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EXECUTIVE SUMMARY 

 
 
 The United Nations Population Division monitors fertility, mortality and migration trends for all 
countries of the world, as a basis for producing the official United Nations population estimates and 
projections.  Among the demographic trends revealed by those figures, two are particularly salient: 
population decline and population ageing. 

 
 Focusing on these two striking and critical trends, the present study addresses the question of 
whether replacement migration is a solution to declining and ageing populations.  Replacement migration 
refers to the international migration that would be needed to offset declines in the size of population and 
declines in the population of working age, as well as to offset the overall ageing of a population. 

 
 The study computes the size of replacement migration and investigates the possible effects of 
replacement migration on the population size and age structure for a range of countries that have in 
common a fertility pattern below the replacement level.  Eight countries are examined: France, Germany, 
Italy, Japan, Republic of Korea, Russian Federation, the United Kingdom of Great Britain and Northern 
Ireland and the United States of America.  Two regions are also included: Europe and the European 
Union. The time period covered is roughly half a century, from 1995 to 2050. 

 
 According to the United Nations population projections (medium variant), Japan and virtually all the 
countries of Europe are expected to decrease in population size over the next 50 years.  For example, the 
population of Italy, currently 57 million, is projected to decline to 41 million by 2050.  The population of 
the Russian Federation is expected to decrease from 147 million to 121 million between 2000 and 2050.  
Similarly, the population of Japan, currently 127 million, is projected to decline to 105 million by 2050. 

 
 In addition to the decrease in population size, Japan and the countries of Europe are undergoing a 
relatively rapid ageing process.  In Japan, for example, over the next half century the median age of the 
population is expected to increase by about eight years, from 41 to 49 years.  In addition, the proportion 
of the Japanese population 65 years or older is expected to increase from its current 17 per cent to 32 per 
cent.  Similarly, in Italy the median age of the population is expected to increase from 41 years to 53 
years, and the proportion of the population 65 years or older is projected to rise from 18 per cent to 35 per 
cent.  

 
 Building upon these estimates and projections, the present study considers six different scenarios 
with regard to the international migration streams needed to achieve specific population objectives or 
outcomes for the eight countries and two regions mentioned above.  These are not meant to be 
recommendations in any way, but illustrations of hypothetical scenarios. The six scenarios are described 
below: 
 
Scenario I. This scenario is based on the medium variant of the projections from the United Nations 

10/&2" 30%4&'+-0*" 3/05%$(+56" 7889" #$:-5-0*" (henceforth referred to as the 7889"
#$:-5-0*). 

 
Scenario II. This scenario is based on the medium variant of the 7889"#$:-5-0*, amended by assuming 

zero migration after 1995. 
 
Scenario III. This scenario computes and assumes the migration required to maintain the size of the 

total population at the highest level it would reach in the absence of migration after 1995. 
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Scenario IV. This scenario computes and assumes the migration required to maintain the size of the 
working-age population (15 to 64 years) at the highest level it would reach in the absence 
of migration after 1995. 

 
Scenario V. This scenario computes and assumes the migration required to prevent the ratio of the 

size of the population aged 15-64 to the size of the population aged 65 or over, called the 
potential support ratio (PSR), from declining below the value of 3.0. 

 
Scenario VI. This scenario computes and assumes the migration required to maintain the potential 

support ratio (PSR), at the highest level it would reach in the absence of migration after 
1995. 

 
 The total and average annual numbers of migrants for the period 2000-2050 for each scenario are 
presented in table 1.  Scenario I shows the numbers of migrants assumed for the eight countries and two 
regions in the medium variant of the United Nations projections.  For example, the total number of 
migrants for the United States for the fifty-year period is 38 million; and the average annual number is 
760,000.  Scenario II assumes zero migration for the entire period; the resulting populations and age 
structures are given in the text of this report. 

 

TABLE 1.  NET NUMBER OF MIGRANTS BY COUNTRY OR REGION AND SCENARIO, 2000-2050 
(;<045'*25) 

=($*'/-0" >" >>" >>>" >?" ?" ?>"

@04*+/A"0/"/$.-0*"
,$2-4)"
:'/-'*+"

,$2-4)""
:'/-'*+"B-+<""

C$/0")-./'+-0*

@0*5+'*+""
+0+'&"

%0%4&'+-0*"

@0*5+'*+""
'.$"./04%""

7DEFG"
#'+-0"7DEFGHFDI"
*0+"&$55"+<'*"JKL"

@0*5+'*+"/'+-0""
7DEFGHFD"A$'/5""

0/"0&2$/"

MK";0+'&"*4)N$/"
France 325 0 1 473 5 459 16 037 89 584
Germany 10 200 0 17 187 24 330 40 481 181 508
Italy 310 0 12 569 18 596 35 088 113 381
Japan 0 0 17 141 32 332 94 837 523 543
Republic of Korea -350 0 1 509 6 426 11 595 5 128 147
Russian Federation 5 448 0 24 896 35 756 26 604 253 379
United Kingdom 1 000 0 2 634 6 247 13 674 59 722
United States  38 000 0 6 384 17 967 44 892 592 572
Europe 18 779 0 95 869 161 346 235 044 1 356 932
European Union 13 489 0 47 456 79 375 153 646 673 999

OK"M:$/'.$"'**4'&"*4)N$/"
France 7 0 29 109 321 1 792
Germany 204 0 344 487 810 3 630
Italy 6 0 251 372 702 2 268
Japan 0 0 343 647 1 897 10 471
Republic of Korea -7 0 30 129 232 102 563
Russian Federation 109 0 498 715 532 5 068
United Kingdom 20 0 53 125 273 1 194
United States  760 0 128 359 898 11 851
Europe 376 0 1 917 3 227 4 701 27 139
European Union 270 0 949 1 588 3 073          13 480 

 
 



United Nations Population Division!"#$%&'($)$*+",-./'+-0* 3

 Except for the United States, the numbers of migrants needed to maintain the size of the total 
population (scenario III) are considerably larger than those assumed in the medium variant of the United 
Nations projections (scenario I).  In Italy, for example, the total number of migrants is 12.6 million (or 
251 thousand per year) in scenario III versus 0.3 million (or 6 thousand per year) in scenario I.  For the 
European Union, the respective numbers are 47 million versus 13 million (or 949 thousand per year 
versus 270 thousand per year).  
 
 In scenario IV, in order to keep constant the size of the working-age population (15 to 64 years), the 
numbers of migrants are even larger than those in scenario III.  In Germany, for instance, the total number 
of migrants is 24 million (or 487 thousand per year) in scenario IV versus 17 million (or 344 thousand per 
year) in scenario III. 
 
 Figure 1 provides a standardized comparison by presenting the migration flows expressed in per 
million inhabitants in 2000.  This comparison shows that relative to country size the number of migrants 
needed between 2000-2050 to maintain the size of the working-age population (scenario IV) is the highest 
for Italy, with 6,500 annual immigrants per million inhabitants, followed by Germany, with 6,000 annual 
immigrants per million inhabitants.  Among the countries and regions studied in this report, the United 
States would require the smallest number of immigrants, approximately 1,300 per million inhabitants, to 
prevent the decline of its working-age population. 
 
 In scenario V, to prevent the potential support ratio from reaching below 3.0, the dates when 
migrants would be needed would occur later than in scenario IV, but the numbers of migrants that would 
be needed are much larger than that in scenario IV.  In France, for instance, the total number of migrants 
is 16 million in scenario V versus 5 million in scenario IV, and in Japan it is 95 million versus 32 million. 

  
 The numbers in scenario VI, which keeps the potential support ratio constant, are extraordinarily 
large.  In Japan, for example, the total number of migrants in scenario VI is 524 million (or 10.5 million 
per year).  For the European Union, the total number of migrants in this scenario is 674 million (or 13 
million per year).  
  
 Readers should keep in mind that the results of scenario VI are for illustrative purposes only.  Given 
the assumption that the current age structure of the population would remain unchanged in the future, the 
resulting large number of migrants needed should be considered totally unrealistic. 
 
 
Major findings of this study include the following: 

1. During the first half of the twenty-first century, the populations of most developed countries are 
projected to become smaller and older as a result of below-replacement fertility and increased longevity. 

2. In the absence of migration, the declines in population size will be even greater than those projected, 
and population ageing will be more rapid.  

3. Although fertility may rebound in the coming decades, few believe that fertility in most developed 
countries will recover sufficiently to reach replacement level in the foreseeable future, thus making 
population decline inevitable in the absence of replacement migration. 

4. The projected population decline and population ageing will have profound and far-reaching 
consequences, forcing Governments to reassess many established economic, social and political policies 
and programmes, including those relating to international migration. 
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Figure 1.  Average annual net number of migrants between 2000 and 2050 to maintain size of 
working-age population, per million inhabitants in 2000 

 

5. For France, the United Kingdom, the United States and the European Union, the numbers of 
migrants needed to offset population decline are less than or comparable to recent past experience.  While 
this is also the case for Germany and the Russian Federation, the migration flows in the 1990s were 
relatively large due to reunification and dissolution, respectively. 

6. For Italy, Japan, the Republic of Korea and Europe, a level of immigration much higher than that 
experienced in the recent past would be needed to offset population decline. 

7. The numbers of migrants needed to offset declines in the working-age population are significantly 
larger than those needed to offset total population decline.  Whether those larger numbers of migrants are 
within the realm of options open to Governments depends to a great extent on the social, economic and 
political circumstances of the particular country or region.  

8. If retirement ages remain essentially where they are today, increasing the size of the working-age 
population through international migration is the only option in the short to medium term to reduce 
declines in the potential support ratio. 

9. The levels of migration needed to offset population ageing (i.e., maintain potential support ratios) are 
extremely high, and in all cases entail vastly more immigration than has occurred in the past. 

10. Maintaining potential support ratios at current levels through replacement migration alone seems out 
of reach, because of the extraordinarily large numbers of migrants that would be required. 

11. Possible future increases in economic activity rates for people aged less than 65 years cannot, on 
their own, be a solution to the decline in the active support ratios caused by population ageing. 
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12. In most cases, the potential support ratios could be maintained at current levels by increasing the 
upper limit of the working-age population to roughly 75 years of age. 

13. The new challenges being brought about by declining and ageing populations will require objective, 
thorough and comprehensive reassessments of many established economic, social and political policies 
and programmes.   Such reassessments will need to incorporate a long-term perspective.  Critical issues to 
be addressed in those reassessments include (a) appropriate ages for retirement; (b) levels, types and 
nature of retirement and health-care benefits for the elderly; (c) labour-force participation; (d) assessed 
amounts of contributions from workers and employers to support retirement and health-care benefits for 
the increasing elderly population; and (e) policies and programmes relating to international migration, in 
particular replacement migration, and the integration of large numbers of recent migrants and their 
descendants. 
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I.  OVERVIEW OF THE ISSUES 
 
 
 As part of its regular work programme, the United Nations Population Division continuously 
monitors fertility, mortality and migration trends for all countries of the world, as a basis for producing 
the official United Nations population estimates and projections.  Among the demographic trends 
revealed by those figures, two are particularly salient: population decline and population ageing. 

 
 Focusing on these two striking and critical trends, the present study addresses the question of 
whether replacement migration is a solution to population decline and population ageing.  Replacement 
migration refers to the international migration that would be needed to offset declines in the size of 
population and declines in the population of working age, as well as to offset the overall ageing of a 
population. 

 
 Eight countries and two regions that are treated as individual countries have been selected for this 
study.  All of them are relatively large countries that have below-replacement fertility.  The countries and 
regions are France, Germany, Italy, Japan, Republic of Korea, Russian Federation, the United Kingdom 
of Great Britain and Northern Ireland, the United States of America, Europe and the European Union.  
Through the technique of population projection, calculations are made of the amount of replacement 
migration that would be necessary for each of the eight countries and two regions to offset the expected 
declines in the size of the total population and working-age population, as well as to offset the overall 
ageing of the population. 

 
 The process of population ageing, which is the transformation of the age structure to relatively 
greater proportions in the older age groups, is being brought about by declining fertility and increased 
longevity.  Since fertility and mortality levels have to some extent declined in most populations, 
population ageing is a nearly universal process.  Where fertility has dropped to particularly low levels, 
such as in Europe and Japan, the ageing of populations is reaching unprecedented proportions. 

 
 In a smaller, yet significant number of countries, fertility has dropped so much that deaths exceed 
births, resulting in declining populations. Table 2 shows the list of countries that are projected to have 
smaller populations in 2050 compared to 2000 and the extent to which they will be experiencing 
population decline and ageing. In most cases, populations that are simultaneously ageing and declining 
will experience severe reductions in the ratio of persons of working age (15 to 64 years) to older persons 
(65 years or older).  
 
