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PREFACE 

Every two years, the United Nations prepares revised estimates 
and projections of world, regional and national population size and 
growth and demographic indicators. The latest of these revisions is 
the 1990 revision which was published in 1991 (United Nations, 1991a 
and 1991b). These biennial projections refer to the period 1950-
20.~5 . 

The United Nations, also prepares, as warranted, supplementary 
world population projections, extending the regular projections past 
2025 into the "long term". The present publication updates the 
previous long-range population projections based on data as assessed 
in the 1973, 1978 and 1980 rounds (United Nations, 1974, 1981a, 
1981b and 1982). 
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EXECUTIVE SUMMARY 

The present publication provides long-range projections of the population 
of the world and nine major areas to the year 2150. Such projections, 160 years 
into the future, are in no way a prevision of the future trend of population in 
the world. They do illustrate, however, the evolution of population size and its 
characteristics under possible - and very hypothetical - scenarios of future 
levels of fertility and mortality. 

The long-range projections presented here extend the 1990 rev~s~on of the 
United Nations global population estimates and projections (United Nations, 
1991b) for an additional 125 years (to the year 2150), using as a base the 
population size and characteristics for 2025 from one of the four variants of the 
1990 revision. Seven such extensions of the 1990 revision were prepared, each 
extension differing according to the assumed future trend of fertility. The 
seven extensions presented in the publication are in one sense arbitrary, in that 
there is an unlimited set of future scenarios that could be hypothesized. 
However, in practical terms, they are established a priori, since they are 
designed to be consistent with the fertility assumptions underlying the four 
variants of projections in the 1990 revision. 

This publication updates the long-range population projections published 
in 1982 (United Nations, 1982). These current projections differ from those 
undertaken a decade ago in a number of ways. First, new census and survey data 
have led to revised projections of level and trends of population size and 
characteristics at 2025, the "take-off" point for the projections. Secondly, 
changes in how fertility assumptions are formulated have led to a revised pace 
of fertility change after 2025. Thirdly, the upper limit for life expectancy at 
birth has been raised to 82.5 years for men and 87.5 years for women from the 
previous 73.5 years and 80.0 years, respectively. In addition, the date at which 
the ultimate life expectancy is reached is later. Lastly, the time horizon has 
been extended to 2150 (and 2200 in the medium-fertility extension) in order to 
accommodate a lengthened period until population stabilization is reached under 
the medium-fertility extension. 

According to the medium-fertility extension, which assumes that fertility 
will ultimately stabilize at the replacement level, the population of the world 
will be multiplied by 4.6 between the years 1950 and 2150, growing from 2.5 
billion to 11.5 billion. Population growth was very fast during the period 1950-
1990, with an average annual increase of 1.9 per cent resulting in a 
mUltiplication by 2.1 of the initial population, to 5.3 billion. The growth of 
the world population is projected in the medium-fertility extension to slow 
gradually thereafter, with increases of 89 per cent between the years 1990 and 
2050 (to 10.0 billion), 12 per cent between 2050 and 2100 (to 11.2 billion), and 
3 per cent between 2100 and 2150 (to 11.5 billion). In this extension, the 
population of the world will ultimately reach 11.6 billion before stabilizing. 
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Table. Estimated and projected population of the world, major extension, 
1990-2150 

(Millions) 

Year Medium High Medium/ Medium/ Low 
high low 

1990 5292 5327 5327 5262 5262 
2000 6261 6420 6420 6093 6093 
2025 8504 9444 9444 7591 7591 
2050 10 019 12506 12495 7817 7813 

2075 10841 15708 15328 7 199 7082 
2100 11186 19156 17592 6415 6009 
2125 11 390 23191 19358 5913 5071 
2150 11543 28025 20772 5633 4299 

The other fertility extensions produce a wide range of results. In the 
medium/high extension, where fertility stabilizes at 2.17 children (5 per cent 
higher than replacement level), the world population would reach 12.5 billion in 
2050, 17.6 billion in 2100 and 20.8 billion in 2150. In the high-fertility 
extension, where fertility stabilizes at 2.5 children, the world population would 
reach 12.5 billion in 2050, 19.2 billion in 2100 and 28.0 billion in 2150. In 
the medium/low extension, where fertility stabilizes at 1. 96 children (5 per cent 
below replacement level), the world population would reach 7.8 billion in 2050, 
and decline to 6.4 billion in 2100 and 5.6 billion in 2150. In the low-fertility 
extension, where fertility stabilizes at 1. 7 children, the world population would 
reach 7.8 billion in 2050 and decline to 6.0 billion in 2100 and 4.3 billion in 
2150. 

The medium-fertility extension indicates dramatic changes in the future 
age structure of the world's population. By the year 2150 the world population 
will have aged considerably. The median will have risen to 42 years, from 24 
years in 1990. In 2150, 18 per cent of the world's population will be under age 
15 (having declined from 32 per cent in 1990), and 24 per cent will be aged 65 
or over (having risen from 6 per cent in 1990). An extremely dramatic change is 
projected among the very old, those aged 80 or over. Their proportion is 
projected to increase ninefold, from 1 per cent in 1990 to 9 per cent in 2150. 

When the results of the current long-range projections are compared with 
those undertaken 10 years ago, there are noticeable differences. The medium
fertility extension of the current long-range projections yields a world 
population size of 11.2 billion persons for 2100. This is 1.0 billion, or 10 per 
cent, larger than that calculated in the 1982 long-range projections. In the 
medium-fertility extension, the world population will ultimately stabilize at 
11.6 billion persons shortly after 2200, compared to stabilization at 10.2 
billion in 2100 calculated in the 1982 projections. 
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Figure. Percentage of world population under age 15 and aged 65 or over, 
medium-fertility extension, 1990-2150 
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The new long-range projections, reflecting the higher assumed maximum life 
expectancy, also exhibit an older age structure at stabilization in the medium
fertility extension, with the ultimate median age of the world population now 
calculated as 42.7 years, rather than 39.5 years. Correspondingly, it is now 
projected that the percentage of the world population aged 65 or over will reach 
24.6 per cent, rather than the previously indicated 19.0 per cent. 

The new long-range projections also exhibit a wider range between the 
highest and the lowest fertility extensions. The 1982 long-range projections 
exhibited a range between 7.2 billion persons (growth variant) and 14.9 billion 
persons (decline variant) in the year 2100. The current long-range projections 
provide a range of 6.0 billion persons (low extension) to 19.2 billion persons 
(high extension) for the same year. The range in the current projections is, of 
course, even larger in 2150. 
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INTRODUCTION 

The present publication provides long-range projections of the population 
of the world and nine major areas to the year 2150. The projections, 160 years 
into the future, are in no way a prevision of the future trend of population in 
the world. They do illustrate, however, the evolution of population size and its 
characteristics under possible - and very hypothetical - scenarios of future 
levels of fertility and mortality. 

Every two years, the United Nations prepares revised estimates and four 
variants (medium, high, low and constant fertility) of projections of world, 
regional and national population size and growth and demographic indicators. 
These biennial projections refer to the period 1950-2025. The latest revision 
was completed in 1990 and is referred to as the "1990 revision" (United Nations 
1991a and 1991b). The long-range projections presented here extend the 1990 
revision for an additional 125 years (to the year 2150), using as a base the 
population size and characteristics for 2025 from one of the four variants of the 
1990 revision. Six such extensions of the 1990 revision were prepared, each 
extension differing according to the assumed future trend of fertility. 

The medium-fertility extension of the long-range projections carries 
forward the medium variant of the 1990 revision and assumes that fertility levels 
in all countries will eventually stabilize at replacement level. The medium/1ow
and low-fertility extensions carry forward the low variant of the 1990 revision 
and assume that fertility levels stabilize below the replacement level. 
Similarly, the mediumjhigh- and high-fertility extensions carry forward the high 
variant and assume that fertility levels stabilize above replacement level. The 
constant-fertility extension continues the constant fertili ty variant and assumes 
that fertility remains unchanged into the future. A seventh long-range 
projection has also been prepared: the instant-replacement-1evel-fertility 
projection assumes that fertility levels reach the replacement level during 1990-
1995 and remain at that level through 2150. This last projection is not an 
"extension" of an earlier projection but a truly new projection; however, for 
convenience it is referred to it as an extension. The publication thus covers 
seven extensions. 

The seven extensions are in one sense arbitrary, in that there is an 
unlimi ted set of future fertility scenarios that could be hypothesized. However, 
in practical terms, they are established a priori, since they are designed to be 
consistent with the fertility assumptions underlying the four variants of 
projections in the 1990 revision. The details of determining and making 
operational the fertility assumptions are described in chapter I, section D, 
below. 

This publication updates the long-range population projections published 
in 1982 (United Nations, 1982). An update was necessary for a number of reasons. 
Since publication of the previous long-range projections, 1980 and 1990 census 
rounds have been undertaken in many countries, as have special demographic 
surveys such as those carried out within the frameworks of the World Fertility 
Survey and the Demographic and Health Surveys. Evaluations of the data have led 



to revised estimates of current levels and trends of population size and growth 
and revised assumptions of future fertility and mortality change to the year 2025 
(see United Nations, 1989 and 1991b). 

