105 2155 2205 2255 2300
Life expectancy at birth (years)

QAN ..ot 46.7 70.5 77.8 84.9 89.4 92.6 94.9 96.5

Republic of KOrea.......ccocvereveiriccnenienenn 46.0 718 80.0 86.8 92.2 96.5 100.0 1025

Republic of Moldova..........cccocevreininienene 55.0 65.5 76.0 80.8 84.9 88.6 92.0 94.9

REUNION......ciiiiieieee e 49.7 71.2 77.4 84.0 88.6 91.9 94.5 96.3

59.4 67.0 75.2 81.7 86.3 89.8 92.7 94.9
60.5 60.8 721 80.9 86.4 90.3 93.3 954
38.5 38.8 63.8 77.8 84.6 88.7 91.6 93.5
52.7 70.8 775 84.1 88.2 91.2 93.7 95.5
49.8 72.6 78.1 83.6 88.3 922 95.6 98.2
43.0 66.9 76.6 825 87.0 90.5 934 95.5

Sao Tome and PrinCipe .......cccoeevveevneinenns 44.0 67.0 76.8 83.0 875 91.0 93.9 96.0
Saudi Arabia.....cccooeeeiiienee e 39.1 711 78.3 83.3 874 91.0 94.0 96.4
SENEQA .. 355 50.8 70.0 774 83.0 87.6 91.5 94.4
Serbiaand MoNntenegro ........cccceeeeerereeenne 571 70.9 77.3 83.2 87.9 91.9 95.2 97.7
Sierraleone. ... 28.6 331 53.1 65.6 74.3 80.5 85.0 88.1
SINQAPONE ...ttt 58.8 75.9 814 86.8 914 95.3 98,5 100.8
SlovaKia.......cccooereerireere e 62.4 69.8 77.3 83.3 88.0 91.8 95.0 974
SIOVENIA...c.oeeeiiee e 63.0 726 794 83.9 87.8 91.3 94.4 96.9
Solomon 191ands........cccoeereernenenieniens 44.9 67.9 77.2 82.1 86.3 90.0 93.3 95.8
SOMATA v 315 46.4 68.1 79.2 85.1 89.0 91.8 93.8
SOULh AfFiCaA...ccveireicreere e 44.0 451 59.1 76.0 84.5 89.4 92.7 95.0
SPAIN ..o 61.6 75.9 81.7 87.0 91.8 96.2 1003 103.6
SH LaNKA ..o 56.2 69.9 775 835 88.1 92,0 95.3 97.7
SUAAN ..o 36.3 54.1 69.1 79.1 84.4 87.7 90.2 92.0
SUMNBME ..ot 54.4 68.5 77.0 82.8 86.8 89.6 91.7 93.1
SWazZIland.......ccoeireennereee e 38.7 333 47.8 69.1 80.2 86.1 89.6 91.8
SWEEN.....ceiieeiereeee e 704 77.6 82.7 87.6 921 964 1003 103.6
SWitzerland ........ccoeeviinneenee 67.0 75.9 80.4 84.8 88.8 92.6 96.2 99.3
Syrian Arab RepublicC.......ccccoevvenniiinienne 44.8 70.6 77.8 83.0 87.2 90.8 93.8 96.1
TaiKIStaN. ..o 53.3 66.2 74.9 80.7 84.6 874 89.5 91.0
TFYR Macedonia.........ccoceeeeeeeenerennnnnns 55.0 714 77.8 825 86.6 90.0 93.0 954
Thailand ..o 49.8 65.3 76.2 83.3 88.6 92.7 96.1 98.6
LI [0 TSRS 345 48.2 64.7 77.3 83.6 874 90.0 91.9
TONQA .ceieeeeeeeeee e 541 68.0 76.3 82.2 86.3 89.4 920 93.9
Trinidad and Tobago ........coveveeeeercrieinee. 58.2 68.4 75.3 824 875 91.2 94.1 96.1
TUNISIA e 4.1 70.8 781 83.1 87.4 91.2 94.5 97.1
TUIKEY et 42.0 68.0 76.8 835 87.9 91.3 93.8 95.6
TUrkmenistan .........ccocevevereneeeeeceeceee 49.7 63.9 74.7 81.8 86.7 90.3 93.2 95.2
Uganda.......coceeeeeeeeenenceeseeee e 385 454 69.5 79.4 84.6 88.0 90.6 924
UKFAINE....c.eiieeieeeeeeeie s 61.3 64.7 75.7 81.6 86.2 89.9 931 95.6
United Arab EMiIrates.......ccccooeeeeeeecnceenne 46.7 733 79.2 83.6 875 91.0 94.2 96.7
United Kingdom.........cooevvirnernencneeennnn 66.7 75.7 81.1 86.2 90.6 94.4 97.8 100.4
United Rep. of Tanzania.........ccccocevreeeennn 355 425 64.1 77.1 84.0 88.1 90.7 924
United States of AMerica.......ccceveevreeeennn 66.1 74.3 79.8 86.4 91.1 94.5 97.1 99.0
United States Virgin Islands...................... 58.9 74.2 79.3 84.1 88.4 92.3 95.7 98.4
UTUGQUAY ... 63.3 71.6 78.9 85.0 89.7 934 96.2 98.2
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TABLE A14 (continued)

1950- 2000- 2050- 2100- 2150- 2200- 2250- 2295-

Country or area 1955 2005 2055 2105 2155 2205 2255 2300
Life expectancy at birth (years)

UZDEKIStaN.......ceeeiiirerieieieeese e 53.2 66.8 74.9 82.1 86.9 90.3 92.8 94.6
RV LU (U OO 40.6 67.5 75.3 81.3 85.8 89.3 92.1 94.3
VENEZUE Ao 53.8 70.9 77.8 82.6 86.8 90.6 94.2 97.2
Vit NaM..ooiisieec s 39.1 66.9 76.7 83.4 88.1 91.7 94.6 96.7
Western Sahara .......ccovvvvveveeeeeenenesesienenns 34.0 62.3 75.3 81.9 86.0 89.1 91.5 93.3
D= 111 2 PO 324 58.9 73.1 79.6 83.1 85.6 87.6 89.0
ZAMDIA..ceeeeeeieieees s 36.3 327 55.5 733 82.2 87.2 90.3 92.4
ZIimbabWe .......cvveniriririeeei s 459 337 49.7 68.5 79.4 85.7 89.7 92.2
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TABLE A15. FEMALE LIFE EXPECTANCY AT BIRTH BY COUNTRY : SELECTED PERIODS

1950- 2000- 2050- 2100- 2150- 2200- 2250- 2295-

Country or area 1955 2005 2055 2105 2155 2205 2255 2300
Life expectancy at birth (years)
Afghanistan..........ccoevieeeennnneceee 317 433 65.7 76.7 82.7 86.5 89.2 91.0
ALDENIA. ...t 56.1 76.7 835 87.3 90.8 9%94.1 97.2 99.8
AlGENA ..ot 44.2 71.3 814 86.7 90.4 93.3 95.7 97.5
ANGOLAL.....oiieeiiite e 315 415 61.1 74.3 81.8 86.6 89.9 92.2
ATGENEING ..o 65.1 777 84.9 89.0 92.6 95.8 98.6 101.0
ATMENIA ..t 67.9 75.6 81.3 85.5 89.2 925 95.5 98.0
AUSIFA I 724 82.0 87.1 91.1 94.7 981 101.2 1038
AUSHIBL . 68.4 815 87.3 91.6 95.6 993 1027 1055
Azerbaijan.......coovviiiccnne 65.0 755 81.1 88.0 92.1 94.8 96.7 98.0
Bahamas........cocouvueurennrneccreeeeeene 61.2 70.3 77.1 86.4 90.6 93.0 94.7 96.0
Bahrain........cccoviueieennneceeeeeeene 525 75.9 83.1 87.2 90.8 94.0 96.8 99.0
Bangladesh..........coeeeeniininiccceeee 36.7 61.8 77.7 83.4 86.7 89.1 91.0 924
Barbados.........coiiveeiininrceee 59.5 79.5 845 88.2 91.6 94.7 974 99.6
BEl@rUs....c.coiic e 70.0 75.3 825 87.4 91.1 94.1 96.6 98.5
BeElgiUm.. ..o 70.2 81.9 87.3 92.1 96.3 1000 1032 1058
BEliZe ..o 58.3 73.0 79.2 84.7 88.6 91.7 94.2 96.2
BONiN...ocecieee e 35.6 53.0 69.2 79.8 85.2 88.7 91.2 93.0
BRULEN......cooeiicecce e 36.0 64.5 79.1 85.2 89.1 92.0 94.2 95.9
BOlIVIa ..o 425 66.0 80.2 84.7 88.5 91.9 94.8 97.2
Bosniaand Herzegovina..........ccceeevennene. 54.8 76.7 821 87.2 911 94.2 96.6 98.4
BOtSWENA........coeviiieiireieee e 47.2 405 44.2 722 84.7 90.1 93.1 95.0
Brazil ..o 52.7 72.6 82.7 87.6 914 94.6 97.3 99.3
Brunei Darussalam.........c.cocevrrenenennenenens 61.1 789 84.3 88.6 92.6 96.3 99.6  102.2
BUlgaria......ccovvirereiinieece e 66.1 74.6 825 87.0 90.7 93.8 9.4 985
BUrkinaFas0..........cccceevrnnenrcrciecnnnnnee 334 46.2 67.5 79.3 85.1 88.7 91.3 93.1
BUrundi .......cooovvvirireiireccee 40.6 414 63.8 774 84.3 88.4 91.2 93.1
Cambodias.........covveeeeeiiiinneee 40.8 59.5 73.4 81.7 85.4 87.8 89.6 91.0
CaMENO0N. ...ttt 375 474 61.1 76.6 84.0 88.1 90.8 92.7
CanNada.......ceiiririeec e 71.6 81.9 86.3 90.3 93.9 97.0 99.8  102.0
Cape Verde........coveeiiienniieeeenineneeas 50.0 72.8 82.0 87.0 90.8 93.8 96.2 98.1
Central African Republic.........cccccovvvinnnee 38.0 40.6 60.0 75.6 835 88.0 90.9 92.8
Chad.....co o 34.0 457 66.4 779 84.1 88.1 90.9 92.9
Channel 19lands...........ccccvviiereciinninnnns 737 80.7 85.3 89.9 94.3 983 1019 1048
Chile. s 56.8 79.0 84.7 89.4 93.2 96.2 986 1004
ChiNAL...eceec e 423 73.3 80.7 86.9 91.7 95.5 986  101.0
China, Hong Kong SAR.........ccccevvnienne. 64.9 82.8 87.9 92.1 95.6 984  100.7 102.3
China, Macao SAR .......ccovrrieciniieneens 56.5 81.2 87.0 90.7 94.0 97.1 99.8 1020
ColOMbIAL ...t 52.3 75.3 83.2 88.0 91.8 94.9 974 99.2
COMOIOS. ...t 420 62.2 79.1 85.4 89.1 91.7 93.7 95.2
CONGO....teeieirerereeie et 44.6 49.7 67.0 79.1 83.7 86.3 88.2 89.5

58.6 80.6 85.3 91.1 95.0 97.7 99.7  101.0
375 41.2 65.2 78.2 84.7 88.6 91.3 93.2
63.2 78.1 83.3 88.1 92.0 95.1 97.6 99.5
61.3 78.7 84.2 88.6 92.3 95.6 98.7 101.2
69.0 80.5 85.0 88.9 924 954 98.0 100.0
70.3 78.7 85.2 88.8 92.0 95.0 97.6 99.8
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TABLE A15 (continued)