 These observations evoke an important set of issues and related questions.  The first concerns the 
robustness of the projection figures.  The second issue relates to the social and economic consequences of 
such unprecedented demographic trends and population changes.  The third centres on the extent to which 
replacement migration is a solution to these expected trends and changes.  Finally, the fourth issue relates 
to the policy and programmatic implications of the results from this study. 
 
 With regard to the figures themselves, it should be noted that most of the countries where population 
is projected to decline have well-developed statistical systems and considerable amounts of data and 
analytical insight on their demographic situation and trends. Having such a sound basis is of great help in 
suggesting what the most likely course of events in the future would be and how various alternative 
scenarios would diverge from or fall in line with present population trends. 

 
 From the demographic point of view, there is little doubt that the most likely course of events for 
those countries will result in smaller and older populations. To the extent that persons of working age (15 
to 64 years) can be seen as supporting the older population (65 years or older), the ratio between the two 
(i.e., the “potential support ratio” or PSR) will decline dramatically. However, it is useful to ask a number 
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of “what if” questions.  What would happen, for example, if fertility, mortality and migration changed 
course?  More specifically, how much would they have to change course in order to reverse the most 
likely demographic outcomes? 

 
 Fertility is presently at record low levels in many countries where total fertility rates (TFR) as low as 
1.2 children per woman have been recorded in recent years—well below the level of 2.1 children per 
woman that would ensure the replacement of the parents’ generation. Although fertility may rebound in 
the coming decades, few believe that fertility in most countries will recover sufficiently to reach 
replacement level in the foreseeable future. 
  

 
TABLE  2. COUNTRIES WHOSE POPULATION IS EXPECTED TO DECLINE BETWEEN 2000 AND 2050:  CHANGES IN THE 

TOTAL POPULATION AND IN THE PROPORTION AGED 65 YEARS OR OLDER 
 

Population  
(thousands) 

Population  
Change 

Per cent 65 years  
or older 

Country or area a 2000 2050 (thousands) (per cent) 2000 2050 

Change in 
proportion  

65 years or older
(per cent) 

Austria 8 211 7 094 -1 117 -14 15 30 106
Belarus 10 236 8 330 -1 907 -19 14 25 86
Belgium 10 161 8 918 -1 243 -12 17 28 65
Bosnia and Herzegovina 3 972 3 767 -205 -5 10 27 171
Bulgaria 8 225 5 673 -2 552 -31 16 30 88
China, Hong Kong SAR b 6 927 6 664 -263 -4 11 33 217
Croatia 4 473 3 673 -800 -18 15 26 77
Cuba 11 201 11 095 -105 -1 10 27 176
Czech Republic 10 244 7 829 -2 415 -24 14 33 144
Denmark 5 293 4 793 -500 -9 15 24 59
Estonia 1 396  927 -469 -34 14 29 107
Finland 5 176 4 898 -278 -5 15 26 72
Germany 82 220 73 303 -8 917 -11 16 28 73
Greece 10 645 8 233 -2 412 -23 18 34 92
Hungary 10 036 7 488 -2 548 -25 15 28 92
Italy 57 298 41 197 -16 101 -28 18 35 92
Japan 126 714 104 921 -21 793 -17 17 32 86
Latvia 2 357 1 628 -728 -31 14 27 86
Lithuania 3 670 2 967 -704 -19 13 27 102
Luxembourg  431  430 -1 0 14 27 84
Netherlands 15 786 14 156 -1 629 -10 14 28 104
Poland 38 765 36 256 -2 509 -6 12 26 118
Portugal 9 875 8 137 -1 738 -18 16 31 99
Romania 22 327 16 419 -5 908 -26 13 31 131
Russian Federation 146 934 121 256 -25 678 -17 13 25 100
Slovakia 5 387 4 836 -551 -10 11 27 139
Slovenia 1 986 1 487 -499 -25 14 32 131
Spain 39 630 30 226 -9 404 -24 17 37 117
Sweden 8 910 8 661 -249 -3 17 27 53
Switzerland 7 386 6 745 -641 -9 15 30 104
Ukraine 50 456 39 302 -11 154 -22 14 27 91
United Kingdom 58 830 56 667 -2 163 -4 16 25 56
Yugoslavia 10 640 10 548 -92 -1 13 23 73

    

Source:  United Nations Population Division, World Population Prospects:  The 1998 Revision. 
 

NOTES: 
   a Countries or areas with 150,000 persons or more in 1995. 
   b As of 1 July 1997, Hong Kong became a Special Administrative Region (SAR) of China. 
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 Table 3 below shows the range of values that the potential support ratio might reach in 2050 for the 
eight selected countries and two selected regions, according to the three variants (low, medium and high) 
of the standard population projections prepared by the United Nations Population Division. These 
variants correspond essentially to alternative assumptions about the course of fertility. For ease of 
comparison, the values of the PSR in 1995 are also shown. In France, for instance, the most likely course 
of events (medium variant) leads to a decline of the PSR from 4.36 to 2.26: in other words, a halving of 
the number of working-age persons per older person.  In case fertility rises to what appears at this point to 
be the highest plausible level in the context of France (a TFR of 2.36 children per woman in 2040-2050), 
the PSR would somewhat improve in relation to the medium variant, but it would still be nearly halved. 
If, on the other hand, fertility stabilizes at a TFR of 1.58 after 2005—which at this point appears to be the 
lowest plausible level—the PSR would decline even more drastically, to less than two persons in the 
working-age group per older person.  
 
 Thus, while the range of outcomes of alternative fertility levels in terms of the PSR by 2050 would 
be significant (1.95 against 2.52) the difference is relatively small in relation to the level from which the 
PSR will be dropping (4.36). Moreover, the impact of alternative fertility levels would not be felt until the 
later part of the period. While in the long run fertility levels will be the determinant factor in shaping the 
age structure of the population, plausible ranges of increases in fertility rates in the next decades would 
contribute at best marginally to slowing the process of population aging by 2050. In the short to medium 
term—say over the next 20 years or so—measures to shore up fertility levels would not have any impact 
on the PSR. 
 
 With regard to mortality, its reduction will continue to be an overriding policy goal, so action in this 
area would by design further the population ageing process. Longevity is in any case projected to 
increase, even in the absence of possible new medical breakthroughs.  
 
 Therefore, among the demographic variables, only international migration could be instrumental in 
addressing population decline and population ageing in the short to medium term. As noted above, the 
most likely changes in fertility and mortality rates for Europe and Japan are unlikely to counter population 
decline and population ageing over the next half century.  
 
 

TABLE  3.  VALUES OF THE POTENTIAL SUPPORT RATIO (PSR) BY PROJECTION VARIANT 
 

PSR in 2050 by projection variant 
Country or region PSR in 1995 Low Medium High 
     
France 4.36 1.95 2.26 2.52 
Germany 4.41 1.81 2.05 2.35 
Italy 4.08 1.35 1.52 1.75 
Japan 4.77 1.47 1.71 1.91 
Republic of Korea 12.62 2.04 2.40 2.70 
Russian Federation 5.62 2.05 2.43 3.04 
United Kingdom 4.09 2.02 2.37 2.75 
United States 5.21 2.43 2.82 3.26 
Europe 4.81 1.84 2.10 2.51 
European Union 4.31 1.72 1.96 2.26 

  Source:  United Nations Population Division, World Population Prospects:  The 1998 Revision. 
 

 
 The prospects of population decline and population ageing during the coming decades, and particularly 
the rapid and extensive reduction of the potential support ratio in many countries, raise a number of crucial 
issues in the areas of employment, economic growth, health care services, pensions and social support services.  
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Moreover, while most developed countries will experience population decline, a few will not. Differentials in 
population growth, as illustrated in figure 2, will in some cases result in dramatic repositioning of countries 
and regions according to their relative population size. While these issues fall outside the scope of the present 
study, it is clear, however, that current demographic realities and expected future population changes, and their 
likely far-reaching consequences will force reassessments of many established economic, social and political 
policies and programmes, including those relating to international migration. 

 
 Following the publication of the draft of this study, the Population Division of the United Nations 
organized an Expert Group Meeting on “Policy Responses to Population Ageing and Population Decline” from 
16 to18 October 2000, at United Nations Headquarters in New York.  The Meeting focused on the eight 
countries considered in this report and brought together national experts from these countries and regions, as 
well as representatives from selected regional and international organisations.  Replacement migration was one 
among a number of possible policy responses that were considered. 

 
 

Figure 2.  Per cent change in total population for selected countries and regions, 2000-2050 
 

 
Source:  United Nations Population Division, World Population Prospects:  The 1998 Revision. 
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III.  THE APPROACH:  METHODOLOGY AND ASSUMPTIONS 

 
A.! THE SIX SCENARIOS 

 
 

 As part of its regular work programme, the Population Division prepares population estimates and 
projections biennially for all countries of the world, with estimates for the period from 1950 to 1995, and 
with four projection variants for the period 1995 to 2050. The last such revision can be found in World 
Population Prospects: The 1998 Revision (United Nations, 1999a, 1999b and 1999c). 
 
 The four projection variants in the 1998 Revision (high, medium, low and constant) are prepared for 
countries and areas using the cohort-component method.  The different variants are based on different 
assumptions about the future course of fertility.  All variants incorporate the same assumptions about the 
future course of mortality, and for most countries the assumptions about future international migration 
trends are also the same for all four variants. 
 
 The high, medium and low variants constitute the core of the official estimates and projections of the 
United Nations.  They are meant to create a range that encompasses the likely future path of population 
growth for each country and area of the world.  The high and low variants provide upper and lower 
bounds for that growth.  The medium variant is a useful central reference for trends over the longer-term 
future.  The constant variant projects the population of each country by maintaining fertility constant at 
the level estimated for 1990-1995.  The results of this variant are meant to be used for illustrative 
purposes and are not considered to represent a likely future path for any country or area. 
 
 Building upon the medium variant of the 1998 Revision, the present replacement migration study 
considers six different scenarios with regard to the migration streams needed to achieve particular 
population objectives or outcomes.  The six scenarios are described below: 
 
 
Scenario I. This scenario is based on the medium variant of the 1998 Revision. 
 
Scenario II. This scenario is based on the medium variant of the 1998 Revision, amended by assuming 

zero migration after 1995. 
 
Scenario III. This scenario computes and assumes the migration required to maintain the size of the 

total population at the highest level it would reach in the absence of migration after 1995. 
 
Scenario IV. This scenario computes and assumes the migration required to maintain the size of the 

working-age population (15 to 64 years) at the highest level it would reach in the absence 
of migration after 1995. 

 
Scenario V. This scenario computes and assumes the migration required to prevent the ratio of the 

size of the population aged 15-64 to the size of the population aged 65 or over, called the 
potential support ratio (PSR), from declining below the value of 3.0. 

 
Scenario VI. This scenario computes and assumes the migration required to maintain the potential 

support ratio (PSR) at the highest level it would reach in the absence of migration after 
1995. 
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        The study examines the situation for eight countries: France, Germany, Italy, Japan, Republic of 
Korea, the Russian Federation, the United Kingdom and the United States.  In addition, from 1995 on 
computations are also made for Europe and for the European Union, treating each as if it was a single 
country.  The time period covered is roughly a half a century, from 1995 to 2050. 

 
 All the data pertaining to the eight countries and two regions mentioned above for the period 1950 to 
1995 come from the estimates in the 1998 Revision. For the period 1995 to 2050, projections are carried 
out using the cohort-component method, taking as a base the 1995 population by sex and five-year age 
groups and applying the age-specific fertility and mortality rates assumed in the medium variant of the 
1998 Revision. 

 
 More specifically, the number of survivors in each age and sex category at the end of each five-year 
period is calculated by applying to the base-year population age- and sex-specific survival rates that are 
derived from an observed or estimated national life-table, using the United Nations model for future 
mortality improvement.  The number of births expected to take place during each five-year period is 
derived by applying the estimated age-specific fertility rate, which is obtained from the national fertility 
pattern and assumed future fertility trend, to the average number of women in the age group. The births 
are distributed by sex on the basis of the estimated sex ratio at birth.  The assumed net number of 
international migrants, classified by age and sex, is incorporated into the calculations. 

 
 The detailed past results and future assumptions of the 1998 Revision for each of the countries and 
regions examined in this study are presented in the annex tables.  A detailed description of the 
methodology used for the estimates and projections may be found in World Population Prospects: The 
1998 Revision, volume III (United Nations, 1999c). 