As a result, population size and characteristics at 2025 (the take-off 
point for the long-range projections) are very different from those projected 10 
years ago. Table 1 shows projected population size for 2025 and total fertility 
rates for 2020-2025, as assumed in the 1980 and 1990 revisions of the medium-, 
high- and low-variant projections. As can be seen, between the 1980 and 1990 
revisions, world population in 2025, according to the medium-variant projections, 
has been raised by 300 million people, from 8.2 billion to 8.5 billion, i.e., by 
3.8 per cent. Increases are projected for Africa (from 1.5 billion to 1.6 
billion) and Asia (from 4.5 billion to 4.9 billion). The projected population 
of Latin America for 2025 has been lowered, from 865 million to 757 million (a 
decline of 12.5 per cent), and the projected total fertility rate for 2020-2025 
is 0.4 children lower. The 2025 population of the more developed regions is 
projected to reach about l.4 billion in both the 1980 and 1990 revisions; 
however, the total fertility rate in 2020-2025 is projected to be 0.2 children 
lower in the most recent revision. 

An additional reason for undertaking new long-range projections is that 
there have been changes in how the United Nations formulates future fertility 
assumptions, and the changes alter the speed of the projected fertility change 
after 2025. The 1980 revision assumed that fertility would stabilize at the 
replacement level in the medium, high and low variants; the variants differed 
only in the date when the replacement level would be reached. However, in the 
1990 revision, it is assumed that in the high variant, fertility may stabilize 
at a level higher than the replacement level, and that in the low variant, 
fertility may stabilize below the replacement level. 
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Table 1. Projected population in 2025 and fertility levels (for 2020-2025) for the world and 
its major areas, according to the United Nations 1980 and 1990 revisions 

Medium variant High variant LQw varianl 
Area 1980 1990 1980 1990 1980 1990 

Population in 2025 (millions) 

World 8192 8504 9132 9444 7 165 7591 
More developed 
regions 1374 1354 1 485 1466 1248 1254 

Less developed 
regions 6818 7150 7646 7978 5917 6336 

Africa 1542 1597 1850 1 807 1 109 1375 
Latin America 865 757 984 832 761 682 
Asia 4531 4912 4942 5464 4158 4389 

China 1469 1513 1 561 1680 1389 1369 
India 1234 1442 1 337 1567 1 134 1294 

Europe 522 515 572 550 476 481 
Northern America 340 332 363 375 298 297 
USSR 355 352 381 375 332 331 
Oceania 36 38 40 43 32 35 

Total fertility rate in 2020-2025 (per woman) 

World 2.35 2.27 2.74 2.78 2.07 1.79 
More developed 
regions 2.14 1.94 2.35 2.25 1.90 1.56 

Less developed 
regIOns 2.39 2.32 2.81 2.87 2.10 1.83 

Africa 3.02 3.04 4.13 4.01 2.47 2.31 
Latin America 2.77 2.39 3.33 2.81 2.28 2.11 
Asia 2.09 2.06 2.24 2.50 1.95 1.63 

China 1.95 1.80 2.05 2.10 1.84 1.50 
India 2.05 2.07 2.15 2.58 1.95 1.56 

Europe 2.10 1.85 2.35 2.17 1.79 1.52 
Northern America 2.10 1.94 2.31 2.25 1.84 1.58 
USSR 2.25 2.10 2.42 2.41 2.11 1.60 
Oceania 2.26 2.02 2.51 2.3 2.02 1.62 

SQur~~: World PQllyJatiQn PrQ~Il~cts. 1920 (United Nations publication, Sales No. 
E.91.XIII.4); World PQllylatiQn Prosl!e~ts as As~e~sed in 1980 (United Nations publication, 
Sales No. E.88'xm.8). 
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I. APPROACH, GEOGRAPHICAL DETAIL AND ASSUMPTIONS 

A. Approach 

The long-range population projections are carried out using a cohort
component approach with five-year projection intervals. The cohort-component 
projection approach updates a base population, distributed by sex and age group, 
at five-year intervals, using assumed age- and sex-specific probabilities of 
surviving for each five-year period, assumed age- and sex-specific probabilities 
of migrating for each five-year period, and assumed age-specific probabilities 
of a woman experiencing a birth during the five -year period. A detailed 
description can be found in World Population Prospects. 1988 (United Nations, 
1989). 

As indicated in the introduction, the long-range projections presented 
here are a time-extension through the year 2150 of the 1990 revision of the 
United Nations world population estimates and projections. They extend the 1990 
revision for an additional 125 years (to the year 2150), using as a base the 
population size and characteristics for 2025 from one of the four variants of the 
1990 revision. This approach ensures that the long-range projections are 
compatible with the 1990 revision of the United Nations global demographic 
estimates and projections. Six such extensions of the 1990 revision were 
prepared, each extension differing according to the assumed future trend of 
fertility. The medium-fertility extension continues the medium variant of the 
1990 revision and assumes that fertility levels eventually stabilize at the 
replacement level. The medium/low- and low-fertility extensions carry forward 
the low variant of the 1990 revision and assume that fertility levels stabilize 
below the replacement level. The mediumjhigh and high-fertility extensions carry 
forward the high variant and assume that fertility levels stabilize above 
replacement level. The constant-fertility extension continues the constant
fertility variant, assuming that fertility levels remain unchanged in the future. 
A seventh long-range projection has also been prepared: the instant-replacement
level-fertility projection assumes that fertility levels reach the replacement 
level during 1990-1995 and remain at that level through 2150. This last 
projection. is not an "extension" but rather a truly new projection. For 
convenience it is referred to as an extension. 

All seven extensions assume the same trend in mortality, and all assume 
no net international migration after 2025 for the world's major areas. The 
fertility, mortality and migration assumptions are explained in detail later in 
the report. 

The time-period of the long-range projections is to 2150. However, the 
medium-fertility extension was extended an additional 50 years, to 2200. The 
medium-fertility extension assumes that world population size will eventually 
stabilize, and the projection was carried out until 2200 in order to reach the 
date at which the stabilization occurs. 
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B. Geographical detail 

The long-range projections were prepared for nine major areas of the 
world: Africa, Latin America, Northern America, China, India, Other Asia (i.e., 
Asia excluding China and India), Europe, Oceania and the USSR. Asia has been 
separated into three parts because it contains more than half of the world's 
population. 

These major areas were further consolidated into two groups. Group I is 
comprised of Northern America, Europe, Oceania and the USSR. Group II consists 
of Africa, the three parts of Asia and Latin America. Most countries located in 
the major areas of group I are at the end of the fertility transition and 
currently exhibit relatively low levels of fertility and mortality. Most of the 
countries within the major areas of group II began the fertility transition later 
(or have not yet begun) and, in general, exhibit higher levels of fertility and 
mortality. 

The group I and group II aggregations used here are very similar to the 
"more developed regions" and "less developed regions" terminologies accepted for 
the 1990 revision and usually used by the United Nations. But there are specific 
differences. Melanesia, Micronesia and Polynesia (in Oceania) are aggregated 
into group I here, but were included within the less developed regions grouping 
in the 1990 revision. Japan (in Asia) is included in group II here but was 
aggregated into the more developed regions for the 1990 revision. In all other 
ways, the corresponding aggregations are identical. Hence, the two groupings are 
nearly the same. The 1990 population sizes of group I and the more developed 
regions are l.l and l.2 billion, respectively. Correspondingly, the 1990 
populations of group II and the less developed regions are 4.2 billion and 4.1 
billion. 

C. Mortality assumptions 

Mortality assumptions are expressed in terms of future expectations of 
life at birth, by sex. As in the 1990 revision, there is only one mortality 
variant. Variant mortality assumptions within each fertility extension would 
have provided a greater number of scenarios of long-range future population 
growth, but the effect would be small compared to that of the fertility 
component. 

For each major area, life expectancy at birth is projected to improve from 
its assumed levels in 2020-2025, according to the United Nations working model 
for mortality improvement (see United Nations, 1989, table 1.4). An ultimate 
life expectancy at birth of 87.5 years for women and 82.5 years for men (84.9 
years for the two sexes combined) is assumed for each major area, and 
improvements in life expectancy end once the maximum figure is reached. 

No major area is projected to reach the ultimate life expectancy at birth 
prior to 2075, and Africa is assumed still to be 0.2 years shy of the maximum 
level at the end of the long-range projection (the year 2150). The date at which 
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the ultimate life expectancy at birth is reached plays a particularly explicit 
role in the two extensions which assume that fertility will stabilize at the 
replacement level - i.e., in the medium- and instant-replacement-level-fertility 
extensions. This is because population size will not stabilize in any major area 
until some decades after mortality has stopped declining. 

The specific assumptions for each major area are provided in table 2. 

Table 2. Life expeclancy at birth for the major areas of the world: estimates for 
1985-1990 and assumptions for 2020-2025 and 2145-2150 

Area 1985-1990 2020-2025 2145-2150 

World 63.9 72.9 84.7 

Group I 73.2 78.7 84.9 
Europe 74.4 79.2 84.9 
Northern America 76.6 79.8 84.9 
Oceania 71.3 77.9 84.9 
USSR 70.2 76.9 84.9 

Group II 61.2 71.7 84.6 
Africa 52.0 65.6 83.9 
Latin America 66.7 73.2 84.9 
China 69.4 76.8 84.9 
India 57.9 71.5 84.9 
Other Asia 62.7 73.3 84.9 

D. Fertility assumptions 

Fertility assumptions are made in terms of total fertility rates. The 
total fertility rate is the average number of children a woman would have if she 
followed throughout her life the age pattern of fertility prevailing in the 
reference period. 