1950- 2000- 2050- 2100- 2150- 2200- 2250- 2295-
Country or area 1955 2005 2055 2105 2155 2205 2255 2300

Life expectancy at birth (years)
Dem. People's Rep. of Korea.................... 50.0 66.0 78.1 84.0 88.0 91.0 93.3 95.0
Dem. Rep. of the Congo..........ccceeevereennes 40.6 42.8 63.6 76.0 82.9 87.1 90.2 92.3
Dem. Rep. of Timor-Leste..........cceueeeneee 30.4 50.4 73.0 80.5 84.3 86.8 88.8 90.3
DENMAK....cveveveiiiicseeie et 724 79.1 84.6 88.9 92.6 95.8 985  100.7
DJiBOUL ..vvveveveiiii e 345 46.8 66.6 78.7 84.8 88.6 913 93.2
Dominican ReEPUBIIC .......cccueveveverererrirenn, 47.3 69.2 774 82.2 86.4 90.1 93.4 96.0
ECUAHON .....vviieieeeeiete e 49.6 735 81.8 86.6 90.4 93.7 96.6 98.9
EQYPL.ecvereieieeeeeir et 43.6 710 815 86.1 89.7 92.6 95.1 97.0
El SalVador......ccoovvveeeeieeessseeeeeeeieas 46.5 73.7 82.9 87.1 90.4 93.2 95.6 975
Equatorial GUINEA..........ccceeveverererererrireenn 36.0 50.5 69.5 79.7 85.2 88.7 91.3 93.2
ENrEa...ccceceeeieeceseseeeeeee et 37.4 54.2 713 80.1 85.2 88.7 91.2 93.0
EStONI@ ...vcvivieeisiiieieee et 68.3 76.8 834 88.9 925 95.3 974 99.0
Ethiopia.....coocveeeieeeeeeeee e 344 46.3 65.8 78.3 84.6 88.5 91.1 93.0
Fji e 55.0 715 81.0 86.1 90.2 93.6 96.4 98.6
Finland .......coooveeiecieeceececececese e 69.6 815 86.8 91.3 95.3 98.9 102.2 104.8
FranCe......cooouveeeecee e 69.5 82.8 879 92.4 96.4 100.0 103.3 106.1
French Guiana.........cccccevveeeveceecieceeee 56.9 78.3 84.2 88.8 92.7 96.0 98.8 101.0
French Polynesia........ccccooeoereiineneneenne. 50.0 75.8 82.9 87.9 91.9 95.1 97.7 99.6
GabON....cceeeee e 38.6 575 74.0 817 85.9 88.8 91.0 92.6
Gambia.......cccooovveereee e, 315 55.5 729 811 85.6 88.6 91.0 92.7
(€1 o (o[- TSRS 65.4 77.6 818 87.2 91.1 94.2 96.5 98.3
(€= 00107 1017 ST 69.6 81.2 86.9 92.0 9.5 1005 1040 106.8
Ghana......cccccevieieiececee e 43.6 59.3 74.1 82.6 87.1 90.1 92.3 94.0
GIBECE....vevvrireeee ettt 67.5 80.9 85.3 89.3 92.9 96.1 98.8 101.0
GUAEIOUPE ... 58.1 817 86.5 90.6 93.9 96.5 98.8 1005
GUAM.....vvrrireeee et essee 59.7 77.0 83.6 87.2 90.7 93.9 97.1 99.8
GUAEMAIA......coceeeercreeeeee e 42.3 68.9 817 86.3 89.9 92.9 95.4 97.3
GUINBAL....vevevrreeieeeeree et 315 495 69.3 79.5 84.9 88.5 91.1 93.0
GUINEBISSA ..o 34.0 46.9 66.4 77.7 83.9 87.8 90.7 92.7
GUYANAL c..vvvrieeeesereee s sesesees 53.9 66.3 75.1 83.0 87.8 91.1 93.6 95.5
Hait oo 38.9 50.0 713 78.1 83.4 87.5 90.7 93.0
HONAUIBS. ..o 432 714 78.8 84.9 89.2 92.4 95.0 97.0
HUNGAY v 65.8 76.0 83.3 88.8 92.9 96.3 99.1 1014
[CEAN.....coeverererieeeee e 74.1 81.9 86.2 89.9 93.3 96.5 995 1021
INQIG.ccecveveveieieieieee e 38.0 64.6 76.9 84.6 88.8 91.8 94.1 95.7
INONESIA. ...vveereriiereeee e 38.1 68.8 79.8 85.3 89.0 917 93.9 95.5
Iran, Idamic Rep. Of ........ccooevvviicee, 449 719 82.7 87.3 91.0 94.1 96.8 98.8
L1 = PO OO R U PRTUPTRRRUON 44.9 62.3 79.7 86.2 90.2 93.1 95.4 97.0
Ireland.......ccoveeeciee e 68.2 79.6 84.6 89.0 93.0 96.5 99.7 102.2
ISTAEL .o 66.4 81.0 86.2 90.1 93.6 96.8 99.7 102.0
TAIY e 67.8 819 86.2 90.0 935 96.8 99.7 102.2
N 1 1 o= SRR 60.2 77.8 83.7 88.6 92.2 95.2 97.6 99.4
JADAN . 65.5 85.1 93.2 96.7 100.0 102.9 105.7 108.0
JOrdaN......ccviiieieeece e 44.3 72.5 818 88.2 92.1 94.8 96.7 98.0
Kazakhstan........ccccooveveveececeeie e 61.9 719 79.9 85.8 89.5 92.3 94.4 96.1
KENYA... i 43.0 45.6 56.0 7.7 86.4 90.6 93.2 95.0
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TaBLE A15 (continued)

1950- 2000- 2050- 2100- 2150- 2200- 2250- 2295-

Country or area 1955 2005 2055 2105 2155 2205 2255 2300
Life expectancy at birth (years)
KUWEIT.....cooiiieiieeneeeese s 575 79.0 84.4 89.0 92.9 96.1 98.7  100.6
KYrgyzstan .........cceeeeeenineneneneeeneee 59.8 72.3 80.2 85.8 89.9 931 95.7 97.8
Lao People’'s Dem. Republic............cc...... 39.2 55.8 755 83.0 87.3 90.3 92.7 94.4
[ Y/ - USSR 69.0 76.2 834 88.3 91.9 94.8 97.2 99.0
LEDANON ... 57.7 751 821 86.5 90.2 934 96.2 98.3
LeSOthO......coveieieeeieee e 43.3 37.7 46.2 78.8 86.2 89.3 91.3 92.7
Liberia.....cooeeereeee e 40.0 422 61.6 741 80.2 83.7 86.1 87.8
Libyan Arab Jamahiriya........ccccccceereennenee. 439 754 82.8 88.1 920 95.1 97.5 99.3
Lithuania........ccccevereoneniceseeeeeee, 67.8 77.6 83.6 90.7 94.2 96.4 98.0 99.0
LUXEMBOUIg....c.eoeeeeeeeeericeiesie e 68.9 814 87.2 92.3 96.8 1008 1042 107.0
MadagasCar ........coceeereeeeeeenese e 37.0 54.8 74.3 82.2 86.6 89.8 922 94.0
MEAWI .. 36.7 37.7 58.3 73.2 81.1 85.7 88.7 90.6
MaAl@YSIA....couireeiiieieeeeeee e 50.0 75.7 82.8 88.1 9221 95.3 97.8 99.7
MalAIVES......oeeiiieeeeeeeeee e 37.6 67.0 79.9 85.9 89.8 92.7 95.0 96.6
MalT e 333 49.1 67.9 77.3 81.7 84.5 86.6 88.0
M8, 67.7 80.7 86.8 9221 968 1009 1043 1070
MartiniQUE........coveverirerrieenecsee s 58.1 82.3 86.5 91.6 95.2 97.8 99.8 101.2
MaUFTANIA. ..o 371 54.1 724 81.0 85.8 89.1 91.7 935
MAUFTIUS. ... 52.3 75.8 825 87.7 914 94.3 96.7 98.5
MEXICO ...ttt s 52.5 76.4 835 88.9 92.6 95.4 97.6 99.3
Micronesia, Fed. Statesof .........cccccevvenene 55.2 69.1 79.8 85.3 89.0 91.9 94.2 95.9
MONGOlI ... 435 65.9 79.1 845 88.5 91.9 94.7 97.0
MOFOCCO....c.vereiieieieieie et 439 70.5 81.2 86.8 90.8 94.1 96.7 98.7
MOZambBIQUE ......coveireeeieereeeeeeecees 325 39.6 56.2 73.0 82.0 87.1 90.5 92.7
MYBNMAY ..o 38.2 60.2 74.0 834 88.4 91.7 94.1 95.9
NaMIbiaL ... 40.5 45.6 55.8 76.1 854 90.2 931 95.0
NEDPE ... 358 59.6 775 834 86.8 89.2 91.1 924
Netherlands.........cccoverreeeneineeneene 734 81.0 85.5 89.6 93.2 96.5 995 1019
Netherlands Antilles.........cccccoiivenerennne. 61.6 79.2 84.3 88.9 929 96.3 99.3 1015
New Caledonia.........ccceererereieeereseseneas 53.0 71.7 83.6 88.3 92.0 95.0 974 99.2
New Zealand........cccceeeerireneieeeeeee 718 80.7 85.2 89.7 934 96.7 996 1020
NICArAGUA. ... eveve e 43.7 719 82.2 86.7 90.3 934 96.1 98.2
NIQEN et 325 46.5 68.6 79.0 84.8 88.7 91.6 93.6
T - SR 38.0 51.8 66.1 78.7 84.8 88.4 90.9 92.6
NOPWEY ...t 745 819 87.3 9221 96.1 996 1026  105.0
Occupied Palestinian Territory.........c.e.... 443 74.0 821 86.7 90.4 93.6 96.2 98.3
OMAN. .ttt 38.3 74.4 82.0 86.6 90.3 935 96.1 98.2
Pakistan.........cooeiereneeeeeeeee e 39.8 60.9 77.2 84.3 88.7 91.8 94.2 96.0
Panama..........cccooeveneineneee e 56.2 774 84.3 88.6 92.3 95.7 98.7 101.2
Papua New GUINEA..........ccccerereeeeeeeniees 35.7 58.7 76.2 85.0 90.0 93.3 95.7 974
Paraguay.........ccooerenereeeinese e 64.7 731 81.9 86.1 89.7 92.9 95.7 98.0
PEIU. .. 45.0 724 82.0 87.1 90.9 93.9 96.2 98.0
Philippines ..o 49.6 72.0 81.6 874 91.5 94.8 97.3 99.2
Poland .......cccoeviveeneireeeee e 64.2 78.0 84.0 88.8 925 95.3 97.6 99.4
POrtugal .......coveeireeiererie e 61.9 79.6 84.7 89.2 93.3 96.9 100.2 1030
PUEItO RICO.....c.coevirieirieeec s 66.0 80.1 84.0 91.6 95.3 97.8 99.7 1010
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TABLE A15 (continued)

1950- 2000- 2050- 2100- 2150- 2200- 2250- 2295-
Country or area 1955 2005 2055 2105 2155 2205 2255 2300