 
 The future population trends according to the medium variant are mainly determined by the assumed 
future course of fertility.  For each of the countries and regions considered in this study, the total fertility 
rate is below the replacement level of 2.1 children per woman.  For those countries whose latest estimated 
total fertility rate was between 1.5 and 2.1 children per woman (France, Republic of Korea, the United 
Kingdom and the United States), it is assumed that the fertility rate will move towards a target level of 1.9 
children per woman and will remain constant to the end of the projection period, 2050.   For those 
countries and regions whose latest estimated total fertility rate was less than 1.5 children per woman 
(Germany, Italy, Japan, the Russian Federation, Europe and the European Union), the fertility rate is 
expected to rise to a target level of 1.7 children per woman and remain constant thereafter.  It should also 
be noted that the target total fertility rate was modified when information was available on the completed 
fertility of the cohort of women born in 1962.  In those cases (France, Germany, Italy, Japan, Europe and 
the European Union), the target level was set as the average of either 1.9 or 1.7 and the estimated 
completed fertility of the 1962 cohort.  In general, recorded post-1995 trends in fertility were assumed to 
continue until the year 2000, and then stabilize at the 2000 level until 2005.  After 2005, fertility was 
assumed to move towards the target level at a pace of 0.07 children per woman per quinquennium. 

 
 Scenario I, which is the medium variant of the 1998 Revision, already has migration assumptions for 
the period 1995-2050.  In each of the other five scenarios the net total number of migrants during each 
five-year period is computed so that the projected results meet the particular requirements of the scenario. 

 
 Scenario II assumes that the total net number of migrants is zero for each five-year period.  Scenario 
III involves computing the total net number of migrants for each five-year period needed to maintain the 
size of the total at the highest level it would reach in the absence of migration after 1995.  Scenario IV 
determines the total net number of migrants for each five-year period required to maintain the size of the 
working age population (15-64 years) at the highest level it would reach in the absence of migration after 
1995.  Scenario V computes the total net number of migrants required to prevent the ratio of the 
population aged 15-64 to the population aged 65 or over from declining below 3.0. Finally, scenario VI 
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computes the total net number of migrants required to maintain the potential support ratio at the highest 
level it would reach in the absence of migration after 1995.   

 
 Another critical assumption concerns the age and sex distribution of the total net number of 
migrants.   The age and sex structure of the migrants is assumed to be the same for all countries.  This 
assumption, while unlikely, permits comparisons among the countries and regions.  It is assumed that the 
structure of the migration streams is the average age and sex structure of migrants into Australia, Canada 
and the United States.  These three countries were selected because they are the three major traditional 
countries of immigration. 

 
 The age structures of the three countries and their average, or model pattern for this study, are shown 
for males and females in figures 3 and 4 respectively.   The per cent distribution by age and sex of the 
immigrants in the model pattern, which is used in the scenarios, is shown in table 4 and illustrated as an 
age-sex pyramid in figure 5.   

 
 The projection methodology also assumes that, after the immigrants arrive in a country, they 
experience the average fertility and mortality conditions of that country. While this is typically not the 
case, especially when immigrants come from a country that differs greatly demographically from the 
receiving country, this assumption permits computations to be more straightforward and also facilitates 
comparisons between countries and regions. 
 

 
 

Figure 3.  Per cent distribution of male immigrants by age in Australia, Canada, 
United States of America and model pattern 
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Figure 4.  Per cent distribution of female immigrants by age in Australia, Canada, 
United States of America and model pattern 

   
NOTE:  The model pattern is the average of the three countries. 

 
 
 
 

TABLE 4.  PER CENT DISTRIBUTION OF NET NUMBER OF MIGRANTS  
BY AGE AND SEX, MODEL PATTERN 

Age groups Males Females Both sexes 

    
  0-4 4.33 4.29 8.63 
  5-9 4.69 4.58 9.26 
  10-14 4.24 4.06 8.30 
  15-19 3.94 4.37 8.31 
  20-24 5.13 7.12 12.25 
  25-29 7.79 8.86 16.65 
  30-34 6.01 6.05 12.06 
  35-39 3.95 3.73 7.68 
  40-44 2.27 2.24 4.51 
  45-49 1.28 1.47 2.76 
  50-54 0.91 1.48 2.40 
  55-59 0.88 1.37 2.25 
  60-64 0.83 1.22 2.05 
  65-69 0.60 0.95 1.55 
  70-74 0.30 0.47 0.77 
  75-79 0.21 0.34 0.56 
  80+ 0.01 0.01 0.02 
  Total 47.40 52.60 100.00 
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Figure 5.  Age-sex pyramid of immigrants, model pattern 

 
 
 

B.  THE IMPACT OF ECONOMIC ACTIVITY RATES ON SUPPORT RATIOS 
 
 In recent discussions about the impact of population ageing on the economically active, it has been 
mentioned that increasing economic activity rates could to a large extent counterbalance the effects of the 
transformation of the age structure. A special simulation was carried out to analyse the possible impact of 
changing economic activity rates on support ratios. 
 
 The potential support ratio (PSR) measures the potential numbers of active persons per each retired 
person, assuming that everybody aged 15-64 is economically active and that everybody aged 65 or over is 
no longer active.  The ratio provides an indication, across country and time, everything else being 
assumed equal, of the impact of an age structure on old-age dependency. 
 
 Economic activity rates, however, are not uniform and vary by age and across countries. The active 
support ratio (ASR) measures the number of active persons aged 15 or over for each non-active person 
aged 65 or over, taking into account observed age-specific activity rates. In contrast to the PSR, the ASR 
more closely reflects in relative terms the number of active persons per each inactive elderly person. 
 
 In order to measure the maximum theoretical gain that could be obtained by increasing activity rates 
between age 25 and 64, the ASR resulting from the assumption that the entire population aged 25 to 64 is 
active economically has been computed and is named ASR1.  ASR1 therefore represents 100 per cent 
economic activity rates for men and women in the age groups 25 to 64. The starting points were the age-
specific activity rates reported for the year 1998 in the eight countries of this study. 
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IV.  RESULTS 
 

A.  OVERVIEW 
 
Past trends  

 At the middle of the twentieth century, the average fertility level stood at 2.6 children per woman in 
Europe and 2.4 children for the countries of the European Union (see table 5). For the countries in this 
study the range was from 2.2 children per woman in Germany and the United Kingdom to 2.7 children in 
France and in Japan. Fertility was markedly higher in the United States of America, 3.4 children, and 
even higher in the Republic of Korea, 5.4 children per woman. By 1965-1970, fertility had increased a 
little on average for the countries of the European Union, to 2.5 children per woman, but had fallen below 
replacement level in Japan and the Russian Federation at 2.0 children.  Fertility had also decreased to 2.5 
children in the United States and more slowly in the Republic of Korea, to 4.7 children. By 1995-2000, 
fertility was below replacement level in all countries and regions of the present study, with a relatively 
wide range of levels, from a high of 2.0 children in the United States to 1.2 children in Italy. The average 
for Europe and for the European Union was 1.4 children per woman. 

 As a consequence of this low, and decreasing, fertility history, coupled with a continuous decline in 
mortality, all populations aged rapidly.  In 1950, the potential support ratio, which is defined as the ratio 
of the population aged 15-64 years to the population aged 65 years or older, ranged between 6 and 8 for 
the United States, the European Union countries, and Europe, and was 10 in the Russian Federation, 12 in 
Japan and 18 in the Republic of Korea. By 2000, the PSR had decreased by about 40 per cent, to 4 in the 
countries of the European Union and in Japan, 5 in the United States, the Russian Federation and Europe, 
and 11 in the Republic of Korea. 

Scenario I 

 According to scenario I, the medium variant of the 1998 Revision, the eight countries and two 
regions considered in this study would have below-replacement fertility levels until 2050 (see table 5). As 
a result, in all of these countries, with the exception of the United States, the total population would start 
declining before 2050. The population of Europe, for example, would be 101 million less (14 per cent) in 
2050 than in 2000. The population of the European Union would be 44 million less in 2050 than in 2000, 
a 12 per cent reduction. Italy would see the largest relative loss, 28 per cent, followed by Japan at 17 per 
cent. The population of the United States would keep increasing significantly because its fertility does not 
fall far below replacement and substantial immigration is assumed to continue into the future. (The results 
of the 1998 Revision are shown in the annex tables.) 

 All populations would continue to age rapidly. The PSR of the European Union and that of Europe 
would decrease by more than half between 2000 and 2050, from 4.1 to 2.0 and from 4.6 to 2.1, 
respectively. The largest decline, however, would be in the Republic of Korea, where the PSR would fall 
from 10.7 persons in the age group 15-64 years per one person aged 65 or older, to 2.4. 

Scenario II  

 Scenario II is the medium variant of the 1998 Revision with no migration assumed after 1995. It 
serves mostly as a backdrop, in order to measure by comparison the effects of the migrations assumed in 
the other scenarios. The European Union would lose 62 million people (17 per cent) between 2000 and 
2050, and Europe would lose 123 million people (17 per cent) (see table 6). Since the migration streams 
assumed in scenario I are not very large, the results of scenario II are not substantially different from 
those of scenario I. The exception is the United States, where large flows of migration were assumed in 
scenario I. In scenario II the population of the United States would also start decreasing before 2050, and 
the increase between 2000 and 2050 would be 16 million (6 per cent), instead of 71 million as in scenario 
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I. In the group being studied, the only other countries where the population would be higher in 2050 than 
in 2000 are the Republic of Korea (10 per cent higher) and France (1 per cent higher).  

 In all countries and regions, the population aged 15-64 years would decline earlier and faster than the 
total population. For example, while the European Union would see its total population decline by 17 per 
cent between 2000 and 2050, the population aged 15-64 would decline by 30 per cent. 

 The proportion of the population aged 65 years or older would continue to increase rapidly, and in 
2050 would reach 30 per cent for the European Union and 28 per cent for Europe. The highest proportion 
aged 65 years or older in 2050 would be in Italy (35 per cent) and in Germany and Japan (32 per cent).  
The lowest would be in the United States (23 per cent), with the Republic of Korea, the Russian 
Federation and the United Kingdom at 25 per cent, and France at 26 per cent. The potential support ratio 
would decrease rapidly for all countries and regions, reaching 1.9 for the European Union and 2.0 for 
Europe in 2050 (see table 7). The lowest level for the PSR in 2050, 1.5, would be in Italy, and the highest, 
2.6, would be in the United States.  

Scenario III 

 In the absence of migration after 1995, populations in all countries in the study and in the two 
regions would start declining before 2050. Scenario III keeps the size of the total population at the 
maximum level it would reach in the absence of migration. The dates at which this maximum would be 
reached differ by country. The earliest is 1995 for Germany, Italy, the Russian Federation and Europe, 
followed by 2000 for the European Union. The latest are 2035 for the Republic of Korea and 2030 for the 
United States. The total number of migrants needed to keep the total population constant at its maximum 
size until 2050 would be 47 million for the European Union and 100 million for Europe (see table 8). It 
would be 28 million in the Russian Federation, 18 million in Germany and 17 million in Japan, but only 
1.5 million in France and in the Republic of Korea.  In 2050 the proportion of the total population which 
would be made up of post-1995 immigrants and their descendants would range from 2 per cent in the 
United States and 3 per cent in France and the Republic of Korea, to 28 per cent in Germany and 29 per 
cent in Italy. The potential support ratios in 2050 would be a little higher than in scenario II, and range 
from 2.0 in Italy to 2.1 in Japan, 2.6 in the United States and 2.9 in the Russian Federation (see table 9).  

Scenario IV 

 Scenario IV keeps the size of the population aged 15-64 years at the maximum level it would reach 
in the absence of migration. The dates at which this maximum would be reached differ by country. They 
range from 1995 for the European Union, Germany, Italy and Japan to 2000 for the Russian Federation 
and 2005 for Europe; 2010 for France and the United Kingdom; 2015 for the United States; and 2020 for 
the Republic of Korea. The total number of migrants needed to keep the population aged 15-64 constant 
until 2050 would be larger than in scenario III. The number that would be needed under scenario IV is 80 
million for the European Union and 161 million for Europe (see table 8). The numbers range from 5 
million in France and 6 million in the Republic of Korea and the United Kingdom to 25 million in 
Germany and 33 million in Japan. However, when the number of migrants is related to population size in 
the year 2000, it is Italy and Germany that would need the largest number of migrants over the period to 
2050, respectively 6,500 and 6,000 annually per million inhabitants (see table 10 and figure 6). Among 
the countries studied, the United States would need the smallest number, approximately 1,300 per million 
inhabitants. In 2050 the proportion of the total population that would be made up of post-1995 immigrants 
and their descendants would range from 8 per cent in the United States to 12 per cent in France, 36 per 
cent in Germany and 39 per cent in Italy (see table 11).  The potential support ratios would range from 2.2 
in Italy and in Japan, to 2.8 in the Republic of Korea and 3.1 in the Russian Federation.  
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Scenario V 

 Scenario V prevents the potential support ratio from declining below the value of 3.0 by assuming 
net immigration once the PSR reaches the value of 3.0.  The dates at which this occurs differ by country.  
The PSR reaches 3.0 in 2005 for Japan; in 2010 for Italy; in 2015 for Germany and the European Union; 
in 2020 for France and the United Kingdom; in 2025 for the United States and Europe; and in 2035 for 
the Russian Federation and the Republic of Korea.  The total number of migrants that would be needed 
under scenario V is 154 million for the European Union and 235 million for Europe (see table 8).  The 
numbers range from 12 million for the Republic of Korea, 14 million for the United Kingdom and 16 
million for France, to 40 million for Germany, 45 million for the United States and 95 million for Japan.  
In 2050, the proportion of the population that would be post-1995 immigrants or their descendants would 
range from 17 per cent in the United States to 20 per cent in the Russian Federation, 53 per cent in Italy 
and 54 per cent in Japan (see table 11). 
 