The fertility assumptions of the long-range projections are identical to 
those of the 1990 revision to the year 2025. The variants are extended after 
that date in a manner consistent with the fertility assumptions underpinning the 
1990 revision. Although projections for the 1990 revision are carried out 
through 2025 only, fertility assumptions are made in terms of ultimate levels at 
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which fertility will stabilize and the periods in which the ultimate levels will 
be reached (see United Nations, 1991b). For most countries, the 1990 revision 
assumes that the total fertility rate will eventually stabilize at the 
replacement level in the medium variant, at 2.5 children per woman in the high 
variant, and between 1.6 and 1.7 children per woman in the low variant. 
(Countries that depart from this assumption were usually those in which fertility 
was already below the replacement level.) The time period at which each 
ultimate fertility level will be reached is also determined. Those periods may 
be, and often are, post-2025. 

The fertility assumptions for the medium-, high- and low-fertility 
extensions of the long-range projections are hence set to be consistent with the 
ultimate fertility levels and periods assumed in the medilm-, high- and low
fertility variants of the 1990 revision. Medium/high- and medium/low-fertility 
extensions are prepared in order to provide projections in which the ultimate 
fertility levels fall between the medium and high extensions and the medium and 
low extensions, respectively. Two additional illustrative extensions have also 
been prepared: the constant-fertility extension and the immediate rep1acement
level-fertility extension. Both of these extensions incorporate unrealistic 
assumptions of future fertility change, but none the less they provide a 
comparative standard in which to define the range of possible future demographic 
trends. 

How the above fertility assumptions were made operational for each 
extension and major area is explained below and summarized in table 3. The 
ultimate total fertility rate assumed for each extension is identical for each 
major area, although the periods at which the rates will be reached may vary. 
As indicated, the period at which the ultimate rate is reached is determined to 
be consistent with the 1990 revision. To delineate the path from the assumed 
fertility level in 2020-2025 to that of the ultimate period, one must consider 
whether the 2020-2025 fertility level was above or below the ultimate-fertility 
level and whether fertility has been assumed to be rising or declining (and at 
what rate) prior to 2020-2025 in the appropriate variant of the 1990 revisioIl. 

Medium-fertility extension 

In this extension, the total fertility rate is assumed to decrease (or 
increase for some major areas) from that assumed for 2020-2025 in the medium
variant projection of the 1990 revision and stabilize at the replacement level. 
Replacement-level fertility is calculated for each major area using an age 
pattern of fertility and sex ratio at birth most appropriate for each major area 
and the ultimate life-table (which is the same for each major area) described in 
the section above. The replacement-level total fertility rate ranges between 
2.04 and 2.07, depending upon the major area. For every major area, replacement 
level is reached prior to 2100; however, the exact period in which the level is 
reached is different for different regions. 
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Table 3. Fertility assumptions for the major areas of the world, all extensions 

Area Target fertility period TQlal f~rti1il:t rats. 
Tar"et periQd 2020-2025 

M~di!Jm -f ertilit:t s.xl~nsiQn 
Group I 
Europe 2100-2105 2.06 1.85 
Northern America 2100-2105 2.06 1.94 
Oceania 2100-2105 2.06 2.02 
USSR 2030-2035 2.06 2.10 

Group II 
Africa 2045-2050 2.04 3.04 
Latin America 2045-2050 2.06 2.39 
China 2100-2105 2.07 1.80 
India 2025-2030 2.06 2.07 
Other Asia 2040-2045 2.06 2.25 

World aggregate 2100-2105 2.06 2.27 

High-fertilit:t s.xt~nsion 
Group I 
Europe 2100-2105 2.50 2.17 
Northern America 2100-2105 2.50 2.25 
Oceania 2100-2105 2.50 2.39 
USSR 2045-2050 2.50 2.41 

Group II 
Africa 2045-2050 2.50 4.01 
Latin America 2045-2050 2.50 2.81 
China 2100-2105 2.50 2.10 
India 2040-2045 2.50 2.58 
Other Asia 2040-2045 2.50 2.73 

World aggregate 2100-2105 2.50 2.78 

Ms.dillm Lhigh-fs.rliIil:t ~xts<nsiQn 
Group I 
Europe 2100-2105 2.17 2.17 
Northern America 2100-2105 2.17 2.25 
Oceania 2100-2105 2.17 2.39 
USSR 2100-2105 2.17 2.41 

Group II 
Africa 2095-2100 2.17 4.01 
Latin America 2095-2100 2.17 2.81 
China 2075-2080 2.17 2.10 
India 2095-2100 2.17 2.58 
Other Asia 2095-2100 2.17 2.73 

World aggregate 2100-2105 2.17 2.78 
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Table 3 (continued) 

Area Target fertility period Toti!lf!<rtilit~ rate 
Target period 2020-2025 

LQw-f ~rlilit~ extenlliQn 
Group I 
Europe 2100-2105 1.70 1.52 
Northern America 2100-2105 1.70 1.58 
Oceania 2100-2105 1.70 1.62 
USSR 2100-2105 1.70 1.60 

Group II 
Africa 2035-2040 1.70 2.31 
Latin America 2095-2100 1.70 2.11 
China 2100-2105 1.70 1.50 
India 2095-2100 1.70 1.56 
Other Asia 2095-2100 1.70 1.76 

World aggregate 2100-2105 1.70 1.79 

Medium /lQw-f ertilit~ extension 

Group I 
Europe 2100-2105 1.96 1.52 
Northern America 2100-2105 1.96 1.58 
Oceania 2100-2105 1.96 1.62 
USSR 2100-2105 1.96 1.60 

Group II 
Africa 2095-2100 1.96 2.31 
Latin America 2075-2080 1.96 2.11 
China 2100-2105 1.96 1.50 
India 2095-2100 1.96 1.56 
Other Asia 2095-2100 1.96 1.76 

World aggregate 2100-2105 1.96 1.79 
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Area 

Group I 
Europe 
Northern America 
Oceania 
USSR 

Group II 
Africa 
China 
India 
Latin America 
Other Asia 

World aggregate 

Group I 
Europe 
North America 
Oceania 
USSR 

Group II 
Africa 
Latin America 
China 
India 
Other Asia 

World aggregate 

Table 3 (continued) 

Target fertility period 

Constant-fertility extension 

2020-2025 
2020-2025 
2020-2025 
2020-2025 

2020-2025 
2020-2025 
2020-2025 
2020-2025 
2020-2025 

Total fertility rate 
Target period 2020-2025 

1.81 
1.79 
3.17 
2.41 

6.48 
2.45 
4.41 
4.06 
4.98 

1.81 
1.79 
3.17 
2.41 

6.48 
2.45 
4.41 
4.06 
4.98 
4.30 

Instant-replacement-fertility extension 

1990-1995 2.06 2.06 
1990-1995 2.06 2.06 
1990-1995 2.06 2.06 
1990-1995 2.06 2.06 

1990-1995 2.04 2.04 
1990-1995 2.06 2.06 
1990-1995 2.07 2.07 
1990-1995 2.06 2.06 
1990-1995 2.06 2.06 

1990-1995 2.06 2.06 

The period during which the replacement-level-fertility level is reached 
is not the period in which population stops growing. Population will continue 
to grow after that period because of the "growth momentum" built into the age 
structure at the time replacement level is reached and because mortality 
continues to decline after replacement level is reached in every major area but 
Northern America. 

For Africa it is assumed that the total fertility rate will decrease from 
3.04 children per woman in 2020-2025 to the replacement level of 2.04 children 
in 2045-2050. It is assumed that Latin American fertility will also reach 
replacement level in 2045-2050, declining from a total fertility rate of 2.39 
children in 2020-2025. The total fertility rate for China is projected to 
increase from 1.80 in 2020-2025 to a 2.07 replacement level in 2100-2105. It is 
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assumed that India's fertility will decline from 2.07 children in 2020-2025 to 
the replacement level of 2.06 in 2025- 2030. It is assumed that the total 
fertility rate for Other Asia will be 2.25 in 2020-2025 and to reach the 
replacement level of 2.06 children in 2040-2045. 

It is assumed that the total fertility rates for Europe and Northern 
America will rise from their assumed 2020-2025 levels (1.85 and 1.94, 
respectively) to replacement level in 2100-2105. Fertility for Oceania is 
assumed to follow a similar pattern - that is, it is assumed that the total 
fertility rate will decline to around 1.9 before rising to replacement level. 
Hence, for Oceania, it is assumed that the total fertility rate will decrease 
from 2.02 children in 2020-2025 to 1.92 children in 2045-2050 and then rise to 
replacement level during 2100-2105. It is assumed that fertility for the USSR 
will decline from 2.10 children in 2020-2025 to 2.06 children in 2030-2035. 

Hi~h-fertility extension 

In the high-fertility extension, the total fertility rate assumed for 2020-
2025 in the high-variant projection of the 1990 revision continues. It is 
assumed that fertility will stabilize for every major area at an average of 2.5 
children per woman. When determining the time pattern of fertility change after 
2020-2025 until the level of 2.5 is reached, consideration had to be given to 
not only whether the 2020-2025 fertility level was above or below 2.5 but also 
whether fertility was assumed to be rising or declining in the high variant of 
the 1990 revision prior to 2020-2025. 

With the above considerations in mind, it was assumed that the total 
fertility rate for India and Other Asia would decline and reach 2.5 during 2040-
2045. Total fertility for Africa and Latin America will decline and reach the 
2.5 level in 2045-2050, five years after the above-named areas. In China, it is 
already assumed that fertility will be below 2.5 in 2020-2025; it is assumed that 
it will rise to 2.5 in 2100-2105. 