Life expectancy at birth (years)
QAN ... 49.3 754 83.0 89.4 93.3 95.9 97.7 99.0
Republic of KOrea........cooeovvevnerecirieenennes 49.0 79.3 85.9 91.6 96.1 99.7 1025 104.6
Republic of Moldova..........ccccvveevieerienene 63.0 722 81.5 85.5 89.1 92.3 95.4 98.0
REUNION.......coiiiiiiree e 55.6 79.3 83.9 89.7 935 96.1 98.1 99.5
ROM@NIA. ... 62.8 74.2 80.8 86.6 90.6 93.7 96.2 98.0
Russian Federation............cccooeinrenennenenn 67.3 73.1 785 86.0 90.4 934 95.8 97.6
RWaNda.......ccoooireinirresereese s 41.6 39.7 65.8 79.2 85.7 89.5 922 94.1
S A (o - VSRRSO 55.3 74.1 81.9 88.0 91.7 94.4 96.6 98.2
St. Vincent and Grenadines............ccoeuene. 52.3 75.6 82.2 87.4 91.7 95.3 984  100.7
SAMOBL...vevereeneieisie e 49.6 734 82.1 87.3 91.1 94.1 96.4 98.2
Sao Tome and PrinCipe......ccccoceevveeneeeenne 49.2 72.8 81.9 86.9 90.7 93.7 96.2 98.1
Saudi Arabia.......ccoeeeerrerereeeree e 40.7 73.7 82.3 86.8 90.5 93.7 96.3 98.4
SENEGAL ..ot 375 55.1 74.8 80.5 85.1 89.0 92.3 95.0
Serbiaand Montenegro .........c.ccevvevreeennnne 58.8 75.6 82.3 87.4 91.4 94.8 97.6 99.7
SIEraLleone......ccoeeiiieneneeeeese e 315 355 55.2 67.3 75.7 81.6 86.0 89.0
SINQAPOME ... seeieseee et eenenees 62.1 80.3 85.8 90.5 94.5 978 1004 1024
SIOVAKIA .. 66.2 77.6 83.4 88.3 921 95.2 97.8 99.7
SIOVENIA ..o 68.1 79.8 85.9 89.5 92.7 95.5 98.0 100.0
Solomon 19ands........cvveeereeerieereeeerienns 46.4 70.7 815 85.9 89.7 93.0 95.8 98.0
o]0 T R 34.5 49.5 71.9 81.3 86.5 90.0 92.7 94.6
S0 T0 g 2N 1 o R 46.0 50.7 57.3 78.0 87.6 925 95.6 975
SPAIN ..ot 66.3 82.8 87.9 925 9.6 1004 1039 106.8
S I I 4 1 VO RS 54.7 75.9 83.0 88.3 925 95.8 98.6  100.7
SUABN ..o 39.1 57.1 711 80.5 85.4 88.5 90.9 92.6
SUMNAME ..ot 57.7 73.7 81.7 86.7 89.9 922 93.9 95.1
SWazZIaNd......cccoueireereeree e 415 354 44.8 67.9 80.6 87.0 90.6 92.7
SWEHEN. ...t 73.3 82.6 87.7 92.3 964 1002 1036  106.5
Switzerland ........cccoeeveennineee 71.6 82.3 86.5 90.2 93.7 97.0 1002 1029
Syrian Arab RepublicC.........cccoveevveinnnennne 47.2 73.1 82.0 86.7 90.4 93.6 96.2 98.2
TiKISaN oo 58.4 714 79.7 84.7 88.0 90.3 92.0 93.3
TFYR Macedonia........ccoooeeveereniencniecnenns 55.0 75.8 82.6 86.8 90.4 934 96.0 98.0
Thailand ... 54.3 735 81.7 88.0 92.6 96.3 99.2 1014
TOQGO ettt 375 51.1 66.1 78.6 84.7 88.3 90.8 92.6
TONGA. .ttt 55.2 69.1 79.8 85.3 89.0 91.9 94.2 95.9
Trinidad and Tobago..........ccccevveveeieneennne, 59.9 74.4 79.5 86.4 91.1 94.5 97.0 98.8
TUNISIA it 451 74.9 829 87.3 91.0 94.2 97.1 99.3
TUPKEY ot 45.2 73.2 81.8 87.9 91.7 94.5 96.6 98.0
TUrKmMEeNIStan ......ceevvvevreeeneereeeeesee e 56.6 70.4 79.6 85.7 89.9 93.0 95.5 97.3
Uganda.......ccooeeeeereirinenenree e 41.6 46.9 720 80.9 85.7 88.9 91.3 93.0
UKFaINE....coeiieeiieeei e 69.7 74.7 82.3 87.0 90.7 93.7 96.3 98.4
United Arab Emirates. 49.3 774 83.9 87.7 91.2 94.3 97.0 99.2
United Kingdom 71.8 80.7 86.1 90.7 94.6 979 1008 103.0
United Rep. of Tanzania........ccccceevveereneen. 38.6 441 66.0 78.4 84.9 88.7 91.2 92.7
United States of America......ccoceevveevreennne 720 79.9 84.7 90.9 95.1 98.1 1004 1020
United States Virgin Islands...................... 715 82.0 86.3 90.6 94.3 976 1004 1026
LU0 0 T 69.4 78.9 85.5 90.2 93.7 96.5 98.6  100.2
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TaBLE A15 (continued)

1950- 2000- 2050- 2100- 2150- 2200- 2250- 2295-

Country or area 1955 2005 2055 2105 2155 2205 2255 2300
Life expectancy at birth (years)
UZDEKIStaN. ... 59.9 725 80.1 86.4 90.5 93.3 95.5 97.0
VaNUBEU ... 435 705 79.3 85.2 89.3 92.4 94.9 96.8
VENEZUEIA......coevriiiiesieieeei s 56.6 76.7 83.9 87.7 91.0 94.1 97.0 99.5
Viet NamM. oo 41.8 71.6 815 87.1 91.1 94.3 96.8 98.7
Western Sahara.........cccceeeveeeeceevieseeiene 371 65.6 79.5 85.3 88.9 91.6 93.7 95.2
=111 SR 327 61.1 75.9 815 84.6 86.8 88.5 89.8
Zambia......ccoeeviieeeee e 39.4 32.1 54.2 73.2 82.8 87.8 91.0 93.0
ZIMbabWe ........cceevieciecece e 49.1 32.6 46.7 67.4 80.0 87.1 91.2 93.7
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TABLE A16. POPULATION DENSITY BY COUNTRY, MEDIUM SCENARIO: SELECTED YEARS

Maximum up Year of
Country or area 1950 2000 2050 2100 to 2150 maximum 2300
Persons per square kilometer
Afghanistan..........ccceeeerercienenne. 13 33 107 138 139 (2095) 113
Albania.......ccccoceevveieneinnereiene 44 114 134 119 136 (2040) 119
AlGENa . 4 13 20 19 21 (2060) 19
ANGOIAL...ciiiieieee s 3 10 35 51 51 (2105) 45
Argentina.......ccceeeeeveveseseeeena, 6 14 19 19 20 (2065) 19
ATMENIA ..o 48 110 83 58 126 (1990) 62
AUSITali 8. 1 2 3 3 3 (2050) 4
AUSITAL e 84 98 89 75 98 (2005) 86
Azerbaijan........ccoceoeveinnineneenn 33 94 126 119 127 (2055) 122
Bahamas.........cccocevvveireenicinne 8 30 39 36 39 (2050) 37
Bahrain........ccovevneinnenncee, 168 981 1841 1714 1869 (2065) 1690
Bangladesh.........ccccoevniennicrininne 321 1060 1956 1997 2075 (2075) 1864
Barbados........cccooevvvieiniiiniiiine 491 622 600 490 658 (2025) 539
Belarus.....ccocooevveveneineeeee 37 48 36 28 49 (1990) 31
Belgium....cooireereeeeeeee 286 339 338 316 348 (2025) 364
BeliZe...o e 3 11 18 18 19 (2070) 18
Benin......ccooveerreenerne e 18 56 141 169 170 (2095) 156
Bhutan.......ccccceeeveeeneivreenseeee 16 44 113 137 137 (2095) 123
BOliVia.....coeoerrrerei e 3 8 15 16 16 (2080) 14
Bosniaand Herzegovina.............. 52 78 70 54 84 (2990) 59
BOtSWaNa......coeereierrecreeesecreeine 1 3 2 2 3 (2005) 3
2] - v S 6 20 28 25 28 (2055) 26
Brunel Darussalam..........c.ccceenee 9 63 130 133 139 (2075) 136
Bulgaria....c.ccoeoveeerenenreeenseeen 66 73 48 36 81 (2985) 40
BurkinaFaso ........cccceevveeenirineneen. 14 44 155 238 242 (2115) 224
Burundi .......ccovveeereieeee 96 244 758 1075 1084 (2110) 1015
Cambodia......cccceovrerereneeeeene. 25 74 168 195 195 (2090) 175
CameErooN.......cceeveeereiresresieeeenes 10 32 54 58 58 (2085) 56
Canada.......oceovrvenerrenieeeeees 1 3 4 4 4 (2050) 4
CapeVerde......ccoveveneireennnene. 36 108 202 207 214 (2075) 200
Central African Republic.............. 2 6 11 12 12 (2095) 12
Chad.......coooiiiiee e 2 6 20 27 27 (2105) 25
Channel Idands.........ccccccveerinnene. 524 741 644 576 744 (2005) 672
Chile....oviireiiree e 8 20 29 29 30 (2070) 28
China......ccoovereree e 59 137 150 127 156 (2030) 138
China, Hong Kong SAR............... 1889 6514 9025 7736 9025 (2050) 8 386
China, Macao SAR ........ccoeeenne 10581 24990 32114 27 061 32114 (2050) 29 848
Colombia.......ccceevevreiiiiesieeeeae, 12 41 65 65 67 (2070) 60
COMONOS.....covineienirerenieie e 77 316 814 984 986 (2095) 884
CONJO....vrviirrerierreeseeesre e 2 10 31 43 43 (2105) 39
CoStaRiCaA.....covrverrereresier e 19 77 128 121 129 (2065) 121
Coted'IVOIre......ccoeererreeeeeene 9 50 87 95 96 (2085) 88
(1707 (- T 69 80 64 58 87 (1990) 66
CUba......ceereeeeeeereese e 53 102 92 74 105 (2020) 83
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TABLE A16 (continued)

Maximum up Year of
Country or area 1950 2000 2050 2100 to 2150 maximum 2300
Persons per square kilometer