Scenario VI 
 
 Scenario VI keeps the potential support ratio at its 1995 level, which was 4.3 for the European 
Union, 4.8 for Europe, 4.1 in Italy and the United Kingdom, 5.6 in the Russian Federation and 12.6 in the 
Republic of Korea. The total number of migrants needed to keep the potential support ratio constant until 
2050 is extremely large in all countries (see table 8). It is 700 million for the European Union and nearly 
1.4 billion for Europe. It ranges from 60 million in the United Kingdom to 94 million in France, more 
than half a billion in Japan and the United States, and 5 billion in the Republic of Korea. In 2050, the 
proportion of the population that would be post-1995 migrants or their descendants would range from 59 
per cent in the United Kingdom to 99 per cent in the Republic of Korea. 

Discussion 

 In the absence of migration, all eight countries and the two regions with fertility below replacement 
will see their total population start declining before 2050, and their populations in the working-age group 
15-64 years will decline even faster. Their populations will also age very rapidly. However many, if not 
most of them, have had immigrants in the recent past and can be expected to have immigrants in the 
future as well. Table 12 shows the annual net numbers of migrants for the period 1990 to 1998.  

 During the period 1990 to 1994, for example, the European Union received an average of a little over 
a million net immigrants per year and, during 1995 to 1998, a little over 600,000 per year. These numbers 
are quite close to the numbers of migrants that the European Union would need to receive to prevent its 
total population from declining: 612,000 per year between 2000 and 2025 and 1.3 million per year 
between 2025 and 2050. However, the annual numbers of immigrants who would be needed to prevent 
the population of working-age from declining are about double the numbers received in the last decade.  

 While the situation varies from country to country, it is somewhat similar in many of the countries 
with past experience with immigration. In France, Germany and the United Kingdom, the number of 
immigrants needed to keep constant either the total population or the working-age population varies 
irregularly through time because of specific age structures. These numbers are comparable to, or at most 
double, the number of immigrants received during the past decade. In the United States, the annual 
number of immigrants needed for both purposes is smaller than past immigration. In addition, the 
proportion in 2050 of the post-1995 migrants and their descendants in the total population (see table 11), 
in scenarios III and IV, is less than or equal to the proportion of migrants in the total population in 1990 
in France (10.4 per cent) and in the United States (7.9 per cent). In Germany and in Italy, however, 
scenario III would result in about 30 per cent, and scenario IV about 40 per cent, of post-1995 migrants 
and their descendants in the 2050 population, which is much higher than at present (see table 13). 
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 In scenarios III and IV, in all countries and regions, the potential support ratio would be much lower 
in 2050 than its 1995 level, and in some cases the decline in the PSR is substantial. 

 In scenario V all countries reach but do not go below the same level of PSR, 3.0 persons of active 
age for each older person.  The number of migrants that would be needed is much larger than in the 
previous scenarios.  These numbers are clearly politically unacceptable in all countries in the present 
study, except for the United States, where they correspond to the present and projected level of 
immigration. 

 The annual number of immigrants needed to keep the potential support ratios constant at their 1995 
levels (scenario VI) is vastly larger, in every country, than any past experience (see figure 7). Scenario VI 
would furthermore result in having between 59 per cent and 99 per cent of the population of all countries 
in 2050 composed of post-1995 migrants and their descendants.  This scenario is clearly not realistic; 
therefore, immigration cannot prevent ageing of the population. 

 In the absence of migration (scenario II), the figures show that in 2050 the ratios between the 
population in working-age and the population past working-age would remain at their 1995 levels if by 
that date, the upper limits of the working-age span should be increased from 65 years to about 72 years in 
the United Kingdom, 73 years in the Russian Federation, 74 years in France and the United States, 77 
years in Germany, Italy and Japan, and 82 years in the Republic of Korea (see table 14). 

 
Impact of Economic Activity Rates on Support Ratios 
 
 Except for Japan, the active support ratios for 1998 are lower than the PSRs in all countries (see table 
16). For example, in France the PSR is 4.2 and the ASR is 2.9. This is the case because activity rates are 
lower than 100 per cent before age 65 and are very low after 65. The reductions from the PSR to the ASR 
range from 8 per cent in the Republic of Korea and 10 per cent in the United States, to 32 per cent in the 
Russian Federation and 39 per cent in Italy (see table 17). The resulting ASRs range from 2.7 in Italy, to 
2.9 in France, 3.0 in Germany, 4.4 in Japan, 4.9 in the United States and 9.3 in the Republic of Korea (see 
table 16).  In Japan, in contrast, economic activity rates are very high before age 65 and remain relatively 
high after 65: as a consequence, the ASR is 3 per cent higher than the PSR.   
 
 As noted, when economic activity rates between ages 25 and 64 are assumed to be 100 per cent, 
maximum possible gains in active support ratios are achieved. For 1998, ASR1 becomes higher than ASR 
by 22 per cent in Japan and by 50 per cent in Italy. The resulting ASR1s range from 3.7 in France, and 4.0 
in Italy and the United Kingdom to 5.3 in Japan and 5.8 in the United States (and 12.2 in the Republic of 
Korea). 
 
 The support ratios (PSRs and ASRs) for the year 2050 are computed for scenario II, which assumes 
there is no migration after 1995, utilizing the 1998 age-specific economic activity rates. The ageing of the 
population between 1998 and 2050 will result in large declines of both the PSRs and ASRs, with the 
proportional declines in both indicators being very similar. The declines in ASRs will range from 44 per 
cent in the United Kingdom to 48 per cent in France, 59 per cent in the Russian Federation and Germany, 
60 per cent in Japan and 81 per cent in the Republic of Korea.  The ASRs in the year 2050 will range 
from 0.9 in Italy and 1.2 in Germany, to 1.8 in Japan and the United Kingdom, and 2.3 in the United 
States. 
 
 The computation of ASR1s for the year 2050 indicates that increasing activity rates to 100 per cent 
by 2050 for all men and women in the ages 25 to 64 would offset a relatively small part of the decline in 
the ASR, representing 8 per cent of the decline in the Republic of Korea, 15 per cent in Japan and 21 per 
cent in the United States, upto a maximum of 35 per cent in France and in the United Kingdom. 
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 Thus, the conclusion from this brief analysis is relatively clear. Possible future increases in economic 
activity rates in the ages 25-64 cannot, on their own, be a solution to the decline in the active support 
ratios caused by ageing.  If one wishes to keep active support ratios at levels closer to what they are 
currently, without large numbers of immigrants, serious consideration would have to be given to 
increasing active participation in the labour force beyond the age of 65 years. 
 
 The European Union and the United States—the world’s two largest economic blocks, which are 
often in competition with each other—are projected to follow starkly contrasting demographic paths in 
the coming decades: while the population of the United States would increase by 82 million between 1995 
and 2050, that of the European Union would decline by 41 million (see table 15). As a result, the 
population of the United States, which in 1995 was 105 million smaller than that of the European Union, 
would be larger by 18 million in 2050.  The same trends would characterize their working-age 
populations: while the number of people aged 15-65 years would decline by 61 million in the European 
Union, in the United States this number would increase by 39 million. By 2050, the working-age 
population of the United States would outnumber that of the European Union by 26 million, while in 
1995 the working-age population of the European Union outnumbered that of the United States by 75 
million. Therefore, although the elderly population would increase more and at a faster rate in the United 
States than in the European Union, the potential support ratio would continue to be less favourable in the 
European Union compared to the United States.  In 2050 the PSR would stand at 2.0 persons of working-
age per elderly person in the European Union, in contrast with a PSR of 2.8 in the United States.  

 

 
TABLE 5.   TOTAL FERTILITY RATES, 1950 TO 2050, BY COUNTRY OR REGION 

(Number of children per woman) 
      

Period 
Country or region 1950-1955 1965-1970 1995-2000 2020-2025 2045-2050 
  
France 2.73 2.61 1.71 1.96 1.96 
Germany 2.16 2.32 1.30 1.58 1.64 
Italy 2.32 2.49 1.20 1.47 1.66 
Japan 2.75 2.00 1.43 1.73 1.75 
Republic of Korea 5.40 4.71 1.65 1.90 1.90 
Russian Federation 2.51 2.02 1.35 1.70 1.70 
United Kingdom 2.18 2.52 1.72 1.90 1.90 
United States  3.45 2.55 1.99 1.90 1.90 
Europe 2.56 2.35 1.42 1.67 1.78 
European Union 2.39 2.52 1.44 1.45 1.80 
      

Source: United Nations Population Division, World Population Prospects: The 1998 Revision. 
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TABLE  6.  TOTAL POPULATION (ZERO MIGRATION AFTER 1995), 1950 TO 2050, BY COUNTRY OR REGION 
(Thousands) 

     
Year 

Country or region      1950 1975 2000 2025 2050 
  
France 41 289 52 699 58 879 61 121 59 357 
Germany 68 376 78 679 80 985 72 643 58 812 
Italy 47 104 55 441 56 950 50 679 40 722 
Japan 83 625 111 524 126 714 121 150 104 921 
Republic of Korea 20 357 35 281 46 946 53 020 51 751 
Russian Federation 102 192 134 233 144 960 131 824 114 248 
United Kingdom 50 616 56 226 58 600 58 768 55 594 
United States  157 813 220 165 274 335 296 616 290 643 
Europe 547 318 676 390 723 482 684 055 600 464 
European Union 296 151 349 313 372 440 354 500 310 839 
      

 
 
 
 
 
 

TABLE  7.  POTENTIAL SUPPORT RATIO (ZERO MIGRATION AFTER 1995), 1950 TO 2050, BY COUNTRY OR REGION 
(Number of persons aged 15-64 per person aged 65 or older) 

     
Year 

Country or region 1950 1975 2000 2025 2050 
  
France 5.79 4.65 4.10 2.82 2.26 
Germany 6.90 4.29 4.11 2.45 1.75 
Italy 7.92 5.29 3.72 2.40 1.52 
Japan 12.06 8.60 3.99 2.24 1.71 
Republic of Korea 18.16 16.25 10.67 4.43 2.40 
Russian Federation 10.49 7.66 5.51 3.63 2.41 
United Kingdom 6.24 4.50 4.08 2.93 2.36 
United States  7.83 6.15 5.21 3.09 2.57 
Europe 7.99 5.67 4.65 3.03 2.04 
European Union 6.97 4.84 4.06 2.66 1.89 
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TABLE  8.  NET NUMBER OF MIGRANTS, 1995-2050, BY SCENARIO AND COUNTRY OR REGION 
(Thousands) 

Scenario I II III IV V VI * 

Country or region 
Medium 
Variant 

Medium  
variant with  

zero migration

Constant  
total 

population 

Constant  
age group  

15-64 
Ratio 15-64/65+ 
not less than 3.0 

Constant 
 ratio 15-64/65 
years or older 

 
A. Total number 

France 525 0 1 473 5 459 16 037 93 794 
Germany 11 400 0 17 838 25 209 40 481 188 497 
Italy 660 0 12 944 19 610 35 088 119 684 
Japan 0 0 17 141 33 487 94 837 553 495 
Republic of Korea -450 0 1 509 6 426 11 595 5 148 928 
Russian Federation 7 417 0 27 952 35 756 26 604 257 110 
United Kingdom 1 200 0 2 634 6 247 13 674 59 775 
United States  41 800 0 6 384 17 967 44 892 592 757 
Europe 23 530 0 100 137 161 346 235 044 1 386 151 
European Union 16 361 0 47 456 79 605 153 646 700 506 

B.  Average annual number 
France 10 0 27 99 292 1 705 
Germany 207 0 324 458 736 3 427 
Italy 12 0 235 357 638 2 176 
Japan 0 0 312 609 1 724 10 064 
Republic of Korea -8 0 27 117 211 93 617 
Russian Federation 135 0 508 650 484 4 675 
United Kingdom 22 0 48 114 249 1 087 
United States  760 0 116 327 816 10 777 
Europe 428 0 1 821 2 934 4 274 25 203 
European Union 297 0 863 1 447 2 794 12 736 
  

 
                          * Scenario VI is considered to be unrealistic. 