It is assumed in the high variant of the 1990 rev~s~on that the total 
fertility rate will be below 2.5 in 2020-2025 in every group-I major area. In 
Europe and Northern America, it is assumed that it will be rising in the periods 
prior to 2020-2025 and will continue to rise to the 2.5 level in 2100-2105. It 
is also assumed that it will reach the 2.5 level during 2100-2105 in Oceania. 
However, a declining fertility trend was assumed for Oceania prior to 2020-2025; 
in the long-range projections it is assumed that this fertility decline will 
continue until 2040-2045, before rising to the 2.5 level. For the USSR, it is 
assumed to rise from 2.41 in 2020-2025 to the 2.5 level in 2045-2050. 

Medium!hi~h-fertility extension 

Th~ mediumjhigh-fertility extension follows, for each major area, the path 
of the high-fertility extension until 2050, but fertility declines more rapidly 
(or rises more slowly) thereafter until stabilizing at an ultimate total 
fertility rate of 2.17 children per woman,S per cent above replacement level. 
It is assumed that all group-I major areas (Europe, Northern America, the USSR 
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and Oceania) will reach the 2.17 level during 2100-2105. It is assumed that the 
group-II major areas of Africa, Latin America, India and Other Asia will reach 
the ultimate fertility level during 2095-2100. For China, it is assumed that the 
2.17 level will be reached in 2075-2080. 

Low-fertility extension 

In the low-fertility extension, the total fertility rate assumed for 2020-
2025 in the low-variant projection of the 1990 revision continues. It is assumed 
that fertility will stabilize for every major area at an average ofl.7 children 
per woman. As with the other extensions, the time-path to reach the l. 7 mark is 
partially determined by the pace and direction of fertility change that had been 
assumed for the periods prior to 2020-2025 in the low variant of the 1990 
revision. 

For Africa, it is assumed that fertility will decline from the level of 
2.31 children per woman indicated in the low-variant projection for 2020-2025 and 
reach the stabilized level of 1.7 during 2035-2040. It is assumed that the total 
fertility rate for China will reach 1.5 by 2020-2025; according to the long-range 
projections, it will remain at that level until 2045-2050 before increasing to 
1.7 in 2100-2105. Similar assumptions were made for India, wherein it is assumed 
that fertility will decline from 1.56 children per woman in 2020-2025 to 1.50 
children in 2025-2030, and remain at that level until 2045-2050, before 
increasing to 1.7 in 2095-2100. In Other Asia it is assumed that a time-path 
similar to that of China and India will be followed, but with a lag. It is 
assumed that the total fertility rate will decrease from 1.76 in 2020-2025 to 
l. 50 in 2040-2045, followed by an increase to 1. 7 during 2095-2100. It is 
assumed that the total fertility rate for Latin America will decline continuously 
from 2.11 in 2020-2025 to the 1.7 mark in 2095-2100. 

The projected total fertility rates in the low variant for all the group-I 
major areas (Europe, Northern America, the USSR and Oceania) are between 1.5 and 
1.6 for 2020-2025. It is assumed that fertility will remain constant (or in the 
case of Oceania, decline slightly) through 2045-2050, and then increase and 
stabilize at 1.7 during 2100-2105. 

Medium/low-fertility extension 

The medium/low-fertility extension follows, each major area, the path of 
the low-fertility extension until 2050, but then fertility declines more slowly 
(or increases more rapidly) until stabilizing at 1.96 children per woman, 5 per 
cent below replacement level. It is assumed that all group- I major areas 
(Europe, Northern America, the USSR and Oceania) will reach the 1.96 level during 
2100-2105 and that the group-II major areas of Africa, India and Other Asia will 
reach the ultimate fertility level during 2095-2100. It is assumed that Latin 
America will reach the 1.96 level 20 years earlier, during 2075-2080, and that 
China will reach the 1.96 level in 2100-2105, the same period as that for the 
group-I countries. 
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Constant-fertility extension 

For fertility levels to remain unchanged from their 1990 level through 2150 
is certainly not a plausible assumption, but is useful as an analytical tool and 
a standard for comparison with the other extensions. In the constant-fertility 
extension, the total fertility rate remains constant for each major area at the 
level exhibited for 2020-2025 in the constant-fertility variant of the 1990 
rev~s~on. These total fertility rates are 6.48 for Africa, 2.45 for China, 4.41 
for India, 4.98 for Other Asia, 4.06 for Latin America, 1.81 for Europe, 1.79 for 
Northern America, 2.41 for the USSR and 3.17 for Oceania. One notes that even 
though it is assumed that fertility will remain constant, the aggregated total 
fertility rate for the world rises from 4.3 during 2020-2025 to 5.7 for 2145-
2150. This results from the continuously increasing share of the world which 
belongs to the major areas having the highest fertility levels. 

Instant-replacement-level-fertility extension 

Like the constant-fertility extension, the instant-replacement-level 
extension is not a likely picture of the world's population future but is, again, 
a useful point of comparison in the analysis of results. (A description of the 
assumptions made for calculating replacement-level fertility is provided in the 
section on the medium-fertility extension, above). As was indicated in the 
introduction, this long-range projection is not truly an "extension" of one of 
the variants of the 1990 revision; rather, it provides an entirely new projection 
taking off from 1990 population size and characteristics, as described by the 
medium-variant projections of the 1990 revision. It assumes that, for each major 
area, total fertility reaches the replacement level in 1990 and stays at that 
level thereafter. 

Even though replacement level is reached in 1990 in this extension, 
population will continue to grow thereafter. This is because of the "growth 
momentum" built into the age structure at the time replacement level is reached 
and because mortality continues to decline in every major area. 

E. Mi~ration assumptions 

Because of the irregularity and unpredictability of international migration 
over time and place, the long-range projections assume no net migration between 
major areas after 2025. However, the 1990 revision incorporates assumptions 
concerning international migration for the period 1990-2025; therefore, in the 
projected population progression from 1990 through 2150, international migration 
assumptions are embodied into the first 35 years. 
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II. RESULTS OF THE PROJECTIONS 

This chapter provides the results of the long-range projections for each 
of the seven extensions. Section A presents and discusses the results of the 
long-range population evolutions at the world level as aggregated results of each 
major area's projections. Section B presents the results for each major area. 

A. Population evolution at the world level 

Tables 4 and 5, and figure I, present the evolution of the world's 
population size and age structure from 1990 to 2150 according to all extensions. 
The most salient results are discussed below. 

Medium-fertility extension 

Total population 

According to the medium-fertility extension, the population of the world 
will reach 11.5 billion in 2150 and eventually stabilize at 11.6 billion persons, 
a half century later (see table 4 and figure I). This projected population for 
2150 would indicate a four-and-a-ha1f-fo1d increase in the two centuries since 
1950. 

The population of the world stood at 5.3 billion in 1990, an increase of 
2.8 billion persons since 1950. The average annual population increase during 
the period 1950-1990 was 1.9 per cent per year. During the next 60 years, 
between 1990 and 2050, it is projected that the population of the world will 
increase by another 4.8 billion, to reach 10 billion, an increase of 89 per cent 
and an average annual rate of growth of 1.1 per cent. 

Table 4. Estimated and projected population of the world, all extensions, 1950-2150 
(Millions) 

Year Medium High Medium/ Medium/ Low Instant Constant 
high low replacement 

1950 2516 2516 2516 2516 2516 2516 2516 
1975 4079 4079 4079 4079 4079 4079 4079 
1990 5292 5327 5327 5262 5262 5292 5311 
2000 6261 6420 6420 6093 6093 5792 6463 
2025 8504 9444 9444 7591 7 591 7069 10978 

2050 10019 12506 12495 7817 7813 7697 21 161 
2075 10841 15708 15328 7199 7082 7883 46261 
2100 11186 19156 17 592 6415 6009 8087 109405 
2125 11390 23191 19358 5913 5071 8251 271 138 
2150 11 543 28025 20772 5633 4299 8351 694213 
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Table 5. Estimated and projected percentage of population under age 15, aged 65-79 and 
aged 80 or over, for the world and two groups, all extensions, 1990-2150 

World 

Year Medium High Medium/ Medium/ Low Instant Constant 
high low replacement 

Under age 15 

1990 32.3 32.7 32.7 32.0 32.0 32.3 32.6 
2000 31.4 33.0 33.0 29.6 29.6 26.3 33.5 
2025 24.5 28.2 28.2 20.5 20.5 21.1 35.4 
2050 20.5 24.7 24.7 15.6 15.6 19.3 39.6 

2075 18.9 23.4 22.1 14.9 13.9 18.8 42.3 
2100 18.3 23.0 20.3 15.9 13.7 18.3 43.8 
2125 17.9 22.8 19.4 16.5 13.6 17.9 44.8 
2150 17.7 22.6 19.0 16.5 13.5 17.7 45.6 

Aged 65-79 

1990 5.2 5.2 5.2 5.2 5.2 5.2 5.2 
2000 5.7 5.6 5.6 5.9 5.9 6.0 5.5 
2025 8.1 7.3 7.3 9.1 9.1 9.4 6.3 
2050 11.0 8.8 8.8 14.1 14.1 14.3 5.2 

2075 14.1 11.1 11.3 18.1 18.4 14.4 4.3 
2100 15.0 12.0 13.0 17.6 18.8 14.7 3.9 
2125 15.0 12.0 14.0 16.1 18.3 14.9 3.6 
2150 15.0 12.0 14.3 15.7 18.0 15.0 3.4 