CYPIUS...coveireeienenienerieesiee e 53 85 97 85 97 (2035) 89
Czech Republic......coovvvevnerienee. 115 133 111 86 134 (1995) 97
Dem. Peopl€'s Rep. of Korea....... 90 185 207 187 209 (2040) 200
Dem. Rep. of the Congo............... 5 21 67 20 90 (2100) 81
Dem. Rep. of Timor-Leste............ 29 a7 96 98 101 (2080) 20
DeNMark........ccoevevererineeieniecriniene 101 125 124 116 129 (2025) 131
DjibOoULi ...cveveeieeeeece 3 29 60 74 74 (2095) 67
Dominican Republic ............c....... 49 173 245 227 248 (2060) 208
Ecuador .......ocooeveiveineeecne 12 45 68 65 69 (2065) 63
o)/ o USSR 22 68 128 132 137 (2075) 125
El Salvador........ccccoovienenenenene 94 300 473 468 491 (2070) 439
Equatorial GUIinea........c.cceevuenee 8 16 42 52 52 (2095) 438
)= 11 37 104 128 128 (2095) 118
(555 0] 4 TF- F S 26 32 16 12 37 (2990) 14
Ethiopia.....cccccoovvevreeireerseee 18 66 171 222 222 (2105) 207
Fiji oo 16 45 53 49 54 (2040) 46
Finland ... 13 17 16 15 17 (2020) 17
France......ccooeovevieneneeeeeeeene 76 108 117 109 118 (2040) 125
French Guiana..........cccoeeevecrnenne 0 2 4 4 4 (2075) 4
French Polynesia..........cccccoeeveneee 17 64 97 93 98 (2065) 94
GabON....ciieeeee e 2 5 10 11 11 (2085) 10
(€7 101 o F- 29 131 290 332 334 (2090) 302
(€= o o 1= TSR 51 75 50 39 78 (1990) 41
GEIMENY.....ceeverieereeeniee e 196 236 227 209 236 (2010) 244
Ghana.......cccooevvenneenieceeenes 22 86 174 193 194 (2090) 181
GrEECE....cviertiererie s 59 85 76 58 85 (2010) 64
Guadeloupe........cccoeveeriecreieenns 124 253 276 241 289 (2035) 259
GUAM...c.iieeiieeree s 108 283 451 452 472 (2075) 426
Guatemala.......c.cooveeneireeennnenes 27 105 241 271 276 (2085) 249
(U T SR 10 33 80 97 97 (2095) 87
GUINEaBISSAU ... 18 49 168 248 249 (2110) 224
(€107 19T VO 2 4 3 2 4 (2010) 2
Haiti oo 118 290 451 462 481 (2075) 404
Honduras..........ccooevveineenncneniene 12 58 113 119 122 (2080) 108
HUNGANY .o 101 108 82 67 116 (1980) 77
Iceland......ccoevviveereie e 1 3 3 3 3 (2040) 3
130T U 120 342 515 491 524 (2065) 461

44 117 162 151 163 (2055) 152

10 41 65 61 66 (2060) 62

12 53 132 156 156 (2090) 144

43 55 73 66 73 (2050) 72
ISFAEl o 61 293 484 477 499 (2070) 454
[AlY oo 160 196 153 115 196 (2000) 129
N2 1007 T or IO 130 238 339 319 343 (2060) 314
JAPAN ... 222 337 291 239 340 (2010) 267
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TABLE A16 (continued)

Maximum up Year of

Country or area 1950 2000 2050 2100 to 2150 maximum 2300
Persons per square kilometer

Jordan........cceevveireeneee e 5 57 114 120 123 (2080) 113
Kazakhstan.........ccccoeevreeeninnnenenn 3 6 5 4 6 (1990) 5
(=117 11 54 77 80 80 (2095) 82
[ 1 9 126 276 256 277 (2055) 247
Kyrgyzstan .........cccceeevneeennenennen 9 26 38 35 38 (2060) 36
Lao People’ s Dem. Republic........ 8 23 50 55 56 (2085) 51
LatVia...ocooerreereeerieeneeeesieeeee 31 38 21 17 44 (1990) 19
LED@ANON ....cvveeeieeiecrieesec e 141 340 483 440 484 (2055) 459
(=50 1o SRR 24 59 45 54 59 (2005) 58
(] o= o - VORI 9 31 102 140 140 (2100) 125
Libyan Arab Jamahiriya............... 1 3 5 5 5 (2065) 5
Lithuania.......ccocoeeeereeineienecreeiene 40 54 39 37 58 (1990) 40
LUuxembourg.......eovvveereeerenereniene 114 168 277 275 283 (2150) 318
MadagasCar ........ccccuevereerercreniens 7 27 80 106 106 (2105) 99
MaABWI ... 31 121 276 349 349 (2100) 329
MalaySia....ccoeereeenieireeenereeeene 19 70 120 121 125 (2070) 117
MaldiVES......ccoereereieeeeee 273 970 2731 3369 3373 (2095) 3146
Y 3 10 38 58 58 (2110) 52
1Y/ ) - W 975 1216 1257 1174 1307 (2025) 1364
Martinique.........ccoeeeeereneieneene 209 364 389 354 403 (2030) 378
Mauritania........coceevereereerenenrenennene 1 3 7 10 10 (2100) 9
Y U] (0 243 584 720 658 722 (2045) 703
MEXICO .. 15 52 73 67 74 (2055) 66
Micronesia, Fed. States of ............ 46 152 226 247 251 (2085) 223
MONGOliA. ... 0 2 2 2 2 (2055) 2
MOFOCCO ....cveeeereiriesieeieie e 20 65 105 104 108 (2070) 103
8 23 40 44 44 (2090) 41
27 72 98 91 98 (2055) 91
1 2 3 4 4 (2100) 4
60 164 355 408 411 (2090) 362
298 469 500 470 509 (2035) 536
140 269 311 283 317 (2035) 301
4 12 21 20 21 (2065) 19
7 14 17 16 17 (2040) 18
9 42 90 99 101 (2085) 89
2 8 42 78 82 (2120) 74
33 126 284 332 333 (2095) 311
11 15 16 15 16 (2035) 17
162 514 1789 2403 2403 (2105) 2170
2 12 32 39 39 (2095) 35
51 185 452 530 534 (2090) 466
12 40 69 69 72 (2075) 66
4 12 25 27 28 (2085) 25
4 14 30 34 35 (2085) 31
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TABLE A16 (continued)

Maximum up Year of
Country or area 1950 2000 2050 2100 to 2150 maximum 2300
Persons per square kilometer
PEIU.c.ooicireee e 6 20 32 31 33 (2065) 30
Philippines .......cocoovvevineenncininne 67 254 426 432 448 (2075) 421
Poland .......cccooeovveenninneneeen, 82 127 108 86 127 (2000) 92
Portugal ........ccooevveerieireerecieine 92 109 99 80 110 (2010) 91
PUerto RiCO.......coceevreirieenieireeine 250 430 420 347 459 (2025) 362
QLA ..o 2 53 79 77 81 (2075) 73
Republic of Korea..........cccoueunee. 191 474 470 377 508 (2025) 420
Republic of Moldova.................... 71 130 109 84 132 (1990) 89
RE&UNION......cooiieeee 99 289 406 391 407 (2060) 406
Romania........cccoeveeievieiereeieeenns 71 98 78 64 101 (1990) 73
Russian Federation.............ccc.c..... 6 9 6 5 9 (2990) 5
Rwanda.........ccoveeevrerereeenienieeeens 88 313 688 833 833 (2100) 800
S S Vo - U 130 239 266 246 276 (2035) 244
St. Vincent and Grenadines.......... 172 302 330 293 339 (2035) 313
£ 1107 29 61 90 104 105 (2095) 94
Sao Tome and Principe................ 63 155 363 423 424 (2090) 396
Saudi Arabia.......cccoceevreeirieeninnne 1 10 25 29 29 (2085) 26
Senegal.....covveeeree e 13 49 112 131 132 (2090) 124
Serbia and Montenegro................ 70 103 92 77 103 (2000) 83
Sierraleone......cooeeevevieeeneenene 27 62 144 154 161 (2080) 121
SINQAPOIE....c.eeveeeeeerereesiee e 1676 6584 7440 5880 8088 (2030) 6 580
SlovaKia ...coveeeeeeeeereeesee e 72 112 103 83 113 (2015) 90
SIOVENIA ... 73 99 78 58 99 (1995) 63
Solomon Islands..........cccceevevenenee. 3 16 38 42 43 (2085) 38
SOMAA e 4 14 63 105 108 (2115) 99
South Africa......coevveerecieees 11 36 33 31 37 (2005) 35
SPAIN ..o 56 82 75 58 83 (2010) 66
Sri Lanka.....ccovereveenecreerene 116 288 328 289 336 (2035) 309
SUdAN ..o 4 13 25 27 28 (2085) 25
SUMNNAME ..o 1 3 3 3 3 (2030) 3
Swaziland........cceervveeneiininenns 16 61 55 55 63 (2005) 60
SWEAEN.....oeiieree e 17 22 21 20 22 (2025) 23
Switzerland ........cooovveeieiiicinennns 119 181 147 122 181 (2000) 139
Syrian Arab Republic................... 19 90 186 191 198 (2075) 182
TaiKistan ...cococeevveeenreereerene 11 43 68 64 69 (2065) 60
TFYR Macedonia........ccccocevrennee. 48 80 85 75 87 (2035) 80
Thailand......cccceevveieneeniriiesene 38 119 151 138 151 (2045) 150
L0 o T 24 84 184 211 212 (2095) 201
100 - H 66 140 170 170 177 (2070) 156
Trinidad and Tobago........cccc........ 124 251 238 205 262 (2020) 222
TUNISIA e 23 61 83 73 83 (2050) 77
TUPKEY e 28 89 127 117 127 (2055) 119
Turkmenistan ........cccoeevereiennenenn 3 10 16 15 16 (2065) 15
Uganda........ccoeereeneeenenenenenennns 26 118 517 837 852 (2115) 774
UKFaiNe......oovreerinieresieesieeseeeeens 64 86 55 42 90 (1990) 47
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TABLE A16 (continued)

Maximum up Year of
Country or area 1950 2000 2050 2100 to 2150 maximum 2300
Persons per square kilometer
United Arab Emirates................... 1 34 49 44 50 (2040) 42
United Kingdom.........cccccocenenenee. 206 243 274 266 274 (2150) 303
United Rep. of Tanzania.............. 9 39 78 87 88 (2085) 81
United States of America............. 17 31 45 48 49 (2150) 54
United States Virgin Islands......... 79 320 390 361 391 (2055) 374
Uruguay ..cocceeeeeeeeeeneneneesieseeees 13 19 24 22 24 (2060) 22
Uzbekistan........ccoceevreenncnnenenns 15 60 91 83 92 (2060) 82
VanUaLU.........coeeeeireiireeieeeeeeee 4 16 36 39 40 (2085) 35
VeNezuela........ccoveennenenenenienenns 6 28 47 46 49 (2070) 45
Viet Nam. ..o 84 240 362 338 364 (2060) 349
Western Sahara.........ccoeeevveevennans 0 1 2 3 3 (2085) 2
YeMeN...oiiiieieeree e 8 34 160 273 279 (2115) 246
Zambia.......coooeienneeene 3 14 25 30 30 (2105) 29
Zimbabwe ..o, 7 33 33 32 34 (2015) 35