 

 

 
TABLE  9.  POTENTIAL SUPPORT RATIO IN 1995, AND IN 2050 BY SCENARIO AND COUNTRY OR REGION 

(Number of persons aged 15-64 per person aged 65 or older) 

2050  
 I II III IV V VI * 

Country or region 1995 
Medium 
variant 

Medium  
variant with  

zero migration 

Constant  
total 

population 

Constant  
age group  

15-64 
Ratio 15-64/65+ 
not less than 3.0  

Constant ratio 
15-64/65 years 

or older 
        
France 4.36 2.26 2.26 2.33 2.49 3.00 4.36 
Germany 4.41 2.05 1.75 2.26 2.44 3.13 4.41 
Italy 4.08 1.52 1.52 2.03 2.25 3.00 4.08 
Japan 4.77 1.71 1.71 2.07 2.19 3.00 4.77 
Republic of Korea 12.62 2.40 2.40 2.49 2.76 3.00 12.62 
Russian Federation 5.62 2.43 2.44 2.86 3.12 3.00 5.62 
United Kingdom 4.09 2.37 2.36 2.49 2.64 3.06 4.09 
United States 5.21 2.82 2.57 2.63 2.74 3.04 5.21 
Europe 4.81 2.11 2.04 2.38 2.62 3.00 4.81 
European Union 4.31 1.97 1.89 2.21 2.42 3.03 4.31 

 
                         * Scenario VI is considered to be unrealistic. 



28 United Nations Population Division, Replacement Migration 28

 
 
 

TABLE 10.  AVERAGE ANNUAL NET NUMBER OF MIGRANTS BETWEEN 2000 AND 2050, 
PER MILLION INHABITANTS IN 2000, BY SCENARIO AND COUNTRY OR REGION 

Scenario I II III IV V VI * 

Country or region 
Medium 
Variant 

Medium  
variant with  

zero migration 

Constant  
total 

population 

Constant  
age group  

15-64 
Ratio 15-64/65+ 
not less than 3.0  

Constant ratio 
15-64/65 years 

 or older 
   

France 110 0 500 1 854 5 423 30 430 
Germany 2 519 0 4 244 6 009 9 842 44 825 
Italy 109 0 4 414 6 531 12 248 39 818 
Japan 0 0 2 705 5 103 14 969 82 634 
Republic of  Korea 138 0 643 2 738 4 950 2 184 700 
Russian Federation 752 0 3 435 4 933 3 621 34 958 
United Kingdom 341 0 899 2 132 4 643 20 383 
United States 2 770 0 465 1 310 3 226 43 201 
Europe 519 0 2 650 4 460 6 450 37 511 
European Union 724 0 2 548 4 262 8 188 36 194 
  

 
                          * Scenario VI is considered to be unrealistic. 

 
 
 
 
 

TABLE 11.  PER CENT OF POST-1995 MIGRANTS AND THEIR DESCENDANTS IN  
TOTAL POPULATION IN 2050, BY SCENARIO AND COUNTRY OR REGION 

Scenario I II III IV V VI * 

Country or region 
Medium 
variant 

Medium  
variant with  

zero migration 

Constant  
total 

population 

Constant  
age group  

15-64 
Ratio 15-64/65+ 
not less than 3.0 

Constant ratio 
15-64/65 years 

or older 
       
France 0.9 0.0 2.9 11.6 27.4 68.3 
Germany 19.8 0.0 28.0 36.1 48.1 80.3 
Italy 1.2 0.0 29.0 38.7 53.4 79.0 
Japan 0.0 0.0 17.7 30.4 54.2 87.2 
Republic of Korea -0.9 0.0 3.2 13.9 21.3 99.2 
Russian Federation 5.8 0.0 22.9 27.6 20.2 71.9 
United Kingdom 1.9 0.0 5.5 13.6 25.3 59.2 
United States  16.8 0.0 2.5 7.9 17.4 72.7 
Europe 4.3 0.0 17.5 25.8 32.8 74.4 
European Union 6.2 0.0 16.5 25.7 40.2 74.7 

 
                          * Scenario VI is considered to be unrealistic. 
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TABLE  12.  NET ANNUAL MIGRATION FLOWS, 1990 TO 1998 
 

Country or region/Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 

          
France 80 000 90 000 90 000 70 000 50 000 40 000 35 000 40 000 40 000
Germany 656 166 602 563 776 397 462 284 315 568 398 263 281 493 93 433 50 821
Italy 24 212 4 163 181 913 181 070 153 364 95 499 149 745 126 554 113 804
Japan 2 000 38 000 34 000 -10 000 -82 000 -50 000 -13 000 14 000 38 000
Republic of Koreaa - - -10 000 - - - - -20 000 -
Russian Federation 164 000 51 600 176 100 430 100 810 000 502 200 343 600 352 600 285 200
United Kingdom 68 384 76 416 44 887 90 141 84 242 116 869 104 075 88 476 178 000
United States 1 536 483 1 827 167 973 977 904 292 804 416 720 461 915 900 798 378 660 477
Europea - - 1 047 000 - - - - 950 000 -
European Union 1 008 251 1 078 441 1 350 132 1 062 116 782 855 805 363 734 596 512 208 569 000
          

Sources: European Union, France, Germany, Italy and the United Kingdom: European Commission, Eurostat, Demographic Statistics: Data 
1960-99 (Luxembourg, 1999); Japan: Management and Coordination Agency, Statistics Bureau, Japan Statistical Yearbook 2000 (Tokyo, 1999); 
Russian Federation: State Committee of Russia for Statistics, Russian Statistical Yearbook 1999 (Moscow, 1999); United States: Immigration and 
Naturalization Service, 1997 Statistical Yearbook of the Immigration and Naturalization Service (Washington, D.C., Government Printing Office, 
1999); Legal Immigration, Fiscal Year 1998, Annual report No.2 (Washington, D.C., Department of Justice, 1999). 

a Europe and the Republic of Korea: Averages for 1990-1995 and 1995-2000 from World Population Prospects: The 1998 Revision, vol.1 
(United Nations publication, Sales No. E.99.XIII.9).  

NOTE: Data for the United States of America contains only immigration; data for all other countries is net migration 
 
 
 
 
 

TABLE 13.  MIGRANT STOCK (FOREIGN-BORN POPULATION), 1990 
 

   Country or region 
Number of migrants

(thousands) 
Per cent of  

total population 
 

France 5 897 10.4 
Germanya 5 037 6.4 
Italy 1 549 2.7 
Japana 868 0.7 
Russian Federationb .. .. 
Republic of South Korea 900 2.1 
United Kingdom 3 718 6.5 
United States 19 603 7.9 
Europec 24 703 5.2 
European Union 21 378 5.8 

   

Source:  Trends in total migration stock, Revision 4 (POP/IB/DB/96/1/Rev.4), 
database maintained by the Population Division, Department of Economic and Social 
Affairs of the United Nations Secretariat. 

a Data refer to foreign citizens. 
b Data are not readily available. 
c Data includes all European countries except those of the former Union of Soviet 

Socialist Republics and the former Yugoslavia.  
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TABLE 14.  UPPER LIMIT OF WORKING-AGE NEEDED TO OBTAIN IN 2050 THE 

POTENTIAL SUPPORT RATIO OBSERVED IN 1995, SCENARIOS II AND V,  
BY COUNTRY OR REGION 

 
Age 

Country or region Scenario II Scenario V 
 
France 

 
73.9 

 
69.0 

Germany 77.2 72.4 
Italy 77.3 74.7 
Japan 77.0 72.4 
Republic of Korea 82.2 67.6 
Russian Federation 72.7 66.8 
United Kingdom 72.3 68.2 
United States 74.3 66.9 
Europe 75.1 69.8 
European Union 75.7 71.3 

   
 

 
 

TABLE 15.  TOTAL POPULATION IN 1995 AND IN 2050, AND GROWTH RATES BY SCENARIO,  
BY COUNTRY OR REGION 

2050  
 I II III IV V VI * 

Country or region 1995 

 
Medium 
variant 

 
Medium  

variant with  
zero migration 

 
Constant  

total 
population 

 
Constant  
age group  

15-64 
Ratio 15-64/65+ 
not less than 3.0 

Constant ratio 
15-64/65 years 

 or older 
   
 A.  Total population (thousands) 

France 58 020  59 883 59 357 61 121 67 130 81 719 187 193 
Germany 81 661  73 303 58 812 81 661 92 022 113 181 299 272 
Italy 57 338  41 197 40 722 57 338 66 395 87 345 193 518 
Japan 125 472  104 921 104 921 127 457 150 697 229 021 817 965 
Republic of Korea 44 949  51 275 51 751 53 470 60 125 65 736 6 233 275 
Russian Federation 148 097  121 256 114 178 148 097 157 658 143 093 406 551 
United Kingdom 58 308  56 667 55 594 58 833 64 354 74 398 136 138 
United States 267 020  349 318 290 643 297 970 315 644 351 788 1 065 174 
Europe 727 912  627 691 600 464 727 912 809 399 894 776 2 346 459 
European Union 371 937  331 307 310 839 372 440 418 509 519 965 1 228 341 
   
 B.  Average annual growth rate 1995-2050 (per cent) 

France   0.06 0.04 0.09 0.27 0.62 2.13 
Germany   -0.20 -0.60 0.00 0.22 0.60 2.36 
Italy   -0.60 -0.62 0.00 0.27 0.77 2.21 
Japan   -0.33 -0.33 0.03 0.33 1.10 3.41 
Republic of Korea   0.24 0.26 0.32 0.53 0.69 8.97 
Russian Federation   -0.36 -0.47 0.00 0.11 -0.06 1.84 
United Kingdom   -0.05 -0.09 0.02 0.18 0.44 1.54 
United States   0.49 0.15 0.20 0.30 0.50 2.52 
Europe   -0.27 -0.35 0.00 0.19 0.38 2.13 
European Union   -0.21 -0.33 0.00 0.21 0.61 2.17 

 
                    * Scenario VI is considered to be unrealistic. 
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TABLE 16.  POTENTIAL SUPPORT RATIOS AND ACTIVE SUPPORT RATIOS, 1998 AND 2050 

Country Measure 1998 2050 
    
France PSR 4.19 2.26 
 ASR 2.88 1.50 
 ASR1 3.65 1.99 
    
Germany PSR 4.08 1.75 
 ASR 2.99 1.24 
 ASR1 3.89 1.67 
    
Italy PSR 4.42 1.52 
 ASR 2.68 0.90 
 ASR1 4.02 1.43 
    
Japan PSR 4.26 1.71 
 ASR 4.37 1.76 
 ASR1 5.34 2.14 
    
Republic of Korea PSR 10.03 2.40 
 ASR 9.25 1.74 
 ASR1 12.21 2.33 
    
Russian Federation PSR 5.57 2.41 
 ASR 3.79 1.56 
 ASR1 4.98 2.23 
    
United Kingdom PSR 4.07 2.36 
 ASR 3.24 1.82 
 ASR1 4.00 2.32 
    
United States PSR 5.37 2.57 
 ASR 4.85 2.27 
 ASR1 5.83 2.80 
    

 
 NOTES: 
  PSR = population (aged 15-64)/population (aged 65 or older) 
  ASR = active population (aged 15 or older)/non-active population (aged 65 or older) 
  ASR1 = active population (aged 15 or older)/non-active population (aged 65 or older), 
      assuming that everybody aged 25 to 64 is economically active. 
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TABLE 17.  CHANGES IN SUPPORT RATIOS 

(Percentage) 
 

 
 
 

 
 

Figure 6.  Average annual net number of migrants between 2000 and 2050 to maintain 
size of working-age population, per million inhabitants in 2000 
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Changes from PSR to 
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-31 -27 -39 3 -8 -32 -20 -10 

         
Changes from ASR to 
ASR1, 1998 
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Changes in ASR, 1998 to 
2050 
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Changes in 2050 from 
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percentage of the changes 
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Figure 7. Average annual net number of migrants between 2000 and 2050 by 
scenario for the European Union
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B.  COUNTRY RESULTS 
"

1."1/'*($"
!