Aged 80 or over 

1990 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
2000 1.1 1.0 1.0 1.1 1.1 1.0 1.0 
2025 1.6 1.5 1.5 1.8 1.8 1.7 1.3 
2050 3.0 2.4 2.4 3.8 3.8 3.8 1.4 

2075 4.8 3.5 3.6 6.8 6.9 5.6 1.2 
2100 6.6 4.7 5.1 9.3 9.9 7.2 1.1 
2125 8.1 5.6 6.8 10.0 11.7 8.4 1.1 

- 2150 9.1 6.3 8.0 10.2 12.7 9.2 1.1 
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Table 5 (continued) 

Group r 

Year Medium High Medium/ Medium/ Low Instant Constant 
high low replacement 

Under age 15 

1990 21.8 21.9 21.9 21.6 21.6 21.8 21.8 
2000 20.4 21.4 21.4 19.6 19.6 21.2 20.7 
2025 18.2 20.8 20.8 15.2 15.2 19.2 18.8 
2050 17.4 21.3 21.3 13.2 13.2 18.6 18.6 

2075 17.3 21.8 20.9 13.3 12.7 18.2 18.9 
2100 17.4 22.2 19.9 14.7 12.8 17.8 19.3 
2125 17.5 22.4 19.1 15.8 13.1 17.6 20.0 
2150 17.6 22.5 18.9 16.3 13.2 17.6 20.1 

Aged 65-79 

1990 9.4 9.4 9.4 9.4 9.4 9.4 9.4 
2000 to.6 10.4 10.4 to.7 10.7 to.5 10.6 
2025 14.4 13.3 13.3 15.4 15.4 14.3 14.1 
2050 15.3 12.9 12.9 18.2 18.2 14.2 14.6 

2075 15.6 12.8 13.0 19.3 19.5 14.8 14.6 
2100 15.5 12.4 13.2 18.1 18.9 15.1 14.3 
2125 15.1 12.1 14.0 16.3 18.2 15.1 13.8 
2150 15.0 12.0 14.3 15.7 18.0 15.0 13.4 

Aged 80 or over 

1990 2.7 2.7 2.7 2.7 2.7 2.7 2.7 
2000 2.8 2.7 2.7 2.8 2.8 2.5 2.7 
2025 4.0 3.7 3.7 4.3 4.3 3.6 3.9 
2050 6.6 5.5 5.5 7.9 7.9 6.2 6.3 

2075 8.1 6.1 6.2 11.0 11.1 7.4 7.5 
2100 9.4 6.7 7.1 12.9 13.5 8.7 8.3 
2125 9.8 6.8 7.9 12.4 14.1 9.4 8.4 
2150 9.7 6.7 8.5 11.1 13.7 9.6 8.2 
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Table 5 (continued) 

Group n b 

Year Medium High Medium/ Medium/ Low Instant Constant 
high low replacement 

Under age 15 

1990 35.1 35.5 35.5 34.6 34.6 35.1 35.3 
2000 33.9 35.6 35.6 31.9 31.9 27.6 36.3 
2025 25.6 29.5 29.5 21.5 21.5 21.5 37.5 
2050 20.9 25.2 25.1 16.0 15.9 19.4 41.0 

2075 19.1 23.6 22.3 15.1 14.1 18.9 43.0 
2100 18.4 23.1 20.4 16.0 13.8 18.3 44.1 
2125 18.0 22.8 19.5 16.5 13.7 17.9 45.1 
2150 17.7 22.6 19.0 16.6 13.5 17.7 45.6 

Aged 65-79 

1990 4.1 4.1 4.1 4.1 4.1 4.1 4.1 
2000 4.6 4.5 4.5 4.8 4.8 4.9 4.4 
2025 7.0 6.3 6.3 7.9 7.9 8.3 5.3 
2050 10.4 8.3 8.3 13.4 13.4 14.3 4.6 

2075 13.9 10.9 11.1 17.9 18.2 14.3 4.0 
2100 15.0 11.9 13.0 17.6 18.8 14.6 3.8 
2125 15.0 12.0 14.0 16.1 18.3 14.9 3.6 
2150 15.0 12.0 14.3 15.7 18.0 15.0 3.4 

Aged 80 or over 

1990 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
2000 0.7 0.7 0.7 0.7 0.7 0.7 0.7 
2025 1.2 1.1 1.11 1.4 1.4 1.2 0.9 
2050 2.5 2.0 2.0 3.2 3.2 3.3 1.1 

2075 4.3 3.2 3.2 6.2 6.3 5.3 1.0 
2100 6.3 4.5 4.9 8.8 9.4 6.9 1.0 
2125 7.9 5.5 6.6 9.7 11.4 8.2 1.0 
2150 9.0 6.2 8.0 10.1 12.6 9.2 1.0 

!of The major areas of Northern America, Europe, Oceania and the USSR. 

!J.f The major areas of Africa, Latin America and Asia. 

- 17 -



Figure 1. World population, medium-fertility extension, 1950-2150 

11.5 
Population (billions) 

1950 1975 1990 2000 2025 2050 2075 2100 2125 2150 

According to this extension, the growth of the population will slow 
considerably in the following 50 years, with 1.2 billion added, to reach 11.2 
billion in 2100, a 12 per cent increase (an average annual growth rate of 0.2 per 
cent). The growth of the population would slow further after 2100, adding 0.3 
billion, to reach 11.5 billion in 2150, a 3-per-cent increase for an average 
annual growth rate of 0.06 per cent. 

The medium-fertility extension indicates that the population of the world 
will stabilize at 11.6 billion shortly after the year 2200. As indicated above, 
the world population stabilization date is determined not just by the assumed 
path of fertility but also by the assumed date at which mortality decline stops. 
This latter period is generally many decades after replacement-level fertility 
is reached. Hence, it will take 70 years, 1990-2060, for the world to reach 90 
per cent of its final stationary size, an additional 25 years, 2060-2085, to 
reach 95 per cent of the final size and another 60 years, 2085-2145, to reach 99 
per cent of its final size. At stabilization, the crude death rate and the crude 
birth rate would both be equal to about 12 events per 1,000 population. 
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A~e structure 

The medium-fertility extension indicates dramatic changes in the future 
age structure of the world's population (see figure II). By the year 2150 the 
world population will have aged considerably. The median age of the population 
will have risen to 42 years, from 24 years in 1990 and 36 years in 2050. 
According to this extension, in 2150 there will be one third more old people, 
aged 65 or over, than children under age 15. 

In 2150, 18 per cent of the world's population will be under age 15, 
having declined from 32 per cent in 1990 and 21 per cent in 2050 (see table 5). 
The population of children less than 15 years old, which nearly doubled between 
1950 and 1990, will only increase by 20 per cent between 1990 and 2050, and is 
projected to not increase at all thereafter. 

At 2150, the percentage of the population aged 65 or over will have 
reached 24 per cent, having risen significantly from 6 per cent in 1990 and 14 
per cent in 2050. An extremely dramatic change is projected among the very old, 
those aged 80 or over. Their proportion is projected to increase ninefold, from 
1 per cent in 1990 to 3 per cent in 2050 and 9 per cent in 2150. The population 
aged 80 or over, is projected to be multiplied by 5.7 between 1990 and 2050, and 
by another 3.5 between 2050 and 2150. 

Of the past increase in world population size between 1950 and 1990, 30 
per cent occurred among children aged under 15 years and 7 per cent among the 
elderly aged 65 or over. However, of the projected world population increase 
between 1990 and 2050, 7 per cent is expected to take place among children and 
23 per cent among the elderly. And between 2050 and 2150, 90 per cent of world 
population increase is projected to occur among the elderly. 

The hi~h-. mediumlhi~h-, medium/low- and low-fertility extensions 

The range in projected population size, for the year 2150, between the 
low- and high-fertility extensions is from 4.3 billion persons to 28.0 billion 
persons. This very large range is produced by assumptions of future fertility 
and mortality change which would seem plausible to most readers. The high
fertility extension assumes that the average number of children per woman in the 
world will stabilize at 2.5; the low-fertility extension assumes stabilization 
at 1.7 children per woman. Both extensions assume that life expectancy at birth 
will climb to about 85 years by 2150. 

The mediumjhigh-fertility extension assumes an ultimate total fertility 
rate just 5 per cent higher than the medium-fertility extension's replacement
level assumption. However, the mediumjhigh-fertility projections take off from 
base populations in 2025 which are about 11 per cent greater - and total 
fertility rates for 2020-2025 which are about 25 per cent greater - than those 
used with the medium-fertility-extension projections. This results in a world 
population of 17.6 million in 2100 (57 per cent higher than the medium extension) 
and 20.8 billion in 2150 (80 per cent higher than the medium extension). 
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Figure II. Percentage of population under age 15 and aged 65 or over, for the world and two.groups, 
medium -f ertility extension, 1990-2150 
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The medium/low-fertility-extension projections parallel those of the 
mediumjhigh projections, assuming an ul timate total fertility rate of 1.96, 5 per 
cent lower than replacement level. Starting with a world population size in 2025 
of 7.5 billion and a total fertility rate in 2020-2025 of 1.79, this projection 
foresees a world population size of 7.8 billion in 2050, 6.0 billion in 2100 and 
5.6 in billion 2150. 

Hence, although the medium-extension projections indicate a world 
population size of 11.5 billion in 2150, these alternate projections place a 
wide range around that number. The mediumjhigh and high projections indicate a 
world population that exceeds 20 billion persons and is still growing. One 
cannot say whether the earth can carry 20 billion persons; but two sets of 
seemingly plausible assumptions of future fertility and mortality trends surpass 
that number. 