United Nations Department of Economic and Social Affairs/Population Division

World Population to 2300

227



TABLE A17. MEDIAN AGE BY COUNTRY, MEDIUM SCENARIO: 1950-2300

Country or area 1950 2000 2050 2100 2150 2200 2250 2300
Median age of population (years)
Afghanistan.........cccceeeevveiennienennennns 18.6 18.1 26.1 421 45.2 434 4.2 45.2
Albania.......ccocooviereeeneireeree e 20.6 26.7 41.9 46.3 44.6 455 47.1 48.7
PN [ (- RS 19.9 21.7 40.0 454 44.6 454 46.7 47.8
PN 0l o] TR 194 16.3 220 39.2 44.2 434 4.4 45.7
WX (0= 0111 o S 25.7 279 40.0 46.3 46.0 46.5 48.2 49.7
PN 0101 - 224 30.7 51.5 447 435 45.1 46.7 48.2
AUSITAli @ 304 35.2 43.7 45.3 45.7 47.6 49.3 50.9
PV (g1 SRS 35.8 38.3 50.3 451 46.3 48.3 50.2 51.9
Azerbaijan.......ccoeeeeereeiieienee e 22.8 25.6 40.2 45.9 451 46.1 47.3 48.2
Bahamas.........ccccoevvenreeneneene 20.7 26.1 39.6 45.2 445 454 46.5 47.3
Bahrain.........cccovovvvinneineeenne 189 26.9 394 46.9 45.0 45.9 474 48.8
Bangladesh.........cccooverveienecrniienne 21.6 20.0 35.7 43.9 4.4 43.8 44.9 45.8
Barbados........cccoeevninnincneceens 24.6 32.6 48.6 4.7 4.4 46.1 47.6 48.9
Belarus......ccoovvviniereereeeene 27.2 36.5 50.0 435 441 457 47.2 484
Belgium.....coeiriereeee e 35.6 39.1 46.3 451 46.7 48.7 50.6 52.1
BeliZe...ooeeeeie 20.8 19.8 37.8 45.2 44.3 448 46.1 47.3
Benin.....ccooviirreere e 237 16.6 285 42.2 44.8 44.0 45.2 46.2
Bhutan.......ccooervennereereereeene 20.1 18.3 311 44.2 46.9 45.6 46.5 475
BOliVia....ccoeirererereee e 19.2 20.1 345 451 46.5 451 46.6 48.1
Bosniaand Herzegovina.................... 20.0 351 49.4 443 4.1 45.8 47.2 484
BOISWaNA.......evereeieirierieesec e 16.8 19.1 25.6 371 425 43.6 455 46.8
2] v | 19.2 254 41.2 45.6 44.6 46.0 47.6 49.0
Brunei Darussalam.........cccoceevreeenennns 224 25.0 374 47.0 454 46.7 484 50.0
Bulgaria......ccooveenrerereeseesee e 27.3 39.1 50.6 43.8 43.8 45.6 47.1 484
BurkinaFaso .......ccccceevveereieneeeninenne 185 155 22.7 39.8 451 4.4 45.2 46.3
Burundi ........cooovevirereee e 195 15.8 234 39.7 447 44.0 45.1 46.3
Cambodia......ccoovevreeeerereereeesee s 18.7 175 30.4 42.2 447 434 4.2 451
(0721111= 010 o IS 20.3 18.1 28.7 40.7 43.9 434 44.9 46.1
Canada......cccevreirieinesee s 27.7 36.9 45.8 445 45.6 47.3 48.8 50.2
CapeVerde.......ccoveveenecereeennenenenns 214 185 37.3 451 45.9 45.6 47.1 48.3
Central African Republic................... 22.6 18.3 26.8 40.0 43.8 434 44.9 46.1
Chad.....oceieeeee e 215 16.7 24.5 411 44.8 43.9 44.9 46.1
Channel Idlands........ccccoceevveeeninnneneen. 35.7 38.6 474 43.8 45.8 47.7 49.8 51.5
Chile....oeiireieee e 222 28.3 39.7 46.3 46.3 46.7 48.2 494
China.....ccoovreiriee e 239 30.0 43.8 45.3 44.3 46.3 48.1 49.6
China, Hong Kong SAR.........c.co....... 237 36.1 485 47.0 46.5 48.3 49.6 50.6
China, Macao SAR .......ccccoceeeveirennns 253 335 49.2 45.9 45.7 474 48.9 50.2
Colombia.......ccovirririereereee 18.7 240 384 46.3 475 46.4 47.8 49.0
COMONOS.....ceveeenieieeieeie e 18.2 180 314 44.0 46.6 453 46.2 47.1
[©£0] 570 o TN 20.0 16.7 24.6 404 43.8 42.8 43.6 444
COStARICA. ..o 21.6 245 41.6 47.8 46.8 47.7 48.9 49.8
COte d'IVOITE....coevveeieeieceeeeeeee 18.3 18.1 30.0 417 44.6 43.9 45.2 46.3
Croatial. ..o 279 38.9 44.9 43.0 44.6 46.3 47.8 49.0
CUDAL...c.ciiiieee e 233 33.0 48.8 451 4.7 46.5 48.2 49.7
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TABLE A17 (continued)

Country or area 1950 2000 2050 2100 2150 2200 2250 2300
Median age of population (years)

CYPIUS..eeveeeeeeeenieeseeienesieeseseseeseseneens 237 334 441 46.7 45.3 46.6 48.1 49.3
Czech RepubliC.....ccceevveirieericriene 327 37.6 51.7 43.7 447 46.3 47.8 49.2
Dem. Peopl€’ s Rep. of Korea............. 195 29.4 40.7 43.6 42.8 445 45.8 46.9
Dem. Rep. of the Congo........cceenee. 18.1 16.5 24.1 40.6 444 434 445 45.8
Dem. Rep. of Timor-Leste.................. 19.6 174 34.1 24 43.9 42.8 43.9 44.8
DeNMarK........coccvereereieeeeeereeeceeeieens 318 38.7 45.3 434 451 46.6 48.2 495
Djibouti 16.5 18.3 275 41.6 44.9 4.1 45.2 46.3
Dominican Republic ......c..cccovveveenenne. 17.7 231 379 45.0 45.3 443 46.0 47.6
ECUadON ..o 20.6 227 39.4 45.6 455 455 47.1 485
[0/ o 20.0 21.3 36.5 451 45.7 45.2 46.6 47.8
El Salvador.........ccccoeeveeeicececieiees 18.3 21.8 38.2 45.7 46.1 454 46.8 48.0
Equatorial Guinea........c.ccoevevrereenennes 238 18.2 27.6 423 44.9 44.0 45.2 46.3
Eritrea...cccccveece e 17.3 16.9 28.3 41.8 44.6 43.7 44.9 46.0

299 379 52.3 431 44.8 46.3 47.6 48.6
17.9 16.9 258 41.0 447 44.0 45.1 46.2
16.6 231 40.2 45.7 46.3 45.7 47.3 48.6
217 394 45.8 444 46.0 48.0 49.8 515
345 376 451 45.9 46.4 485 50.3 52.0
26.6 237 37.6 46.6 47.2 46.6 48.2 49.6
17.8 251 40.0 46.0 454 46.3 47.8 49.0
284 18.9 32.3 43.0 44.8 43.8 45.0 46.0
195 194 310 42.7 45.0 44.0 45.0 46.1
273 34.8 484 45.0 44.2 45.9 47.2 48.3
354 39.9 46.8 44.9 46.7 48.9 50.9 52.6
174 18.8 32.6 431 45.3 445 457 46.6
26.0 39.1 51.3 45.2 45.0 46.8 48.3 49.7
20.9 318 46.9 45.8 45.5 47.0 48.3 49.3
228 274 37.8 46.0 46.5 45.8 475 49.1
17.7 17.8 335 45.6 46.6 455 46.9 48.1
18.8 17.6 28.5 424 45.2 441 451 46.2
217 16.6 231 40.2 44.8 43.9 44.8 46.0
19.8 241 47.8 445 435 445 45.9 47.1
224 18.9 32.6 43.9 45.1 435 45.0 46.2
17.2 18.7 34.9 454 46.4 45.2 46.7 47.9
299 38.1 49.6 43.2 44.8 46.7 48.3 49.7
265 329 445 46.4 45.6 47.0 48.7 50.2
204 234 37.9 454 455 452 46.5 475
20.0 24.6 39.9 44.8 43.8 44.9 46.1 47.1
211 20.6 40.2 45.8 447 45.9 47.4 48.7
17.0 18.7 32.2 44.6 46.8 45.7 47.0 48.0
29.6 319 43.3 45.8 45.0 46.9 48.6 50.2
255 279 404 47.6 47.7 47.3 48.8 50.2
29.0 40.2 524 44.9 45.2 46.9 48.6 50.1
222 241 40.8 46.9 45.9 46.5 47.8 48.9
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TaBLE A17 (continued)

Country or area 1950 2000 2050 2100 2150 2200 2250 2300
Median age of population (years)

JAPAN ... 223 41.3 53.2 474 48.0 49.8 515 53.0
JOrdan........covvereireesee e 17.2 20.1 36.9 46.0 471 46.4 47.6 485
Kazakhstan.........ccocoeevvreevneinneeeninnnne, 232 279 42.9 44.8 435 44.8 46.1 47.2
(1= 117 VT 20.0 17.7 28.8 40.2 443 4.4 46.0 47.1
KUWEIL.....cooriiiieeceeeee e 215 28.6 41.2 47.2 46.7 46.8 48.2 494
KYrgyzstan .........coveeveenevcneiennnenes 253 232 39.9 45.0 4.4 454 46.9 48.2
Lao People’'s Dem. Republic.............. 189 185 324 43.8 45.7 44.6 45.9 46.9
LatVia...cooereeererieerieereeese s 30.5 37.8 53.0 2.7 44.3 46.0 474 48.6
LED@NON ... 232 25.2 415 45.3 44.3 455 47.1 484
(IS0 1 1o 1SS 19.8 18.8 24.1 38.1 441 44.0 45.2 46.1
(] o= ¢ = TR 19.2 16.6 233 39.1 42.6 41.6 425 43.6
Libyan Arab Jamahiriya..........ccccene... 19.0 21.8 394 46.2 45.7 46.4 47.8 48.9
Lithuania.......ccccoeennenneienecreeenns 27.8 36.0 4.4 445 45.6 47.0 48.1 48.8
LUXembDOUIg.....coveveereererieerieeereseeenas 35.0 37.0 43.0 454 46.6 48.8 50.7 524
MadagasCar .........coovverereeereirenienennas 19.0 175 276 42.2 45.6 4.7 45.6 46.7
MaABWI v 17.1 17.1 238 38.8 431 425 43.8 45.0
[V - Y T TS 19.8 236 38.3 46.1 46.6 46.5 48.0 49.2
MaldiVES.......ccvreeeireireesee e 24.7 17.7 31.0 444 46.6 45.7 46.8 47.8
MalT oo 17.2 154 226 39.4 43.2 421 42.8 43.7
Y ) 237 36.5 46.0 45.3 46.9 49.1 51.0 52.7
MartiniQUE.......ccoeeereeererererieeseeeeeens 219 338 451 46.6 46.1 47.6 48.8 49.8
MaUritania........ccoerveerereeereereeeneeeenes 18.0 18.2 27.7 42.2 45.3 4.4 454 46.5
Y U 17.3 28.9 421 44.9 443 45.8 47.2 484
MEXICO ...t 19.1 229 421 46.7 45.8 46.5 47.8 48.9
Micronesia, Fed. States of .................. 19.8 19.0 34.2 447 46.4 45.0 46.3 47.3
1Y Lol gl o] - VP 19.0 21.8 39.8 45.2 441 44.9 46.5 47.8
1Y o] 0o v R 17.7 230 38.3 45.2 45.6 45.8 47.3 48.6

191 17.8 26.5 39.8 435 431 4.7 46.0
218 234 37.9 444 44.3 45.1 46.4 475
195 18.4 271 39.7 44.0 4.1 45.8 47.0
211 195 321 43.6 455 44.0 45.0 45.8
280 376 44.9 43.8 45.3 47.0 48.7 50.1
233 320 42.8 46.1 45.2 46.7 484 49.8
225 26.9 40.2 46.5 46.0 46.4 47.7 48.8
294 345 43.7 45.0 45.3 47.1 48.6 50.1
17.6 18.1 341 45.7 47.3 45.8 47.1 48.5
17.9 151 20.0 37.7 45.3 45.1 453 46.5
19.1 17.3 284 41.6 44.6 43.8 45.0 46.1
32.7 372 46.1 45.7 46.4 484 50.1 51.6
17.2 16.8 28.6 44.2 47.4 46.2 47.1 484
18.8 21.2 31.9 44.6 471 45.9 47.0 48.3
21.2 18.8 31.6 45.1 471 45.6 46.7 47.8
20.2 248 384 46.6 46.8 46.5 48.1 49.7
20.3 191 32.8 444 471 46.0 47.2 48.3
20.9 19.7 33.6 45.5 46.9 45.6 47.0 484
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TABLE A17 (continued)