(a)"2'3+"+/$*43""
 
 Between 1950 and 1965, the total fertility rate in France remained above 2.7 children per woman, but 
later dropped by 40 per cent, from 2.85 in 1960-1965 to 1.72 in 1990-1995.  During that period the life 
expectancy at birth, for both sexes combined, increased from 66.5 years in 1950-1955 to 77.1 years in 
1990-1995.  One of the consequences of these changes was that the proportion of the population aged 65 
or older increased from 11.4 per cent in 1950 to 15.0 per cent in 1995, while the proportion of the 
population aged 15-64 remained nearly constant at nearly 66 per cent.  France was the country with the 
oldest population at the beginning of the twentieth century.  In 1901 the potential support ratio was 7.8 
persons aged 15-64 for each person aged 65 or older. It declined further to 5.8 in 1950 and to 4.4 in 1995. 
 
(b)"5($*'/-0"6"
!
! Scenario I, the medium variant of the 1998 United Nations projections, assumes a total of 525,000 
net immigrants from 1995 to 2020 and none after 2020.  It projects that the total population of France 
would increase from 58.0 million in 1995 to 61.7 million in 2025, and decline to 59.9 million in 2050 (the 
results of the 1998 United Nations projections are shown in the annex tables).  At that date 525,000 
persons (0.9 per cent of the total population) would be post-1995 migrants or their descendants. The 
population aged 15-64 would increase from 38.0 million in 1995 to 39.9 million in 2010 and then 
decrease to 34.6 million in 2050.  The population aged 65 or older would keep increasing, from 8.7 
million in 1995 to 15.4 million in 2040, before declining slightly to 15.3 million in 2050.  As a result, the 
potential support ratio would decrease by nearly half, from 4.4 in 1995 to 2.3 in 2050.  
 
(c)"5($*'/-0"66"
!
 Scenario II, which is the medium variant with zero migration, uses the fertility and mortality 
assumptions of the medium variant of the 1998 United Nations projections, but without any migration to 
France after 1995.  The results are very similar to those of scenario I.  The total population of France 
would increase from 58.0 million in 1995 to 61.1 million in 2025 and then start decreasing, to 59.4 
million in 2050.  The population aged 15-64 would increase from 38.0 million in 1995 to 39.6 million in 
2010, and then decrease to 34.3 million in 2050. The population aged 65 or older would keep increasing, 
from 8.7 million in 1995 to 15.3 million in 2040, before declining slightly to 15.2 million in 2050.  As a 
result, the potential support ratio would decrease by nearly half, from 4.4 in 1995 to 2.3 in 2050.  
 
(d)"5($*'/-0"666"
!
 Scenario III keeps the size of the total population constant at its maximum of 61.1 million in 2025.  
In order to achieve this, it would be necessary to have 1.5 million immigrants between 2025 and 2050, an 
average of 60,000 per year.  By 2050, out of a total population of 61.1 million, 1.8 million, or 2.9 per 
cent, would be post-1995 immigrants or their descendants. 
 
(e)"5($*'/-0"67"
!
 Scenario IV keeps the size of the population aged 15-64 constant at its maximum of 39.6 million in 
2010. For this to happen, 5.5 million immigrants would be needed between 2010 and 2050, an average of 
136,000 per year. By 2050, out of a total population of 67.1 million, 7.8 million, or 11.6 per cent, would 
be post-1995 immigrants or their descendants. 
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(f)"5($*'/-0"7"
 
 Scenario V does not allow the potential support ratio to decrease below the value of 3.0.  In order to 
do this, no immigrants would be needed until 2020, and 16.0 million immigrants would be needed 
between 2020 and 2040, an average of  0.8 million per year during that period. By 2050, out of a total 
population of 81.7 million, 22.4 million, or 27 percent, would be post-1995 immigrants or their 
descendants. 
"
(g)"5($*'/-0"76"
 
 Scenario VI keeps the potential support ratio at its 1995 value of 4.4. In order to achieve this, 32.1 
million immigrants would be needed from 2000 to 2025, an average of 1.3 million per year, and 60.9 
million immigrants from 2025 to 2050, an average of 2.4 million per year.  By 2050, out of a total 
population of 187 million, 128 million, or 68.3 per cent, would be post-1995 immigrants or their 
descendants. 
 
(h) 844-+-0*'&"(0*3-4$/'+-0*3""
 

As a point of comparison, the official net immigration recorded in France was an average of 
76,000 per year for 1990-1994 and an average of 39,000 per year for 1995-1998.  Thus, the number of 
migrants needed to prevent a decline in the total size of the population (scenario III) would be comparable 
to the past experience of immigration to France.  Furthermore, the number of migrants that would be 
needed to keep constant the size of the population of labour-force age (scenario IV) is about double the 
level experienced in the early 1990s.  In addition, under scenario IV, in 2050 the proportion of post-1995 
immigrants and their descendants within the total population (11.6 per cent) would be comparable to the 
proportion of foreign-born that exists currently (10.4 per cent in 1990).  Figure 9 shows, for scenarios I, 
II, III and IV, the population of France in 2050, indicating the share that consists of post-1995 migrants 
and their descendants.   

 
However, the number of immigrants needed to keep the potential support ratio at its 1995 level 

would be vastly larger than any previously experienced migration flow, 20 to 40 times the annual 
numbers of the last 10 years. Furthermore, more than two thirds of the resulting population in 2050 would 
be composed of post-1995 immigrants and their descendants.  

 
In the absence of migration, the figures show that it would be necessary to raise the upper limit of 

the working-age to 69 years to obtain in 2050 a potential support ratio of 3.0 in 2050 and to about 74 
years in order to obtain in 2050 the same potential support ratio observed in France in 1995, which was 
4.4 persons of working-age per each older person past working-age.  Increasing the activity rates of the 
population, if it were possible, would only be a partial palliative to the decline in support ratio due to 
ageing. If the activity rates of all men and women aged 25 to 64 should increase to 100 per cent by 2050, 
this would make up for only 35 per cent of the loss in the active support ratio resulting from the ageing of 
the population.   
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TABLE  18.  POPULATION INDICATORS FOR FRANCE BY PERIOD FOR EACH SCENARIO 

 
5($*'/-0"

"
6" 66" 666" 67" 7" 76"9"
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0/"0&4$/"
8H"8;$/'.$"'**:'&"*:)K$/" 0L")-./'*+3"M+=0:3'*43N"

1995-2000 40 0 0 0 0 ODP"
2000-2025 13 0 0 114 157 @"POP"
2025-2050 0 0 59 105 485 P"GI@"
   "
2000-2050 7 0 29 109 321 @"QRP"
1995-2050 10 0 27 99 292 @"QIA"

"
SH"T0+'&"*:)K$/"0L")-./'*+3"M+=0:3'*43N"

1995-2000 200 0 0 0 0 D"P@I"
2000-2025 325 0 0 2 838 3 917 GP"IAD"
2025-2050 0 0 1 473 2 621 12 120 AQ"AGI"
   "
2000-2050 325 0 1 473 5 459 16 037 OR"AOD"
1995-2050 525 0 1 473 5 459 16 037 RG"QRD"

?H"T0+'&"%0%:&'+-0*"M+=0:3'*43N"

1950 41 829 - - - - B"
1975 52 699 - - - - B"
1995 58 020 - - - - B"
2000 59 080 58 879 58 879 58 879 58 879 CG"G@I"
2025 61 662 61 121 61 121 64 442 65 283 @IA"@OO"
2050 59 883 59 357 61 121 67 130 81 719 @OQ"@RG"

UH"8.$"./0:%"IB@D"M+=0:3'*43N"

1950 9 498 - - - - B"
1975 12 594 - - - - B"
1995 11 326 - - - - B"
2000 11 047 11 009 11 009 11 009 11 009 @P"@OP"
2025 10 588 10 495 10 495 11 399 11620 P@"QOO"
2050 10 012 9 924 10 393 11 572 14 850 GO"GRC"

VH"8.$"./0:%"@ABCD"M+=0:3'*43N"
1950 27 569 - - - - B"
1975 33 004 - - - - B"
1995 37 986 - - - - B"
2000 38 620 38 488 38 488 38 488 38 488 D@"ARG"
2025 37 686 37 355 37 355 39 625 40 247 CQ"ODQ"
2050 34 586 34 282 35 493 39 625 50 152 @P@"IDQ"

1H"8.$"./0:%"CAF"M+=0:3'*43N"
1950 4 762 - - - - B"
1975 7 101 - - - - B"
1995 8 708 - - - - B"
2000 9 413 9 381 9 381 9 381 9 381 R"AGA"
2025 13 388 13 271 13 271 13 417 13 416 @A"AAD"
2050 15 285 15 151 15 234 15 932 16 717 PQ"QAI"

WH"20+$*+-'&"3:%%0/+"/'+-0"@ABCDECAF"
1950 5.79 - - - - B"
1975 4.65 - - - - B"
1995 4.36 - - - - B"
2000 4.10 4.10 4.10 4.10 4.10 DHGC"
2025 2.81 2.81 2.81 2.95 3.00 DHGC"
2050 2.26 2.26 2.33 2.49 3.00 DHGC"
"""""""""9"5($*'/-0"76"-3"(0*3-4$/$4"+0"K$"4$)0./'%=-('&&J":*/$'&-3+-(H"
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2.  Germany 

 
(a) Past trends 
 
 While the total fertility rate increased steadily from 2.16 to 2.49 children per woman between 1950-
1955 and 1960-1965, Germany experienced a continuous decline afterwards, to 1.30 children per woman 
in 1990-1995. As in other countries in Western Europe, life expectancy increased during the entire period 
between 1950 and 1995.  It reached 76 years for both sexes during the interval of 1990-1995, up from 
67.5 years for 1950-1955. One of the results of increased life expectancy and low fertility rates is the 
process of population ageing. The proportion of the population aged 65 years or older increased from 9.7 
per cent in 1950 to 15.5 per cent in 1995. The potential support ratio declined from 6.9 persons aged 15-
64 years for one person aged 65 years or over in 1950 to 4.4 persons in 1995. 
 
(b) Scenario I 
 
 Scenario I, the medium variant of the United Nations 1998 Revision, assumes a net total of 11.4 
million migrants between 1995 and 2050. For the years 1995-2005 it estimates 240,000 migrants per year 
and for the period between 2005 and 2050 a net migration of 200,000 persons per annum. For the overall 
population of Germany the medium variant projects an increase from 81.7 million in 1995 to 82.4 million 
in 2005. Thereafter, the population would continuously decline to 73.3 million in 2050 (the results of the 
1998 United Nations projections are shown in the annex tables). The population aged 15-64 years would 
increase slightly from 55.8 million in 1995 to 56.0 million in 2000; between 2000 and 2050 it would 
decrease continuously to 42.7 million. The share of the elderly (65 years and above) would increase from 
12.6 million in 1995 (15.5 per cent) to 20.8 million in 2050 (28.4 per cent). Consequently, the potential 
support ratio would be halved, decreasing from 4.4 in 1995 to 2.1 in 2050.  
 
(c) Scenario II 
 
 Scenario II is based on the fertility and mortality assumptions of the medium variant of the 1998 
Revision of the United Nations, but without any migration to Germany after 1995. Compared to scenario 
I, the total population would decrease much faster, from 81.7 million in 1995 to 58.8 million in 2050, a 28 
per cent decrease for the total population. The population aged 15-64 years would decrease even faster: 
from 55.8 million to 32.7 million, a 41 per cent loss. In the absence of any migration, the population aged 
65 or older would increase to 18.7 million by the year 2050. As a result, the potential support ratio in 
scenario II would decrease from 4.4 in 1995 to 1.8 in 2050. 
 
(d) Scenario III 
 
 Scenario III assumes a constant total population between 1995 and 2050 (81.7 million). Keeping the 
population at such a level would require substantially higher immigration to Germany than anticipated by 
the United Nations 1998 Revision. Between 1995-2050, a total of 17.8 million net migrants would be 
needed, an average of 324,000 per year. Such a migration flow would result in a population 15-64 of 48.4 
million, and the group of 65 years or older would increase to 21.4 million in 2050. The potential support 
ratio would decline from 4.4 to 2.3 in 2050. In 2050, out of a population of 82 million people, 23 million 
(28 per cent) would be post-1995 migrants or their descendants. 
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(e) Scenario IV 
 
 Scenario IV keeps the size of the population aged 15-64 years constant at the 1995 level of 55.8 
million until the year 2050. This would require a total of 25.2 million migrants between 1995 and 2050, 
an average of 458,000 per year. The total population of Germany would increase to 92 million in 2050, of 
which 33 million (36 per cent) would be post-1995 migrants and their descendants. The potential support 
ratio would be 2.4 in 2050.  
 
(f) Scenario V 
 
 Scenario V does not allow the potential support ratio to decrease below the value of 3.0.  In order to 
achieve this, no immigrants would be needed until 2015, and 40.5 million immigrants would be needed 
between 2015 and 2035, an average of 2.0 million per year during that period. By 2050, out of a total 
population of 113.2 million, 54.4 million, or 48 percent, would be post-1995 immigrants or their 
descendants. 
 