In addition to resulting in different population sizes, the different 
extensions will also produce very different age structures (see table 5). The 
high extension will result in 2150 in a population with four times as many 
children as very old people: 23 per cent of the population will be children under 
age 15, and only 18 per cent will be aged 65 or over (and 6 per cent will be aged 
80 or over). The low extension, on the other hand, will produce in 2150 a world 
population in which 14 per cent will be under age 15, and 31 per cent will be 
aged 65 or over (and 13 per cent will be aged 80 or over). 

The illustrative extensions: instant-replacement fertility and constant fertility 

As indicated above, these extensions do not incorporate realistic 
assumptions of future fertility but do provide a bound for the other extensions 
and provide analytical insights. The instant-replacement-fertility extension 
assumes that the total fertility rate dropped in 1990 to replacement level and 
remains at that level forever. This extension shows that, even under the 
assumption of world fertility levels immediately falling to replacement level, 
world population size will rise for 200 more years before stabilizing at 8.4 
billion persons in 2150. This total increase of 58 per cent from the world 
population size in 1990 is the result of the momentum for population growth built 
into the existing 1990 age structure and the continuation of mortality decline 
for 85 years or more (depending upon major area) after 1990. 

According to this extension, the population of the world will increase 
from 5.3 billion persons in 1990 to 7.1 billion in 2025, 7.7 billion in 2050, 8.1 
billion in 2100 and 8.4 billion in 2150, after which it will stabilize at the 8.4 
billion level. According to the instant-replacement-level-fertility extension, 
the world will reach 90 per cent of its ultimate population size within 50 years 
and will reach 99 per cent in an additional 95 years. 

The medium-fertility extension also assumes that replacement-level 
fertility will be ultimately reached but assumes that current fertility levels 
move towards replacement level in a plausible fashion rather than instantly. The 
medium-fertility extension exhibits an ultimate world population size which is 
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3.2 billion persons more (38 per cent greater) than the instant-replacement 
extension, which is the consequence of the length of time needed before fertility 
reaches replacement level. 

The constant-fertility extension assumes that fertility remains unchanged 
from its 1985-1990 level. With such a projection, the population of the world 
would reach 18 billion inhabitants in 2050, 109 billion in 2100 and 694 billion 
in 2150. To many, these data would show very clearly that it is impossible for 
world fertility levels to remain at current levels for a long time in the future, 
particularly under assumptions of continuing mortality improvement. 

B. Population evolution amon~ the major areas 

Medium-fertility extension 

Total population 

The growth of the populations of the major areas of the world from 1950 
to 2150, according to the medium-fertility extension, is shown in table 6 and in 
figure III. As described above, for the convenience of analysis, the major areas 
have been consolidated into two groups. Group I is comprised of Northern 
America, Europe, Oceania and the USSR; group II consists of Asia, Latin America 
and Africa. 

Table 6. Estimated and projected population of the major areas of the world, 
medium-fertility extension, 1950-2150 

(Millions) 

Area 1950 1990 2000 2025 2050 2075 2100 2125 2150 

World 2518 5292 6261 8504 10019 10840 11186 11 391 11 543 

Group I 752 1089 1 143 1237 1233 1 211 1202 1195 1 191 
Europe 393 498 510 515 486 456 440 430 426 
Northern America 166 276 295 332 326 319 314 310 308 
Oceania 13 26 30 38 41 41 41 41 41 
USSR 180 289 308 352 380 395 407 414 416 

Group II 1 766 4203 5118 7267 8786 9629 69984 10 196 10 352 
Africa 222 642 867 1597 2265 2727 2931 3021 3090 
La tin America 166 448 538 757 922 1024 1075 1102 1117 
China 555 1139 1299 1513 1521 1451 1405 1395 1389 
India 358 853 1042 1442 1699 1 820 1870 1913 1949 
Other Asia 465 1121 1372 1958 2379 2607 2703 2765 2807 

- 22 -



Figure III. Population of the major areas of the world, medium-fertility extension, 1990-2150 
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Although the major areas of group I currently include about 20 per cent 
of the population of the world, they will contribute less than 2 per cent of the 
increase in the world population between 1990 and 2150 - that is, 98 per cent of 
future world population growth will take place in the group-II major areas of 
Africa, Asia and Latin America. 

After increasing by 45 per cent between 1950 and 1990, the population of 
group I is projected to increase by only a further 13 per cent between 1990 and 
2050 and then to decline by 3 per cent between 2050 and 2150. The total increase 
in the population of group I during the two centuries between 1950 and 2150 is 
projected to be less than 60 per cent. 

The ultimate population size for Europe is projected to be smaller than 
its current size: 425 million persons, compared to 498 million persons in 1990. 
All other major areas within group I exhibit projected ultimate populations 
larger than their current 1990 size. Northern America is projected to increase 
from 276 million persons in 1990 to 332 million in 2025, before declining to a 
stabilized population size of 308 million, 12 per cent greater than its 1990 
level. The populations of the USSR and Oceania are projected to increase 
continually: from 289 million in 1990 to 416 million in the case of the USSR, 
and from 26 million to 41 million for Oceania. These projections do not assume 
any migration beyond the year 2025; the picture could be modified if significant 
migrations occurred. 
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The share of the world's population living in group I declined from 30 per 
cent in 1950 to 21 per cent in 1990 (see table 7 and figure IV). Their share is 
projected to continue declining, to 12 per cent in 2050 and 10 per cent in 2150. 
Europe's population share decreased the most between 1950 and 1990 (from 15.6 to 
9.4 per cent of the world's population) and is projected to decrease the most in 
the future. Europe's share of world population is projected to fall to 4.9 per 
cent in 2050 and 3.7 per cent in 2150. 

Northern America's share of world population declined from 6.6 per cent in 
1950 to 5.2 per cent in 1990 and is projected to decrease further, to 3.3 per 
cent in 2050 and 2.7 per cent in 2150. The percentage of the world population 
residing in the USSR fell from 7.2 per cent in 1950 to 5.4 per cent in 1990 and 
may decrease further, to 3.8 per cent in 2050 and 3.6 per cent in 2150. 

The growth of the world's population will mainly take place in the major 
areas of group II. Group II's share of the world's population increased from 70 
per cent in 1950 to 79 per cent in 1990. This share is projected to increase 
further, to 88 per cent in 2050 and 90 per cent in 2150. However, this increase 
will vary among the major areas. 

Table 7. Percentage distribution of the world's population, by major area, 1950-2150 

Area 1950 1990 2050 2150 

World 100.0 100.0 100.0 100.0 

Group I 29.9 20.5 12.4 10.4 
Europe 15.6 9.4 4.9 3.7 
Northern America 6.6 5.2 3.3 2.7 
Oceania 0.5 0.5 0.4 0.4 
USSR 7.2 5.4 3.8 3.6 

Group II 70.1 79.5 87.6 89.6 
Africa 8.8 12.1 22.6 26.8 
Latin America 6.6 8.5 9.2 9.7 
China 22.1 21.5 15.2 12.0 
India 14.2 16.1 17.0 16.9 
Other Asia 18.4 21.2 23.7 24.3 
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Figure IV. Distribution of world population, medium-fertility extension, 1950, 1990 and 2150 
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Africa has been and will continue to be the fastest growing major area. 
According to the medium-fertility extension, the popUlation of Africa will 
stabilize at 3.2 billion persons, nearly five times its 1990 population size and 
14 times its 1950 population size. It will take 95 years, to 2085, for Africa 
to reach 90 per cent of this ultimate population size. As a consequence of this 
more rapid growth, Africa's share of world population, which increased from 9 per 
cent in 1950 to 12 per cent in 1990, is projected to reach 23 per cent in 2050 
and 27 per cent in 2150. 

Latin America, India and Other Asia have relatively similar growth 
patterns. According to the medium-fertility-extension projections, their 
ultimate population sizes will be between five and seven times their 1950 sizes. 
The populations of these major areas will more than double between 1990 and 
stabilization, increasing from 448 million to 1.1 billion in Latin America, from 
853 million to nearly 2 billion in India, and from 1.1 billion to 2.8 billion in 
Other Asia. These major areas will reach 90 per cent of their ultimate 
population size in 80 years or less. 

The population of China doubled between 1950 and 1990, a trend similar to 
that of Other Asia. However, after 1990 the population of China is projected to 
follow a trend similar to that of the major areas of group I. China's population 
is projected to peak in 2035 at 1.54 billion, an increase of 35 per cent from 
1990. It is then projected to decline and stabilize at just under 1.4 billion, 
just 21 per cent over its 1990 size. 
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Sixteen per cent of the world's population resided in India in 1990; this 
share is projected to rise to 17.0 per cent in 2050, before decreasing slightly, 
to 16.9 per cent in 2150. However, China's share of world population, which 
remained at about 22 per cent between 1950 and 1990, is projected to decline to 
15 per cent in 2050 and to 12 per cent in 2150. The share of the world's 
population residing in Other Asia is projected to increase from 21.2 per cent in 
1990 to 23.7 per cent in 2050 and 24.3 per cent in 2150. Latin America contained 
8.5 per cent of the world's population in 1990; this share is projected to 
increase further, to 9.2 per cent in 2050 and 9.7 per cent in 2150. 