Country or area 1950 2000 2050 2100 2150 2200 2250 2300
Median age of population (years)
[ U R 19.1 227 39.2 46.2 46.1 45.9 47.2 484
Philippings ......ccccoovvverireeenenreeeenn 18.2 20.9 375 45.7 46.2 46.2 47.7 48.9
Poland ........cccovrevevireineeseee e 25.8 35.2 48.9 454 447 46.4 47.7 48.9
Portugal ........ccoovveeenreereesee e 26.2 37.0 485 447 44.9 46.9 48.7 50.4
PUErto RIiCO.....ccceerreeereee e 184 31.8 48.1 46.6 46.2 474 485 49.4
(O - 189 31.0 39.2 47.0 47.0 46.8 47.9 48.8
Republic of Korea........ccceeevveeenennnne. 19.2 31.8 50.2 46.5 46.6 48.7 50.4 51.7
Republic of Moldova..........cccevenee. 26.6 317 47.3 447 434 44.9 46.5 48.1
REUNION........cveeeeeeee e 20.3 28.3 40.8 45.9 455 46.7 47.9 48.9
(23070 17= 0T VO 26.1 34.7 474 42.2 43.8 455 46.9 48.1
Russian Federation...........cccccevrveveennn. 25.0 36.8 48.6 41.7 437 455 47.0 48.1
Rwanda.......c.ccoveennennecnecneeees 16.7 17.0 275 414 44.8 443 45.6 46.8
S S o - VSR STI 20.7 238 40.8 46.5 45.3 46.1 47.3 48.3
St. Vincent and Grenadines................ 154 227 43.2 454 45.0 46.5 48.1 49.5
SAMOBL...cvevereeieiere et 16.6 19.1 32.6 44.9 474 46.0 47.1 48.3
Sao Tome and Principe.......cccoceevveeeene 24.6 184 33.2 4.7 46.9 46.0 47.2 484
Saudi Arabia......cccoeeeeieineeee 19.0 20.6 341 45.6 46.8 45.8 47.3 485
SENEGAl ..o 19.2 17.6 304 421 44.6 44.0 45.6 47.2
Serbiaand Montenegro..........c.ce....... 25.6 354 454 45.2 444 46.3 47.8 49.2
SIErraLleone.......ccneeinieennenenenn 204 17.9 25.6 40.8 431 411 42.6 44.2
SINQAPOTE....c.veveireieeieeriee e 20.0 345 52.0 455 46.2 48.1 49.7 51.0
SIOVEKIA ...t 27.3 34.0 47.6 451 44.6 46.4 47.9 49.1
SIOVENIA ... 277 38.1 53.1 451 44.8 46.4 47.8 49.1
Solomon 19ands........ccvevreeereiniennnns 18.3 18.0 33.7 45.3 46.9 455 46.9 48.3
0] 00T T 195 16.0 221 40.0 45.8 45.1 45.8 47.0
SoUth AFiCa....cceveieeeee e 20.9 22,6 31.8 40.9 2.7 44.8 46.7 48.0
S0 T o 27.7 374 51.9 46.8 46.6 48.7 50.6 52.4
Sri Lanka.....ceveereeeesiee e 20.3 28.1 43.6 45.6 45.0 46.5 48.1 49.4
SUAAN ..o 18.1 19.7 31.9 42.8 44.9 43.8 45.0 46.0
SUMNAME ... 20.1 235 41.0 451 44.9 45.2 46.2 47.0
SWaziland.......cceevreeennenineesee s 184 17.4 24.5 35.8 41.2 423 44.6 45.9
SWEAEN ..o 34.3 39.6 46.3 45.3 46.7 48.7 50.6 52.3
Switzerland ........cccooeevvvervniesee e 333 40.2 50.6 441 454 47.1 48.8 50.4
Syrian Arab Republic.........ccccovvuenenee. 19.2 19.0 37.1 45.6 46.1 45.7 47.2 484
LI LG = o 223 19.9 389 45.3 441 4.2 45.2 46.0
TFYR Macedonia........ccccoevverereenennne 223 323 42.8 451 43.9 455 46.9 48.2
Thaland ... 18.6 275 42.2 45.2 44.9 46.8 485 49.9
JLILC o o FO SRR 194 17.7 28.8 414 44.2 43.6 44.9 46.0
TONGA .ttt 155 20.3 37.2 44.8 46.1 45.0 46.3 47.3
Trinidad and Tobago.........ccccvevvevenee 20.7 27.6 4.1 44.6 443 46.0 475 48.6
TUNISIA e 20.9 244 42.6 45.9 44.6 45.9 475 48.9
TUPKEY .t 194 24.2 41.3 45.8 45.0 46.1 474 48.3
Turkmenistan .......cccceeeeveennenneenns 235 21.6 38.6 45.6 45.0 455 46.9 48.0
Uganda........covvveerieirenenneneseesees 17.7 15.1 225 40.3 454 445 45.2 46.2
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TaBLE A17 (continued)

Country or area 1950 2000 2050 2100 2150 2200 2250 2300
Median age of population (years)
UKFaINE.......coveieeeieeee s 27.6 37.3 50.7 42.6 43.8 455 47.0 48.3
United Arab Emirates..........ccocoeeeenee. 18.9 29.6 42.5 46.6 457 46.0 475 48.8
United Kingdom.........ccccooeivienenennee. 34.6 377 43.8 445 459 477 49.3 50.7
United Rep. of Tanzania.................... 16.9 16.8 29.7 42.0 44.6 439 452 46.2
United States of America..........o.ee... 30.0 35.2 39.7 445 46.1 47.8 49.1 50.1
United States Virgin Idlands............... 22.0 334 42.0 47.2 45.9 47.1 48.7 50.0
Uruguay ......cceeeverieiiiecicneeeseenee 27.8 314 41.0 47.2 47.1 47.1 48.4 495
UzbeKistan........ccoveireenecnnecsiennes 241 215 40.5 45.9 447 45.6 46.8 47.8
VanUaEU......ccceveeiriiieiieecseee e 16.8 18.6 334 44.6 46.7 453 46.4 47.6
VENEZUElA......coveireeieireeeeeeeee 18.3 231 38.8 46.3 45.6 45.8 474 49.0
Viet NamM. ..o 24.6 231 404 458 44.9 46.1 47.6 48.7
Western Sahara.........ccocveeeveverenieenns 18.7 221 341 441 457 44.8 46.1 47.0
YEMEN ..ot 189 154 223 39.7 448 434 43.9 44.6
Zambia......ccoeerii e 175 16.7 241 38.7 438 435 44.9 46.2
Zimbabwe ... 19.0 175 24.7 36.0 411 42.2 447 46.2
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TABLE A18. PROPORTION OF BROAD AGE GROUPS OF THE WORLD BY DEVELOPMENT GROUP,
MAJOR AREA AND REGION, MEDIUM SCENARIO: 1950-2300

Major area and region 1950 2000 2050 2100 2150 2200 2250 2300
0-14 years (percentage)

WOrTd ..o 34.3 30.1 20.1 16.4 16.5 16.5 16.0 15.6
More developed regions............cc.e..... 274 18.3 157 16.9 16.4 157 153 149
Lessdeveloped regions..........c.ccuen.... 376 33.0 20.8 16.4 16.5 16.6 16.1 15.7

N 1o S 42.0 2.7 27.8 174 16.4 17.0 16.6 16.2
Southern Africa......ccoceevveeeneenreeenenns 39.0 35.0 233 17.7 17.6 16.8 16.1 15.7
Eastern Africa.......ccoveeereceveeeneniennns 434 45.6 29.8 17.7 16.2 17.0 16.6 16.2
Middle Africa......ccccoveierecnrneneriennes 411 46.0 313 17.7 16.3 17.3 16.8 16.4
Western Africa.....ccoveevveerrnieniennnes 421 451 28.7 17.6 16.4 17.1 16.7 16.3
Northern Africa.....cccccovveveerernnreeen 41.2 35.8 19.8 159 16.5 16.6 16.1 15.7

N T S 36.5 30.4 18.6 16.0 16.6 16.5 16.0 15.6
WeStern ASia.....cccovevreeeneneerenesienenes 39.2 36.0 229 16.4 16.1 16.6 16.2 159
1310 T 389 34.1 18.6 155 16.5 16.6 16.1 15.8
Other South-central Asia.................... 37.8 38.6 217 159 16.3 16.7 16.3 16.0
South-eastern ASia.......coccoeveeerecenne, 38.9 324 184 159 16.8 16.5 16.0 15.6
China......ccooeniiinieee e 335 24.8 16.1 16.6 17.0 16.2 15.6 15.1
Other Eastern ASia.....ccoceeeveeeviecnenne 36.9 17.7 139 16.1 16.0 155 15.0 14.6

Latin America and the Caribbean.......... 40.0 319 18.1 155 16.5 16.3 15.8 154
2] v | R 41.6 29.3 17.3 159 16.9 16.3 15.8 15.3
Other South America........ccoceeereeeenne. 375 322 18.6 15.3 16.2 16.3 15.8 15.3
Caribbean ..., 385 295 184 16.1 16.7 16.7 16.1 15.6
Central AMENiCa......coovverererereirene 42.3 35.3 182 15.2 16.3 16.2 15.8 154

OCEANIA ...t 29.9 258 18.1 16.3 16.3 16.0 155 15.0
PolyneSia......ccoeeveinieeneeneeee 46.6 355 19.9 159 16.3 16.2 15.7 15.3
MiICIONESIAL...c.cveneieirieeriee e 35.8 36.3 20.3 16.3 16.3 16.1 155 15.1
MEBNESIA.....cveierieieeeeree s 40.4 404 21.7 15.8 15.9 16.3 15.9 155
Australia/lNew Zedland...........c........... 27.0 209 16.3 16.5 16.5 15.8 15.3 14.8

Northern America ......ccoeveevveeenerererenne 27.2 216 17.7 16.9 16.3 15.7 15.3 15.0

0o oY 26.2 175 14.8 17.0 16.5 15.9 15.4 14.9
Eastern EUrOpEe.......ccvveeveeevreeeeesienenes 28.1 18.1 14.3 17.6 17.1 16.4 15.9 155
Southern EUrope.........cccoceevvvevreeennenne 276 15.7 13.8 16.4 16.6 15.9 15.3 14.9
Western EUrope........ccccveveererenesienenns 233 17.1 154 16.6 16.2 155 14.9 14.4
Northern EUrope.........ccovvveereeeenereenenns 237 19.1 15.9 16.9 16.3 15.7 15.2 14.8

15-64 years(per centage)

WOrTd ..o 60.5 63.0 64.0 59.2 56.0 54.7 53.3 52.0
More developed regions..................... 64.8 67.4 58.4 55.5 54.4 524 50.8 495
Lessdeveloped regions..........ccoeun... 58.5 61.9 64.9 59.7 56.2 55.1 53.7 524

AFTICA. i 54.8 54.1 65.4 63.1 57.7 56.3 55.2 53.9
Southern Africa......ccoceevveereenreeenenns 57.3 61.3 67.9 61.6 56.9 55.5 53.6 52.3
Eastern Africa......cccoveeenecvveecneniennes 53.6 51.6 65.2 63.6 57.8 56.1 55.1 53.9
Middle Africa......ccccoveierecnrnenenennes 55.1 51.1 64.4 64.5 58.8 56.8 55.9 54.5
Western Africa.....ccoveeereenernieniennes 54.8 52.0 65.4 63.6 58.0 56.7 55.6 54.4
Northern Africa.....cccccevveevreeerireeeen 55.3 60.0 66.3 59.1 55.8 55.3 53.7 525
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TaBLE A18 (continued)