(g) Scenario VI 
 
 Scenario VI keeps the potential support ratio constant at its 1995 level of 4.4 until 2050. The total of 
immigrants needed between 1995 and 2050 to keep this ratio constant would be 188.5 million, which is 
an average of 3.4 million migrants per year. In 2050 the total population would be 299 million, of which 
80 per cent would be post-1995 migrants and their descendants.  
 
(h) Additional considerations 
 
 Net migration in the years 1990-1992 was close to 680,000 individuals per annum. That number 
decreased between 1993-1998 to about 270,000 persons per year.  The net number of migrants needed to 
keep the total population constant (324,000 per year), or to keep the age group 15-64 year constant 
(458,000 per year), is within the range of the experience of the past decade. However, to maintain the 
current potential support ratio of 4.4 would require an influx of 3.4 million migrants per year. This 
number would be more than ten times the yearly amount of migrants entering Germany during 1993-
1998. 
 
 Figure 11 shows, for scenarios I, II, III and IV, the population of Germany in 2050, indicating the 
share that is made up of post-1995 migrants and their descendants.  By the end of 1997, foreigners 
accounted for almost 9 per cent of the total population in Germany. This should be compared to the 
proportion of post-1995 migrants and their descendants by the year 2050: 20 per cent in scenario I; 28 per 
cent in scenario III; 36 per cent in scenario IV; and 80 per cent in scenario VI. 
 
 In the absence of migration, the figures show that it would be necessary to raise the upper limit of the 
working-age to 72.4 years to obtain a potential support ratio of 3.0 in 2050, and to about 77 years in order 
to obtain in 2050 the same potential support ratio observed in Germany in 1995, which was 4.4 persons of 
working-age per each older person past working age.  Increasing the activity rates of the population, if it 
were possible, would only be a partial palliative to the decline in support ratio due do ageing. If the 
activity rates of all men and women aged 25 to 64 were to increase to 100 per cent by 2050, this would 
make up for only 24 per cent of the loss in the active support ratio resulting from the ageing of the 
population.   
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TABLE 19.  POPULATION INDICATORS FOR GERMANY BY PERIOD FOR EACH SCENARIO 

Scenario I II III IV V VI * 

Period 
Medium  
variant 

Medium  
variant with  

zero migration 

Constant  
total  

population 

Constant 
 age group  

15-64 
 Ratio 15-64/65 + 
not less than 3.0 

Constant ratio  
15-64/65 years 

or older 
A.  Average annual number of migrants (thousands) 

1995-2000 240 0 130 176 0 1 398 
2000-2025 208 0 279 473 631 2 273 
2025-2050 200 0 408 501 988 4 988 
       
2000-2050 204 0 344 487 810 3 630 
1995-2050 207 0 324 458 736 3 427 

B.  Total number of migrants (thousands) 

1995-2000 1 200 0 650 880 0 6 990 
2000-2025 5 200 0 6 978 11 816 15 781 56 816 
2025-2050 5 000 0 10 209 12 514 24 701 124 692 
       
2000-2050 10 200 0 17 187 24 330 40 481 181 508 
1995-2050 11 400 0 17 838 25 209 40 481 188 497 

C.  Total population (thousands) 

1950 68 376 - - - - - 
1975 78 679 - - - - - 
1995 81 661 - - - - - 
2000 82 220 80 985 81 661 81 898 80 985 88 241 
2025 80 238 72 643 81 661 87 451 89 661 148 307 
2050 73 303 58 812 81 661 92 022 113 181 299 272 

D.  Age group 0-14 (thousands) 
1950 15 854 -   - - - - 
1975 16 932 -   - - - - 
1995 13 264 -   - - - - 
2000 12 751 12 468 12 640 12 700 12 468 14 315 
2025 10 704 9 248 11 219 12 543 13 623 25 244 
2050 9 803 7 379 11 807 13 398 17 264 54 694 

E.  Age group 15-64 (thousands) 

1950 45 877 - - - - - 
1975 50 073 - - - - - 
1995 55 763 - - - - - 
2000 56 025 55 114 55 595 55 763 55 114 60 271 
2025 50 773 45 042 51 588 55 763 57 029 100 331 
2050 42 706 32 744 48 426 55 763 72 667 199 400 

F.  Age group 65+ (thousands) 

1950 6 645 - - - - - 
1975 11 674 - - - - - 
1995 12 634 - - - - - 
2000 13 444 13 403 13 427 13 435 13 403 13 656 
2025 18 762 18 354 18 854 19 144 19 010 22 732 
2050 20 794 18 689 21 428 22 861 23 250 45 178 

G.  Potential support ratio l5-64/65+ 

1950 6.90 - - - - - 
1975 4.29 - - - - - 
1995 4.41 - - - - - 
2000 4.17 4.11 4.14 4.15 4.11 4.41 
2025 2.71 2.45 2.74 2.91 3.00 4.41 
2050 2.05 1.75 2.26 2.44 3.13 4.41 

* Scenario VI is considered to be demographically unrealistic. 
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GERMANY 
 

Figure 10.  Age-sex structures by scenario for 2000, 2025 and 2050 
(Population in millions) 
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GERMANY 
 

Figure 10 (continued) 
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Figure 11.  Population of Germany in 2050, indicating those who are  
post-1995 migrants and their descendants, by scenario 
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3.  Italy 

 
(a) Past trends 
  
 The total fertility rate in Italy increased from 2.3 in 1950-1960 to 2.5 in 1960-1970 and has been 
declining ever since. It has been below replacement level since 1975, and in 1995-2000 it was estimated 
at 1.20 children per woman, one of the lowest in the world.  Since 1950, mortality has declined 
consistently, resulting in an increase in life expectancy for both sexes from 66.0 years in 1950-1955 to 
77.2 years in 1990-1995. Despite an estimated net annual immigration of 70,000 in 1995-2000, the 
population of Italy declined during 1995-2000. Among the consequences of these demographic changes 
was the more than doubling of the proportion of the population aged 65 or older, from 8.3 per cent of the 
population in 1950 to 16.8 per cent in 1995.   

 
 As a result of these changes, the potential support ratio for Italy declined from 7.9 persons aged 15-
64 for each person aged 65 or older in 1950 to 4.1 in 1995. 
 
(b) Scenario I 
 
  This scenario, which is the medium variant of the United Nations 1998 Revision, assumes that there 
will be 660,000 net immigrants between 1995 and 2020, after which there will be no more migration to 
Italy.  Under this scenario, the population of Italy would decline by 28 per cent, from 57.3 million in 1995 
to 41.2 million in 2050 (The results of the 1998 United Nations projections are shown in the annex 
tables).  The population aged 15-64 would decline by 44 per cent over the same period, while the 
population over 65 years old would increase by 49 per cent, from 9.6 million to 14.4 million.  Persons 
aged 65 or older would constitute more than one third of the population of Italy by 2050.  As a result, the 
potential support ratio would decrease by 63 per cent, from 4.1 in 1995 to 1.5 in 2050. 
 
(c) Scenario II 
 
   Scenario II, which is the medium variant with zero migration, assumes that fertility and mortality 
will change according to the medium variant projections of the United Nations 1998 Revision, but that 
there will be no migration into Italy will occur after 1995.  The results are very similar to those in 
Scenario I.  Italy’s population in 2050 would be 40.7 million, only 475,000 persons less than under 
Scenario I.  There would be 21.6 million and 14.2 million persons aged 15-64 and 65 or older, 
respectively, in 2050.  As in Scenario I, the potential support ratio would decrease by 63 per cent from 4.1 
in 1995 to 1.5 in 2050. 
 
(d) Scenario III 
 
 It is assumed, for Scenario III, that between 1995 and 2050 the total population of Italy will remain 
constant at its 1995 size of 57.3 million persons.  A total of 12.9 million net migrants between 1995 and 
2050 would be required to attain this goal. The annual net immigration would increase steadily from 
75,000 in 1995-2000 to 318,000 in 2045-2050.  Under this scenario, by 2050 a total of 16.6 million 
persons, or about 29 per cent of the population, would be post-1995 immigrants or their descendants. 
 
(e) Scenario IV 
 
 This scenario assumes that Italy’s population aged 15-64 would remain constant at its 1995 level of 
39.2 million, stopping the decline in the size of this age group.  To achieve this objective, 19.6 million 
immigrants would be needed between 1995 and 2050.  The average annual number of migrants would 
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vary, reaching a peak of 613,000 persons per year between 2025 and 2030 and then declining to 173,000 
per year in 2045-2050.  Under this scenario, the population of Italy would grow by 16 per cent from 57.3 
million in 1995 to 66.4 million in 2050.  By the year 2050, 39 per cent of the population would be post-
1995 migrants or their descendants.  The potential support ratio would decrease from 4.1 in 1995 to 2.2 in 
2050. 
 
(f) Scenario V 
 
 Scenario V does not allow the potential support ratio to decrease below the value of 3.0.  In order to 
achieve this, no immigrants would be needed until 2010, and 34.9 million immigrants would be needed 
between 2010 and 2040, an average of 1.2 million per year during that period. By 2050, out of a total 
population of 87.3 million, 46.6 million, or 53 percent, would be post-1995 immigrants or their 
descendants. 
 
(g) Scenario VI 
 
  Scenario VI keeps the potential support ratio at its 1995 level of 4.08.  A total of 120 million 
immigrants between 1995 and 2050 would be required to maintain this constant ratio, yielding an overall 
average of 2.2 million immigrants per year.  The resultant population of Italy in 2050 under this scenario 
would be 194 million, more than three times the size of the Italian population in 1995. Of this population, 
153 million, or 79 per cent, would be post-1995 immigrants or their descendants.    
 
(h) Additional considerations 
 
 In 1995-2000, Italy’s population growth rate was estimated at –0.01 per cent.  This decline in 
population was expected despite a net immigration of 70,000 persons per year.  The number of foreign-
born in Italy has almost doubled, from 821,000 in 1965 (1.6 per cent of the total population) to 1.5 million 
in 1995 (2.7 per cent of the population).  According to Scenario III, to keep Italy’s population from 
declining from its 1995 size, annual migration flows would have to be, on average, more than three times 
as large between 1995 and 2050 as they were between 1990 and 1995. To keep the population of 
working-age from declining would require more than five times the 1990-1995 annual level of migration.  
In addition, for scenarios III and IV, the proportion of Italy’s population in 2050 that would be made up 
of post-1995 immigrants or their descendants, 29 per cent and 39 per cent respectively, is more than 10 
times the proportion of the foreign-born population in 1995. Figure 13 shows, for scenarios I, II, III and 
IV, the population of Italy in 2050, indicating the share that comprises post-1995 migrants and their 
descendants. 

 
 The demographic changes are even greater in scenario VI. This scenario requires more than twice as 
many immigrants between 1995 and 2050 as the total 1995 population of the country. Moreover, nearly 
four fifths of the resulting 2050 population of 194 million would be made up of post-1995 immigrants or 
their descendants. 