A&e structure 

Because, in the medium-fertility extension, replacement-level fertility 
will have been reached in all major areas, and because levels and age patterns 
of mortality will be about the same everywhere, the age structure is nearly the 
same in all major areas in 2150. These projections indicate that by 2150 just 
under one fifth of the population of the major areas will be aged 15 or under and 
about one fourth will be aged 65 or over. 

The percentage of the population under age 15 is projected to decline 
between 1990 and 2150 in both group I and group II populations (see table 5 and 
fig. II). The share of children is projected to drop from 22 per cent to 18 per 
cent in group I and from 35 per cent to 18 per cent in group II. However, 
although the absolute number of children will also decline in group I (by 9 per 
cent, from 232 million to 210 million), the absolute number in the population of 
group II will increase by 22 per cent (from 1. 5 billion to 1. 8 billion) (see 
table 8). 

The number and percentage share of elderly aged 65 or older will rise 
dramatically in both group I and group II populations. In group I, the 
population of elderly will double between 1990 and 2150 (see tables 5 and 8 and 
figure II) from 130 million (12.1 per cent of the total population) to 295 
million (24.7 per cent of the population). Both the absolute number and the 
percentage of those aged 80 or over will increase four times during this period: 
from 28 million (2.7 per cent of the population) to 116 million (9.6 per cent of 
the population). The increase will be even more dramatic in group II, where the 
number of elderly is projected to be multiplied by 13 between 1990 and 2150 -
from 188 million to 2.5 billion - and their proportion may be multiplied by 5, 
from under 5 per cent to nearly one quarter of the population. The number of the 
elderly who have attained age 80 or older will be multiplied by 44, from 24 
million to 932 million, and their percentage share will have increased 15 times, 
from 0.6 per cent to 9.6 per cent of the population. 

Within group II, increases will be the most pronounced in Africa where, 
between 1990 and 2150, the absolute number of elderly will rise from 19 million 
(3.0 per cent of the popUlation) to 714 million (23.1 per cent of the popula
tion). The absolute number of elderly aged 80 or over will multiply by 125 
during this period, from 2 million persons to 250 million persons. The 
percentage of the population aged 80 or over will rise from 0.3 per cent to 8.1 
per cent. 
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Table 8. Population under age 15, aged 65-79 and aged 80 or over, by group, 1950-2150 

(Millions) 

Aged 0-14 Ag~d 65-79 Aged 80 or over 
Year PopUlation Percentage Population Percentage Population Percentage 

chan~e change change 

Group I 

1950 203 52 8 
1990 232 14 102 96 28 274 
2050 215 -7 189 85 81 189 
2100 209 -3 186 -1 113 40 
2150 210 0 179 -1 116 3 
1990-2150 -9 75 314 

Group II 

1950 667 63 5 
1990 1496 124 164 160 24 347 
2050 1836 23 913 457 220 817 
2100 1837 0 1498 64 629 186 
2150 1832 0 1553 4 932 48 

1990-2150 22 847 4338 

The hi~h-. mediumihigh-. medium/low- and low-fertility assumptions 

Table 9 shows the total populations by major area for all extensions, from 
1990 to 2150. For group I and group II alike, the total population in 2150 in 
the high extension is projected to be 2.4 times that of the medium extension. 
Little variation exists among major areas, the ratio ranging from 2.2 for China 
to 2.5 for Africa. The population of the mediumjhigh-fertility extension in 2150 
is projected to be 80 per cent larger than that of the medium extension in both 
group I and group II. The population of the low extension is projected to be 
three fifths that of the medium extension: the range among major areas is from 
59 per cent for Europe to 67 per cent for Other Asia. The population of the 
medium-low extension about one half that of the medium extension, ranging from 
48 per cent for Europe to 57 per cent for Other Asia. 
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Table 9. Estimated and projected population of the major areas of the world, all extensions, 
1990-2150 

(Millions) 

Year Medium High Medium/ . Medium/ Low Instant Constant 
high low replacement 

World 

1990 5292 5327 5327 5262 5262 5292 5311 
2000 6261 6420 6420 6093 6093 5792 6463 
2025 8504 9444 9444 7591 7591 7069 10978 
2050 10019 12506 12495 7817 7813 7697 21161 

2075 10841 15708 15328 7199 7082 7883 46261 
2100 11186 19156 17592 6415 6009 8087 109405 
2125 11 390 23191 19358 5913 5071 8251 271138 
2150 11 543 28025 20772 5633 4299 8351 694213 

Group r 

1990 1089 1093 1093 1086 1086 1089 1090 
2000 1 143 1163 1163 1127 1127 1146 1149 
2025 1237 1342 1342 1 144 1144 1252 1261 
2050 1233 1485 1485 1019 1019 1292 1293 

2075 1212 1693 1669 856 848 1325 1332 
2100 1202 1988 1863 728 694 1354 1404 
2125 1194 2363 2029 645 569 1367 1510 
2150 1191 2825 2 156 598 470 1369 1645 

Europe 

1990 498 499 499 497 497 498 499 
2000 510 516 516 504 504 521 511 
2025 515 550 550 481 481 552 514 
2050 486 573 573 408 408 563 478 

2075 456 625 615 330 327 576 434 
2100 440 714 669 275 263 588 393 
2125 430 835 717 241 212 591 350 
2150 426 991 757 222 175 592 310 
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Table 9 (continued) 

Year Medium High Medium/ Medium/ Low Instant Constant 
high low replacement 

Northern America 

1990 276 278 278 274 274 276 276 
2000 295 305 305 287 287 293 295 
2025 332 375 375 297 297 324 328 
2050 326 413 413 259 259 330 308 

2075 319 469 461 215 213 338 280 
2100 314 547 511 183 174 344 252 
2125 310 648 552 161 141 346 223 
2150 308 774 585 149 116 346 196 

Oceania 

1990 26 27 27 26 26 26 27 
2000 30 31 31 30 30 29 31 
2025 38 43 43 35 35 34 44 
2050 41 51 51 34 34 36 62 
2075 41 59 58 30 29 37 91 
2100 41 69 65 26 24 38 137 
2125 41 81 70 23 20 39 206 
2150 41 96 74 22 17 39 287 

USSR 

1990 289 289 289 288 288 289 289 
2000 308 312 312 306 306 304 312 
2025 352 375 375 331 331 341 375 
2050 380 448 448 318 318 362 445 
2075 395 541 534 281 278 373 527 
2100 407 658 619 244 234 384 623 
2125 414 800 690 221 195 391 732 
2150 416 964 740 205 163 393 852 

Group lIb 

1990 4203 4235 4235 4176 4176 4203 4221 
2000 5118 5256 5256 4967 4967 4646 5314 
2025 7267 8102 8102 6446 6446 5818 9717 
2050 8786 11 022 11011 6798 6794 6406 19868 
2075 9629 14015 13.659 6342 6234 6558 44929 
2100 9984 17168 15728 5687 5314 6733 108001 
2125 10195 20827 17330 5267 4502 6885 269627 
2150 10 352 25200 18616 5035 3828 6982 692 568 
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Table 9 (continued) 

Year Medium High Medium/ Medium/ Low Instant Constant 
high low replacement 

Africa 

1990 642 644 644 640 640 642 643 
2000 867 881 881 847 847 692 889 
2025 1597 1807 1807 1375 1375 881 2169 
2050 2265 2896 2891 1678 1675 974 5938 

2075 2727 4043 3904 1 755 1717 979 17040 
2100 2931 5158 4652 1668 1549 1006 49620 
2125 3021 6369 5 186 1599 1358 1035 144483 
2150 3090 7819 5640 1 559 1 181 1058 420 183 

Latin America 

1990 448 450 450 445 445 448 453 
2000 538 550 550 520 520 502 574 
2025 757 832 832 682 682 645 1020 
2050 922 1133 1133 767 767 720 1878 
2075 1024 1452 1426 782 760 745 3535 
2100 1075 1 789 1663 769 697 768 6664 
2125 1102 2168 1842 746 610 786 12528 
2150 1117 2607 1975 722 519 797 23487 

China 

1990 1139 1155 1155 1130 1130 1139 1139 
2000 1299 1350 1350 1258 1258 1288 1329 
2025 1513 1680 1680 1369 1369 1565 1730 
2050 1521 1870 1870 1228 1228 1679 2072 
2075 1451 2029 2002 1000 988 1 728 2452 
2100 1405 2267 2130 839 794 1 768 2896 
2125 1395 2623 2262 748 652 1800 3408 
2150 1389 3077 2367 694 540 1807 3971 

India 

1990 853 856 856 850 850 853 856 
2000 1042 1058 1058 1013 1013 924 1076 
2025 1442 1567 1 567 1294 1294 1147 1963 
2050 1699 2067 2065 1317 1317 1264 3780 
2075 1820 2578 2514 1165 1150 1289 7609 
2100 1870 3145 2883 991 935 1324 15483 
2125 1913 3814 3179 895 775 1355 31473 
2150 1949 4611 3418 851 658 1381 63899 
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Year 

1990 
2000 
2025 
2050 

2075 
2100 
2125 
2150 

Medium High 

1 121 1130 
1372 1417 
1958 2217 
2379 3056 

2607 3913 
2703 4809 
2765 5853 
2807 7085 

Table 9 (continued) 

Medium/ 
high 

Medium/ 
low 

Other Asia 

1130 1 112 
1417 1329 
2217 1726 
3052 1807 

3813 1 640 
4401 1420 
4861 1279 
5216 1208 

Low Instant Constant 
replacement 

1112 1121 1129 
1329 1240 1447 
1 726 1580 2834 
1807 1 768 6200 

1619 1817 14293 
1339 1867 33339 
1107 1910 77 735 

931 1939 181028 

!! The major area of Northern America, Europe, Oceania and the USSR. 

sl The major area of Africa, Latin America and Asia. 