Major area and region 1950 2000 2050 2100 2150 2200 2250 2300
ASIA..iiiiiiiece e 59.4 63.7 64.5 58.5 55.7 54,7 53.2 51.9
WeStern ASia.......cooeveeieieiesiesieeenn 56.4 59.6 64.9 60.5 56.2 55.2 54.0 52.9
13 To - SOOI 57.7 60.9 67.0 58.6 554 55.2 53.7 52.6
Other South-central Asia.................... 57.6 575 67.3 60.0 56.2 55.6 54.3 53.2
South-eastern ASia......cccevvveeeeireiiennns 57.3 62.9 65.2 58.6 55.8 54.8 53.3 52.1
(014111 - VR 62.0 68.3 61.0 56.6 55.9 53.7 51.9 504
Other Eastern Asia.......ccocceevevneiennne 58.7 69.0 54.2 541 533 514 49.8 485
Latin America and the Caribbean.......... 56.3 62.6 63.7 57.0 544 53.9 524 511
Brazil......cccoeoeiiiiieeeeeeeee 55.5 65.5 62.9 57.0 55.2 54.0 52.3 51.0
Other South America...........ccceeueeneee. 58.6 61.7 64.4 56.9 54.0 539 52.3 51.0
Caribbean .......ccocooeeieieeeeee 57.0 63.5 62.2 575 55.0 545 53.0 51.7
Central AMErica......ccoceeeeeeeeeeiencrienins 53.7 60.1 64.1 56.9 541 53.9 524 51.3
(©6= o - SRR 62.8 64.4 62.8 56.9 54.6 53.2 515 50.0
POIYNESIA.....oiiieeeeeeeec e 51.1 59.9 65.4 58.1 54.6 53.8 52.3 51.0
MICrONESIA......ve e 62.0 59.0 66.1 575 54.6 533 51.7 50.2
Melanesia........ccoereneieeirenceese e 55.7 57.0 68.5 59.8 54.9 545 53.0 51.7
Australia/lNew Zedand....................... 64.7 66.9 60.0 55.3 544 52.6 50.8 49.3
Northern America.......cccovvveveiecincnnns 64.6 66.1 61.8 55.3 54.1 52.2 50.9 49.8
BUIOPE. ..ot 65.6 67.8 57.3 56.1 55.0 52.8 51.1 49.7
Eastern EUrOpe.......ccooeeerrenereecnienenns 65.4 69.0 57.9 58.1 56.7 545 52.9 51.7
Southern EUrope..........ccoceeevecreeeenennes 64.7 67.9 54.0 55.5 54.7 52.8 51.0 49.5
Western EUrope.........coceeeverereeeniencnn 66.5 67.0 574 54.9 53.7 515 49.6 48.1
Northern EUrope.........ccooveerereenennenene 66.0 65.4 59.8 55.5 544 52.3 50.6 49.3

65+ years (percentage)
5.2 6.9 15.9 24.4 275 28.8 30.7 323
7.9 14.3 25.9 217 29.3 319 339 35.6
39 5.1 14.3 239 27.2 28.2 30.1 31.8
3.2 3.2 6.8 195 25.9 26.7 282 29.9
3.6 3.7 8.8 20.7 255 27.6 30.2 320
29 2.8 5.0 18.7 26.0 26.8 28.3 299
3.8 3.0 4.2 17.8 25.0 259 27.3 29.1
3.0 2.9 5.9 18.8 255 26.2 27.7 29.3
35 4.2 138 25.0 27.6 28.1 30.1 318
4.1 5.9 16.8 255 27.7 28.8 30.9 325
4.3 4.4 12.1 231 27.7 28.2 29.7 312
33 49 144 259 28.0 28.2 30.2 316
4.7 3.9 11.0 24.1 275 27.6 294 309
3.8 4.7 16.4 255 275 28.7 30.7 323
45 6.8 229 26.8 27.1 30.0 325 345

Other Eastern ASia......ccceevevveeieennnne. 4.4 13.3 319 29.8 30.6 332 35.2 370
Latin America and the Caribbean.......... 37 55 18.2 275 29.1 29.7 31.8 335
Brazil...cccooveeeeeeieeeee e 3.0 5.2 198 271 279 297 319 33.7
Other South America..........ccccvvevennne 3.9 6.1 170 278 298 298 319 33.7
Caribbean .......cocoeeeevvicceeeee 45 7.1 194 265 283 288 309 32.7
Central AMENica.......coevereeecenrnnienen 4.1 4.6 17.7 279 29.6 29.9 31.8 333
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TABLE A18 (continued)

Major area and region 1950 2000 2050 2100 2150 2200 2250 2300
(@67 o T 7.3 9.8 19.1 26.8 29.1 309 331 35.0
PolyneSia......cccovereirieeneceeee 2.3 4.6 14.7 26.0 29.1 30.0 320 337
MiICIONESIA....c.cveneieiirieenee e 2.2 4.6 135 26.2 29.1 30.6 32.8 34.7
MEBNESIA. ... 38 2.6 9.7 24.4 29.2 29.2 31.1 327
Australia/New Zedand...........cccc....... 8.3 12.2 237 28.2 29.1 317 340 36.0
Northern America ......ccoveevrerenerenerenes 8.2 12.3 20.5 27.7 29.6 321 339 35.2
BUIOPE. ..ot 8.2 14.7 279 26.9 285 313 335 354
Eastern EUrOpe.......ccoeerreneriecnienenes 6.5 12.9 27.7 24.3 26.3 29.1 31.2 328
Southern EUrope..........ccoeeeveecreneenennes 7.6 16.4 323 28.0 28.7 314 337 35.7
Western EUrope..........ccoeveeevereeneeneenns 10.2 159 273 285 30.2 331 355 375
Northern EUrope.........cccoveererenennenenn 10.3 156 24.3 27.6 29.2 319 341 36.0
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TABLE A19. START AND END OF THE DEMOGRAPHIC WINDOW PHASE AND CORRESPONDING
DEPENDENCY RATIO, BY COUNTRY, MEDIUM SCENARIO

Demographic window Dependency ratio
Length

Country or area Sart? End (years)? Start Minimum End
Afghanistan ........coeeveereenneee e 2050 2085 35 52.6 43.2 47.0
AlDANIA. ... 2000 2030 30 54.9 448 493
AlGENA e 2010 2045 35 49.3 42.8 495
ANGOIAL...ciiiiirie e 2060 2095 35 51.9 433 49.0
PN (0= 0111 0 WSS 1995 2035 40 62.1 52.2 52.2
ATMENIA ...t 1995 2020 25 56.0 318 358
AUSITATA. e 1965 2010 45 61.6 46.7 46.7
AUSITIAL e 1950 1990 40 49.6 47.9 47.9
AZErbaijan........cccveeieiee e 2005 2035 30 52.1 416 50.7
Bahamas.........ccoeerninrcene e 2000 2035 35 53.8 48.0 534
Bahrain........cccoooeeniinneeneee e 2000 2040 40 47.6 373 485
Bangladesh........ccocooeieniiiieeeeeee 2020 2060 40 52.0 444 49.9
Barbados........cccoeenieiircee e 1980 2020 40 67.1 37.7 42.1
BEAIUS....ceoiieie e 1970 2015 45 61.3 38.9 39.7
BeElQiUM....oiie e 1950 1990 40 46.9 46.9 494
BEIZE ..ot 2020 2050 30 515 45.0 50.6
BeNiN....oiieee e 2045 2075 30 50.2 45.2 49.1
BhULaN.......coiiiieeee e 2035 2065 30 534 49.0 49.3
BOlIVia. ..o 2025 2055 30 55.2 49.9 50.9
Bosniaand Herzegovina..........cccceveeineeennnnn 1980 2015 35 50.0 36.7 38.3
BOtSWEANAL.......civeeieiieie e 2045 2090 45 48.8 454 53.0
Brazil.....ccoooeoeeieieeeee e 2000 2035 35 52.7 457 49.9
Brunei Darussalam.........ccccoeeereinenrennneeennnns 2005 2050 45 48.9 40.7 48.2
BUlgaria.......cooeereeenriereeece e 1950 1995 45 50.4 48.0 49.2
BUrkinaFas0 ........cocverreieneinncnec e 2060 2090 30 52.3 454 494
BUrundi .....c.coveirieinireeee e 2060 2090 30 514 45.0 50.1

2035 2075 40 52.8 46.8 511

2040 2075 35 51.8 46.8 515

1975 2010 35 53.0 42.8 42.8

2025 2050 25 48.9 451 48.9

2045 2085 40 52.2 45.9 52.5

2055 2085 30 50.7 438 484

1950 2000 50 50.6 44.9 47.0

1995 2030 35 56.4 50.3 56.5

1990 2025 35 49.8 39.6 46.1
China, Hong Kong SAR.......ccoovvveeieinnne. 1980 2015 35 47.0 33.6 36.0
Ching, Macao SAR ..o 1975 2020 45 54.2 29.0 39.9
ColOMDIAL.....eceereeireeiee e 2010 2040 30 525 50.0 54.9
COMONOS......ocveeereeeeeee e 2035 2070 35 515 47.1 50.7
CONQJO...eiieeiiriieie ettt 2055 2090 35 495 434 50.2
COStARICA. ...t 2005 2035 30 51.9 454 515
COte d'IVOITE....coeeereeeiereireeeseeee e 2035 2075 40 514 47.0 51.8
(©1 T 1= TSR 1950 1995 45 53.0 45.8 47.1
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TABLE A19 (continued)

Demographic window Dependency ratio
Length
Country or area Sart® End (years)? Start Minimum End
CUDAL.....cvieiieeec s 1985 2015 30 53.3 425 445
CYPIUS...cveiireeieieienesieesiee et 1975 2015 40 55.7 48.3 51.1
CZECh REP. ..o 1950 2005 55 47.8 40.5 40.5
Dem. People's Rep. of Korea..........ccccouevnee 1985 2035 50 52.3 40.9 49.6
Dem. Rep. of the Congo.........c.ceceevreirereenenn 2055 2090 35 51.4 43.6 49.9
Dem. Rep. of Timor-Leste.........cccveevrereenne 2025 2075 50 53.7 24 50.1
DENMArK....cciieirieiereerie e 1950 2000 50 54.9 484 49.9
DjibOULI ... 2045 2080 35 52.8 46.0 50.6
Dominican RepUBIIC .......ccovvueereirieiiene 2010 2045 35 54.3 51.4 53.7
ECUBHON .....ceeiiiec e 2010 2040 30 54.3 48.8 50.5
)Y/ o T 2020 2050 30 56.2 46.7 48.9
El Salvador.......c.ccoovveiereeneeseeees e 2015 2045 30 56.1 49.1 53.3
Equatorial GUINEA..........covrreerenrirrcireeieene 2045 2080 35 52.2 43.3 50.1
)= T 2045 2080 35 49.6 441 49.8
EStONI@ ....vveeieiriee e 1950 1995 45 56.7 49.7 52.2
Ethiopia.....ccccceovveerrereeese e 2050 2085 35 52.9 455 51.0
FJi oo 2010 2045 35 52.8 47.8 49.1
Finland......cccocoovveienneseeseee e 1965 2000 35 53.8 46.8 494
FranCe......covouieireeeseesesiee e 1950 1990 40 51.7 51.7 52.1
French GUiana.........cccceeeeereneneneececeene 2015 2050 35 515 48.8 495
French Polynesia........c.coccoeveinnicncencene 2005 2040 35 49.2 47.2 50.9
GaDON......ecieeeee s 2030 2065 35 54.0 47.6 50.5
Gambia.....ccoeere e 2035 2070 35 54.1 471 50.2
(€= o o = TS 1975 2015 40 58.4 431 431
GEIMENY. ...t 1950 1990 40 49.0 44.0 45.0
Ghana.......coooeereirree s 2030 2065 35 524 485 50.7
GIEECE...cuiuireeeeieie ettt 1950 1990 40 54.9 49.1 49.1
GUAEIOUPE ... 1985 2020 35 59.9 50.0 50.7
GUAIM. ...t 2010 2035 25 53.0 51.5 57.6
GUAEMAI ... 2030 2060 30 53.3 47.3 50.0
GUINEA. ...ttt 2045 2075 30 51.7 45.2 48.6
GUINEEBISSAU ... 2060 2090 30 51.0 44.3 48.8
GUYANA. ..ottt 2005 2030 25 52.3 451 47.7
Haiti oo 2030 2060 30 535 48.2 51.8
HONAUIES......cceeeeeeecee e 2025 2055 30 53.8 48.9 515
HUNGANY .. 1950 2000 50 48.0 46.2 46.2
[CElANd.....coeieieeee e 1980 2015 35 59.7 484 49.2
130T T 2010 2050 40 54.8 474 494
INONESIA. ...vveneereeeie e 2005 2040 35 51.8 442 47.9
Iran, Islamic Rep. Of .......ccvvveiriicicie 2005 2045 40 51.8 404 471
1o T 2035 2065 30 51.3 46.8 48.6
(1= =0 o T 1985 2020 35 67.3 46.6 52.7
ISFAEL o 1995 2030 35 64.2 55.8 55.8
[EAlY e 1950 1985 35 52.8 47.8 47.8
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TaBLE A19 (continued)

Demographic window Dependency ratio
Length

Country or area Sart® End (years)? Sart Minimum End
JAMAICAL.....cvieeieireee e 2005 2035 30 58.0 48.0 494
JADAN ..o 1965 1995 30 47.5 43.7 43.9
JOTdaN. ... 2020 2050 30 50.1 45.6 495
Kazakhstan..........cccoeeeeeniieneeeeececeene 1995 2030 35 57.7 42.4 48.6
KENYA.. ettt 2035 2075 40 52.6 489 53.1
KUWAIT ...t 1995 2030 35 440 354 440
KYrgyzstan ........ccoeeeeeeeneneneneeeeeeenenennens 2010 2045 35 51.0 451 48.6
Lao People's Dem. Republic.........ccocvvreenne 2030 2065 35 54.0 46.0 48.7
[0 1Y USSR 1950 1995 45 575 48.0 52.7
LEDANON ... 2005 2035 30 51.6 42.6 479
LESOthO...c..eeieeeeeeeeeeeee e 2055 2095 40 511 45.8 49.3
Liberia. .o 2060 2095 35 489 42.3 48.3
Libyan Arab Jamahiriya........cccccooevrivncinnnnne 2005 2045 40 518 416 49.7
Lithuania........ccoceoeeeieneninene e 1950 2000 50 58.1 499 51.6
LUXEMBDOUIG....ceeeeeeieeieniesieeee e 1950 2015 65 42.3 42.3 46.8
MadagaSCA ........ceeereeerieeniee e 2045 2080 35 54.4 46.7 51.0
MEABWI ... 2055 2090 35 52.1 457 51.6
MaABYSIA. .ot 2010 2045 35 52.9 49.0 50.3
MaAIVES......coeirieieeerie e 2035 2070 35 53.2 46.9 50.2
MaAlT et 2060 2095 35 50.0 427 484
MaAITA. .. 1970 2010 40 58.0 46.4 47.3
MartiNiQUE......c.ooeeveerieereeeec e 1985 2015 30 56.9 48.9 491
MaUFTANIA. ... 2045 2080 35 54.9 46.0 50.6
MAUFTIUS. ... 1990 2030 40 53.9 412 50.7
MEXICO ..ttt 2010 2035 25 53.0 47.0 48.2
Micronesia, Fed. States of .........cccccevevceeenenne 2025 2060 35 55.4 50.0 50.5
MONGOLIA.....viiveieicieeeece e 2010 2045 35 46.8 417 47.7
MOFOCCO ..ottt 2010 2045 35 50.8 46.2 50.5
MOZambIQUE ......c.eeueeiereeriesiese e 2050 2085 35 50.2 453 514
MYBNMAY ......oooiiiiieeeeere e 2010 2050 40 51.3 46.3 50.8
Namibia.......ccooviieeree e 2045 2080 35 50.1 46.4 53.3
NEPAL ... 2030 2065 35 53.6 46.9 48.6
Netherlands..........cooeieeererienerereeeeeee 1950 2005 55 58.9 451 477
Netherlands Antilles..........cccoovieininincinenns 1980 2020 40 57.8 458 51.9
New Caledonia.........ccceererenereeineeeresiene 2000 2035 35 54.4 471 50.7
New Zealand.........cccceeeeenereneeeeeeee e 1975 2015 40 63.1 49.8 51.2
NICArAGUA ... veeeeeeeeeieeee e 2030 2055 25 52.8 49.3 50.9
NTQEN et 2070 2100 30 51.7 449 49.5
NIQEITA e 2040 2075 35 535 46.6 50.5

1950 1980 30 51.8 51.8 58.5
Occupied Palestinian Territory.........c.cceeeeee. 2045 2070 25 53.6 47.8 48.9
OMAN....c.eitirieie e 2030 2065 35 54.7 49.7 49.7
Pakistan.......cccoovveennireenee e 2035 2065 30 53.2 46.2 474
PanamaL........cccoirieiiieine e 2010 2040 30 55.7 51.7 55.0
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TABLE A19 (continued)

Demographic window Dependency ratio
Length
Country or area Sart® End (years)? Start Minimum End
Papua New GUINEA.........ccccoevrerenneirieienn, 2030 2065 35 50.7 451 49.2
Paraguay ........cocoueernenerieeneeneeees e 2030 2060 30 56.4 49.0 51.6
POIU ...ttt 2010 2045 35 55.0 48.3 51.6
Philippines .......cccoerveieneienereene e 2015 2050 35 53.2 46.5 49.3
POIENd ... 1970 2015 45 54.3 38.6 41.6
POrUGal ..o 1950 1995 45 57.4 47.8 47.8
PUEItO RICO.....c.ooeierieerieeeee e 1985 2010 25 61.9 51.9 51.9
QAN ..o 1985 2025 40 40.0 354 48.2
Republic of KOr€a........coceoevvenenecnecneniene 1985 2020 35 52.1 37.8 39.8
Republic of Moldova.........cocceeveeireininiennn 1975 2020 45 55.5 36.9 41.3
REUNION. ..o 1995 2030 35 55.4 46.5 52.2
ROMANIA. ...ceeeeeieieeeeeeeee e 1950 2015 65 50.9 42.3 433
Russian Federation............ccoeoreinnecncnnnnn 1950 2015 65 54.1 36.6 389
RWaANAA .....ceeieiiiieeeeeeee e 2045 2080 35 51.5 44.8 51.5
SAINE LUCIA. .. 2005 2040 35 54.1 432 48.3
Saint Vincent and the Grenadines................. 2005 2035 30 56.1 44.9 48.9
£ 110 = TS 2030 2060 30 54.6 49.6 51.0
Sao Tome and Principe.......ccovvvevenenrcncnnene. 2030 2060 30 51.7 49.2 50.8
Saudi ArabiaL......cooeeveereineee e 2025 2060 35 52.3 46.9 48.7
SENEGAL ..o s 2035 2075 40 52.1 46.4 50.8
Serbiaand Montenegro .......coeeeevveeerrcenenne. 1950 2015 65 56.7 45.9 46.8
SIETALEONE.....c.cveeiierereeee s 2050 2090 40 50.0 417 49.0
SINQAPOTE ...ttt 1980 2015 35 46.6 34.2 35.1
SIOVAKIA ... 1970 2015 45 57.3 385 40.9
SIOVENIA ... 1950 2000 50 52.7 425 425
S0lomoN 19aNdS.....cc.cvrveerenereere e 2030 2060 30 51.2 46.2 48.6
SOMATA v 2065 2095 30 50.1 44.9 50.8
SOULth AFICA....ciiiereere e 2015 2065 50 54.2 46.8 52.0
SPAIN ..o 1950 1990 40 524 49.7 49.7
SHLaNK@. .. 1995 2025 30 54.9 437 474
SUABN ..o 2030 2065 35 53.9 47.6 49.3
SUMNAME ... 2010 2035 25 54.1 441 50.2
SWaZIAN......coieiriee e 2050 2095 45 485 46.4 55.1
SWEAEN. ...t 1950 1970 20 50.8 50.6 52.7
SWItzerland .......coceeeeeeine e 1950 1995 45 49.6 454 47.2
Syrian Arab RepublicC.........cccovvvrereccnicinennes 2020 2050 30 51.9 441 49.6
I L o 2015 2050 35 494 432 49.1
TFYR Macedonia........ccccoeevreeneenecneeieenn 1980 2020 40 55.1 46.6 49.5
Thailand ..o 1995 2030 35 50.0 431 484
10 o TR 2040 2075 35 52.8 46.2 50.6
10 0 - 2020 2050 30 56.0 484 51.3
Trinidad and TobagO.........ccveeerreereircieee 2000 2025 25 46.5 39.1 494
TUNISIA e 2005 2035 30 47.6 414 46.6
TUPKEY o 2005 2040 35 53.7 43.6 49.5
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TaBLE A19 (continued)

Demographic window Dependency ratio
Length
Country or area Sart® End (years)? Sart Minimum End
TUrKMENiStan ......cocovvvereiinre e 2010 2045 35 489 44.7 47.0
UQaNda......coorirreiiirieeeee e 2060 2090 30 52.3 44.8 49.2
UKTBINE....c.civiiiieiiiininiieteeeeese e 1950 2000 50 535 46.3 46.3
United Arab EMIirates........ccoovveeveovreeinenneens 1975 2025 50 433 322 45.0
United Kingdom..........ccoeverneoeneicneeneeeens 1950 1975 25 494 494 59.5
United Rep. of Tanzania.........ccoceevreevnennencns 2040 2075 35 48.4 43.8 50.0
United States of AMerica.......ccccoeevrevninenns 1970 2015 45 61.8 49.9 52.6
United States Virgin Idands..........cc.ccoeevveene 1990 2010 20 53.6 50.6 50.7
UTUQUAY ..o 1950 2020 70 56.5 55.6 55.9
UZDEKIStaN. ... 2010 2045 35 49.3 431 47.6
VaNUBLU......cooeieeeeeneceeeee e 2030 2060 30 52.2 46.9 48.8
VENEZUEIAL.....cveiieiieeeeees e 2010 2040 30 53.8 49.9 50.3
Viet NaM ..o 2005 2040 35 53.3 445 48.3
Western Sahara.........ccooveeveeeierenecenecneeeee 2020 2060 40 56.1 47.6 50.3
YOMEN ..ot 2060 2095 35 54.1 4.7 49.7
ZAMDIA....eeceiiiece s 2055 2090 35 49.9 45.0 51.7
ZIMDabWe ... 2050 2090 40 48.8 46.4 54.8

#1950 is shown for countries that had already entered the demographic window by that date. In these cases, the period may be longer
than indicated.
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