The illustrative extensions; instant-replacement fertility and constAnt fertility 

Group I and group II populations both exhibit continued mortality decline 
and have growth momentum embedded in their 1990 age structure, so that their 
ultimate populations under the instant-replacement-level extension are greater 
than their 1990 population sizes. Even with instant-replacement-level fertility, 
the population of group I will rise by 26 per cent before stabilizing. The 
growth potential of the 1990 age structure is much larger in group II, wherein 
population will stabilize at a size 67 per cent larger. Among the group II major 
areas, the population of China will increase by 59 per cent, India by 63 per 
cent, Africa by 68 per cent, other Asia by 70 per cent and Latin America by 78 
per cent. 

In the constant-fertility extension there is a very wide range of growth 
patterns between 1990 and 2150. Because their current fertility is below 
replacement level, Europe and Northern America will exhibit population declines 
of 0.3 billion persons and 0.2 billion persons, respectively. The other major 
areas exhibit population rises, often dramatically large. The largest increase 
would be for Africa, whose total population would rise to 420 billion inhabitants 
in 2150 and contain 61 per cent of the world's population. The population of 
Other Asia would rise, under the constant fertility extension, to 181 billion 
persons (and contain 26 per cent of the world's population). The population of 
India (at 64 billion) and Latin America (at 23 billion) would also exceed 10 
billion, under a constant-fertility assumption. 
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III. COMPARISON WITH THE 1982 LONG-RANGE PROJECTIONS 

The current long-range projections differ from those undertaken a decade 
ago in a number of ways. First, new census and survey data have led to revised 
projections of level and trends of population size and characteristics at 2025, 
the "take-off" point for the projections. Secondly, changes in how fertility 
assumptions are formulated have led to a revised pace of fertility change after 
2025. Thirdly, the upper limit for life expectancy at birth has been raised to 
82.5 years for men and 87.5 years for women, from the previous 73.5 years and 
80.0 years, respectively. In addition, the date at which the ultimate life 
expectancy is reached is later. Lastly, the time horizon has been extended to 
2150 (and 2200 in the medium-fertility extension) to accommodate a lengthened 
period until population stabilization is reached. 

The medium-fertility extension of the current long-range projections 
exhibits a world population size of 11.2 billion persons for 2100. This is 1.0 
billion, or 10 per cent, larger than that calculated in the 1982 long-range 
projections. In the medium-fertility extension, the world population will 
ultimately stabilize at 11.6 billion persons shortly after 2200, compared to 
stabilization at 10.2 billion in 2100, calculated in the 1982 projections. 
Although all the factors indicated in the previous paragraph playa role, the 
extension of projected longevity appears to play a key role in explaining the 
higher ultimate world population size. 

The increase in the ultimate stabilized population size, under the medium
fertility extension, is not uniform among the major areas of the world. Large 
adjustments have been made for Asia, where population is now projected to 
stabilize at 6.16 billion persons instead of 5.05 billion, and for Africa 
(stabilized population of 3.15 billion rather than 2.59 billion). The stabilized 
population of the USSR has been raised from 381 million to 416 million. The 
ultimate stabilized population for the other major areas is lowered in these new 
projections: Oceania, from 42 million persons to 41 million; Latin America, from 
1. 24 billion to 1. 20 billion; Europe, from 504 million to 425 million; and 
Northern America, from 382 million to 308 million. 

The assumed higher life expectancies in the new long-range projections also 
resu1 ts in an older age structure at stabilization in the medium-fertility 
extension, with the ultimate median age of the world population now calculated 
as 42.7 years rather than 39.5 years. Correspondingly, it is now projected that 
the percentage of the world population aged 65 or over will reach 24.6 per cent 
rather than the previously indicated 19.0 per cent. 

The new long-range projections also exhibit a wider range between the 
highest and the lowest fertility extensions. The 1982 long-range projections 
exhibited a range between 7.2 billion persons (growth variant) and 14.9 billion 
persons (decline variant) in the year 2100. The current long-range projections 
provide a range of 6.0 billion persons (low extension) to 19.2 billion persons 
(high extension) for the same year. The range in the current projections is, of 
course, even larger in 2150~ 
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IV. SUMMARY AND CLOSING POINT 

According to the medium-fertility extension, which assumes fertility will 
ultimately stabilize at the replacement level, the population of the world will 
be multiplied by 4.6 between the years 1950 and 2150, growing from 2.5 billion 
to 11.5 billion. Population growth was very fast during the period 1950-1990, 
with an average annual increase of 1.9 per cent resulting in a multiplication by 
2.1 of the initial population, to 5.3 billion. The growth of the world 
population is projected in the medium-fertility extension to slow gradually 
thereafter, with increases of 89 per cent between the years 1990 and 2050 (to 
10.0 billion), 12 per cent between 2050 and 2100 (to 11.2 billion) and 3 per cent 
between 2100 and 2150 (to 11.5 billion). In this extension, the population of 
the world will ultimately reach 11.6 billion before stabilizing. 

The other fertility extensions produce a wide range of results. In the 
mediumjhigh extension, where fertility stabilizes at 2.17 children (5 per cent 
higher than replacement level), the world population would reach 12.5 billion in 
2050, 17.6 billion in 2100, and 20.8 billion in 2150. In the high-fertility 
extension, where fertility stabilizes at 2.5 children, the world population would 
reach 12.5 billion in 2050, 19.2 billion in 2100 and 28.0 billion in 2150. In 
the medium/low extension, where fertility stabilizes at 1.96 children (5 per cent 
below replacement level), the world population would reach 7.8 billion in 2050, 
and decline to 6.4 billion in 2100 and 5.6 billion in 2150. In the low-fertility 
extension, where fertility stabilizes at 1. 7 children, the world population would 
reach 7.8 billion in 2050 and decline to 6.0 billion in 2100 and 4.3 billion in 
2150. 

The medium-fertility extension indicates dramatic changes in the future age 
structure of the world's population. By the year 2150 the world population will 
have aged considerably. The median age of the population will have risen to 42 
years, from 24 years in 1990. In 2150, 18 per cent of the world's population 
will be under age 15 (having declined from 32 per cent in 1990) and 24 per cent 
of the popUlation will be aged 65 or over (having risen from 6 per cent in 1990). 
An extremely dramatic change is projected among the very old, those aged 80 and 
over. Their proportion is projected to increase ninefold, from 1 per cent in 
1990 to 9 per cent in 2150. 

When comparing the results of the current long-range projections with those 
undertaken 10 years ago, there are noticeable differences. The medium-fertility 
extension of the current long-range projections exhibits a world population size 
of 11.2 billion persons for 2100. This is 1.0 billion, or 10 per cent, larger 
than that calculated in the 1982 long-range projections. In the medium-fertility 
extension, the world population will ultimately stabilize at 11.6 billion persons 
shortly after 2200, compared to stabilization at 10.2 billion in 2100, calculated 
in the 1982 projections. The upward revision in the ultimate population size is 
explained by a number of factors of which upwardly revised estimated and 
projected average life expectancies at birth probably play the key role. 
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The new long-range projections also exhibit an older age structure at 
stabilization in the medium-fertility extension, with the ultimate median age of 
the world population now calculated as 42.7 years rather than 39.5 years. 
Correspondingly, it is now projected that the percentage of the world population 
aged 65 or over will reach 24.6 per cent rather than the previously indicated 
19.0 per cent. 

The new long-range projections also exhibit a wider range between the 
highest and the lowest fertility extensions. The 1982 long-range projections 
exhibited a range between 7.2 billion persons (growth variant) and 14.9 billion 
persons (decline variant) in the year 2100. The current long-range projections 
provide a range of 6.0 billion persons (low extension) to 19.2 billion persons 
(high extension) for the same year. The range in the current projections is, of 
course, even larger in 2150. 

Perhaps the major conclusion of the above is that there is a wide range of 
uncertainty regarding the future size of the world population. The mediumjhigh 
and medium/low extensions, which differ by only 10 per cent in assumed ultimate
fertility levels (a total fertility rate of 2.17 compared to 1.96), result in 
projected populations in the year 2150 of 5.6 billion and 20.8 billion, 
respectively. At the level of the individual couple, if it is assumed reasonable 
that their behaviour will result in exactly 2.06 children on average (replacement 
level), it is probably just as reasonable to assume that the average might be 
1.96 or 2.17 children. 

Even the assumptions which underlie the high-fertility extension - a total 
fertility which stabilizes at 2.5 children - may look reasonable at face value. 
However, the resultant population estimate of 28 billion persons in the year 2150 
may not appear feasible. If 28 billion persons exceed the earth's carrying 
capacity, an ultimate family size of 2.5 children is contrary to reason or would 
need to be combined with higher mortality than assumed here. 
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1131laHUli OpraHu3auuu 06bellHHeHHhlx Hauuit MOlKHO KynuTh B KHUlKHhlX Mara3UHax 
H areHTCTBax BO Bcex paHoHax MHpa. HaBolluTe cnpaBKU 06 U31laHHlIX B BaIlIeM KHUlKHOM 
Mara3HHe unu nUIlIUTe no allpecy: OpraHH3auulI 06belluHeHHhlx HauuH, CeKuulI no 
npOllalKe U31laHuit, HhIO-HoPK unH )l(eHeBa. 
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