 
 In the absence of migration, the figures show that it would be necessary to increase working age to 
74.7 years to obtain a potential support ratio of 3.0 in 2050.  To maintain in 2050 the 1995 ratio of 4.1 
persons in working-age for each older person past working-age would require increasing the upper limit 
of the working-age span to 77 years by 2050.  Increasing the activity rates of the population, if it were 
possible, would only be a partial palliative to the decline in support ratio due to ageing. If the activity 
rates of all men and women aged 25 to 64 were to increase to 100 per cent by 2050, this would make up 
for only 30 per cent of the loss in the active support ratio resulting from the ageing of the population. 
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TABLE 20.  POPULATION INDICATORS FOR ITALY BY PERIOD FOR EACH SCENARIO 

Scenario I II III IV V VI * 

Period 
Medium  
variant 

Medium  
variant with  

zero migration 

Constant  
total  

population 

Constant 
 age group  

15-64 
 Ratio 15-64/65+ 
not less than 3.0 

Constant ratio  
15-64/65 years 

or older 
A.  Average annual number of migrants (thousands) 

1995-2000 70 0 75 203 0 1 261 
2000-2025 12 0 214 315 499 1 310 
2025-2050 0 0 289 428 905 3 225 
       
2000-2050 6 0 251 372 702 2 268 
1995-2050 12 0 235 357 638 2 176 

B.  Total number of migrants (thousands) 

1995-2000 350 0 375 1 015 0 6 305 
2000-2025 310 0 5 340 7 887 12 465 32 759 
2025-2050 0 0 7 229 10 709 22 623 80 622 
       
2000-2050 310 0 12 569 18 596 35 088 113 381 
1995-2050 660 0 12 944 19 610 35 088 119 684 

C.  Total population (thousands) 

1950 47 104 - - - - - 
1975 55 441 - - - - - 
1995 57 338 - - - - - 
2000 57 298 56 950 57 338 58 000 56 950 63 477 
2025 51 270 50 679 57 338 61 064 64 383 96 664 
2050 41 197 40 722 57 338 66 395 87 345 193 518 

D.  Age group 0-14 (thousands) 
1950 12 397 - - - - - 
1975 13 436 - - - - - 
1995 8 483 - - - - - 
2000 8 165 8 116 8 214 8 380 8 116 9 760 
2025 5 871 5 802 7 246 8 013 9 181 15 280 
2050 4 945 4 888 8 124 9 717 13 913 35 615 

E.  Age group 15-64 (thousands) 

1950 30 817 - - - - - 
1975 35 326 - - - - - 
1995 39 234 - - - - - 
2000 38 721 38 486 38 762 39 234 38 486 43 139 
2025 32 026 31 659 36 506 39 234 41 401 65 358 
2050 21 875 21 623 32 985 39 234 55 074 126 808 

F.  Age group 65+ (thousands) 

1950 3 890 - - - - - 
1975 6 678 - - - - - 
1995 9 621 - - - - - 
2000 10 412 10 349 10 362 10 386 10 349 10 578 
2025 13 373 13 218 13 586 13 817 13 800 16 026 
2050 14 377 14 211 16 230 17 444 18 358 31 094 

G.  Potential support ratio 15-65/65+ 

1950 7.92 - - - - - 
1975 5.29 - - - - - 
1995 4.08 - - - - - 
2000 3.72 3.72 3.74 3.78 3.72 4.08 
2025 2.39 2.40 2.69 2.84 3.00 4.08 
2050 1.52 1.52 2.03 2.25 3.00 4.08 
      

 * Scenario VI is considered to be demographically unrealistic. 
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ITALY 
 

Figure 12.  Age-sex structures by scenario for 2000, 2025 and 2050 
(Population in millions) 
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ITALY 
 

Figure 12 (continued) 
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Figure 13.  Population of Italy in 2050, indicating those who are  
post-1995 migrants and their descendants, by scenario 
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4.  Japan 

 

(a) Past trends 
 
 The total fertility rate in Japan fell from 2.75 births per woman in 1950-1955 to 2.08 births in 1955-
1960. Total fertility remained at the near-replacement level between 1960 and 1975, and it resumed 
falling slowly, reaching 1.49 births in 1990-1995. During the same period, the life expectancy at birth for 
both sexes combined increased markedly, from 63.9 years in 1950-1955 to 79.5 years in 1990-1995. The 
fertility decline and the increase in life expectancy in Japan brought about an increase in the proportion of 
the elderly. In 1995, the retired-age population (65 years old and over) represented 14.6 per cent of the 
total population, as compared to only 4.9 per cent in 1950. The ratio of the working-age population (15-64 
years old) to the retired-age population increased from 11.0 in 1920 to 12.2 in 1950. It later decreased 
rapidly, to 4.8 in 1995. The notable increase in the median age of the population, from 22.3 years old in 
1950 to 39.7 years old in 1995, is also indicative of the rapid demographic ageing that has taken place in 
Japan. 
 
(b) Scenario I 
 
 The 1998 United Nations population projection assumes no net immigration to Japan from 1995 
through 2050. According to the medium variant projection, the population of Japan would increase from 
125.5 million in 1995 and reach its peak in 2005 at 127.5 million. Then the population would decline to 
104.9 million by 2050 (the results of the 1998 United Nations projections are shown in the annex tables). 
The working age population (15-64 years old) of Japan is projected to decline continuously, from 87.2 
million in 1995 to 57.1 million in 2050. The population aged 65 or older would increase from 18.3 
million in 1995 to 34.0 million in 2045 and then decrease slightly to 33.3 million in 2050. As a result, the 
percentage of population aged 65 or older in the total population would more than double, from 14.6 per 
cent in 1995 to 31.8 per cent in 2050. The ratio of the working-age population to the retired-age 
population would continue declining, from 4.8 in 1995 to 2.2 in 2025 and 1.7 in 2050.  
 
(c) Scenario II 
 
 As the United Nations 1998 Revision assumes zero net migration in carrying out the population 
projections for Japan, scenarios I and II yield the same results. 
 
(d) Scenario III 
 
 According to the medium variant projection of the United Nations 1998 Revision, the population of 
Japan would reach a maximum of 127.5 million in 2005. If Japan wishes to keep the size of its population 
at the level attained in the year 2005, the country would need 17 million net immigrants up to the year 
2050, or an average of 381,000 immigrants per year between 2005 and 2050. By 2050, the immigrants 
and their descendants would total 22.5 million and comprise 17.7 per cent of the total population of the 
country.   
 
(e) Scenario IV 
 
 In order to keep the size of the working-age population constant at the 1995 level of 87.2 million, 
Japan would need 33.5 million immigrants from 1995 through 2050. This means an average of 609,000 
immigrants are needed per year during this period. Under this scenario, the population of the country is 
projected to be 150.7 million by 2050. The number of post-1995 immigrants and their descendants would 
be 46 million, accounting for 30 per cent of the total population in 2050. 
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(f) Scenario V 
 
 Scenario V does not allow the potential support ratio to decrease below the value of 3.0.  In order to 
achieve this, no immigrants would be needed until 2005, and 94.8 million immigrants would be needed 
between 2005 and 2050, an average of 2.1 million per year during that period. By 2050, out of a total 
population of 229 million, 124 million, or 54 per cent, would be post-1995 immigrants or their 
descendants. 
 
(g) Scenario VI 
 
 This scenario keeps the ratio of the working-age population to the retired-age population at its 1995 
level of 4.8. In order to keep this level of potential support ratio, the country would need 553 million 
immigrants during 1995 through 2050, or an average of 10 million immigrants per year.  Under this 
scenario, the population of Japan is projected to be 818 million in 2050, and 87 per cent of them would be 
the post-1995 immigrants and their descendants.  
 
(h) Additional considerations 
 
 The population of Japan aged faster between 1950 and 2000 than the populations of other developed 
countries owing to a rapid process of demographic change that consisted of declines in fertility and 
increases in survivorship. Under the assumption of zero immigration in the future, the total population as 
well as the working-age population of Japan is projected to decline continuously during most of the first 
half of the twenty-first century. Scenario III examined above suggests that, if the loss of population were 
to be prevented through immigration, 17.7 per cent of the population would be composed of immigrants 
and their descendants by 2050. Similarly, 30.4 per cent of the population would be made up of 
immigrants and their descendants by 2050 if the country wished to maintain the size of working-age 
population constant. In comparison, the proportion of foreigners among the total population is barely one 
per cent today. Figure 15 shows, for scenarios I, II, III and IV, the population of Japan in 2050, indicating 
the share that would be post-1995 migrants and their descendants. 

 
 Furthermore, if the potential support ratio were kept constant at the 1995 level, 553 million 
immigrants, or a number more than four times as large as the current population of the country, would be 
needed from 1995 through 2050. In addition, 87 per cent of the resulting population in 2050 would be 
immigrants and their descendants. These unlikely results suggest that substantial ageing of the population, 
in terms of a decline in the potential support ratio, is inevitable even if Japan increases immigration 
greatly.   

 
 In the absence of migration, the figures show that it would be necessary to raise the upper limit of the 
working age in Japan to 72.4 years to obtain a potential support ratio of 3.0 in 2050.  This limit would 
need to increase to about 77 years in order to obtain in 2050 the same potential support ratio observed in 
1995, which was 4.8 persons of working age per each older person past working age.  Increasing the 
activity rates of the population, should it be possible, would only be a partial palliative to the decline in 
support ratio due to ageing. If the activity rates of all men and women aged 25 to 64 increased to 100 per 
cent by 2050, this would make up for only 15 per cent of the loss in the active support ratio resulting from 
the ageing of the population. 
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TABLE 21.  POPULATION INDICATORS FOR JAPAN BY PERIOD FOR EACH SCENARIO 

Scenario I II III IV V VI * 

Period 
Medium  
variant 

Medium  
variant with  

zero migration 

Constant  
total  

population 

Constant 
 age group  

15-64 
Ratio 15-64/65+ 
 not less than 3.0  

Constant ratio  
15-64/65 years 

or older 
A.  Average annual number of migrants (thousands) 

1995-2000 0 0 0 231 0 5 990 
2000-2025 0 0 221 615 1 502 5 183 
2025-2050 0 0 464 679 2 292 15 758 
       
2000-2050 0 0 343 647 1 897 10 471 
1995-2050 0 0 312 609 1 724 10 064 

B.  Total number of migrants (thousands) 
1995-2000 0 0 0 1 155 0 29 950 
2000-2025 0 0 5 535 15 366 37 548 129 587 
2025-2050 0 0 11 606 16 965 57 288 393 957 
       
2000-2050 0 0 17 141 32 332 94 837 523 543 
1995-2050 0 0 17 141 33 487 94 837 553 495 

C.  Total population (thousands) 
1950 83 625 - - - - - 
1975 111 524 - - - - - 
1995 125 472 - - - - - 
2000 126 714 126 714 126 714 127 923 126 714 158 061 
2025 121 150 121 150 127 457 141 877 166 849 323 376 
2050 104 921 104 921 127 457 150 697 229 021 817 965 

D.  Age group 0-14 (thousands) 

1950 29 643 - - - - - 
1975 27 109 - - - - - 
1995 20 019 - - - - - 
2000 18 765 18 765 18 765 19 078 18 765 26 888 
2025 16 349 16 349 17 994 21 065 27 897 60 256 
2050 14 511 14 511 19 297 23 619 41 266 170 785 

E.  Age group 15-64 (thousands) 

1950 49 847 - - - - - 
1975 75 625 - - - - - 
1995 87 188 - - - - - 
2000 86 335 86 335 86 335 87 188 86 335 108 454 
2025 72 418 72 418 76 803 87 188 104 213 217 547 
2050 57 087 57 087 72 908 87 188 140 816 535 088 

F.  Age group 65+ (thousands) 

1950 4 135 - - - - - 
1975 8 790 - - - - - 
1995 18 264 - - - - - 
2000 21 614 21 614 21 614 21 657 21 614 22 719 
2025 32 383 32 383 32 660 33 624 34 738 45 572 
2050 33 323 33 323 35 253 39 890 46 939 112 092 

G.  Potential support ratio 15-4/65+ 

1950 12.05 - - - - - 
1975 8.60 - - - - - 
1995 4.77 - - - - - 
2000 3.99 3.99 3.99 4.03 3.99 4.77 
2025 2.24 2.24 2.35 2.59 3.00 4.77 
2050 1.71 1.71 2.07 2.19 3.00 4.77 
      

  * Scenario VI is considered to be demographically unrealistic.
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JAPAN 
 

Figure 14.  Age-sex structures by scenario for 2000, 2025 and 2050 
(Population in millions) 
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Figure 14 (continued) 
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Figure 15.  Population of Japan in 2050, indicating those who are  
post-1995 migrants and their descendants, by scenario 
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24''Republic of Korea'
 
5)6'Past trends'
'
' 78%'$*$)/'9%:$#/#$;':)$%'#"'$8%'<%-.=/#>'*9'?*:%)'#">:%)+%&'9:*@'24AB'=#:$8+'-%:'C*@)"'#"'D32BED322'
$*'F4GG'=#:$8+'#"'D322ED3FB')+')':%+./$'*9'$8%'=)=;'=**@'$8)$'9*//*C%&'#@@%&#)$%/;')9$%:'$8%'?*:%)"'H):4'
I*C%1%:J'$8%'$*$)/'9%:$#/#$;'*9'$8%'>*."$:;'+8*C%&')'+8):-'&%>/#"%'$8%:%)9$%:J'&*C"'$*'A4KL'=#:$8+'#"'D3MBE
D3M2J' $*' K42B' =#:$8+' #"' D3LBED3L2' )"&' $*' D4MB' =#:$8+' #"' D33BED3324' NC#"O' $*' +#O"#9#>)"$' &%>/#"%+' #"'
@*:$)/#$;'*1%:'$#@%J'/#9%'%P-%>$)">;')$'=#:$8'9*:'=*$8'+%P%+'>*@=#"%&'#">:%)+%&'9:*@'AM42';%):+'#"'D32BE
D322'$*'MB43';%):+'#"'D33BED3324'78%'-:*-*:$#*"'*9'$8%'%/&%:/;'5)O%&'F2'*:'*/&%:6'#"'$8%'$*$)/'-*-./)$#*"'
:%@)#"%&'=%$C%%"'G4B')"&'A4B'-%:'>%"$'=%$C%%"'D32B')"&'D3LB')"&'+$):$%&'#">:%)+#"O'+/*C/;'$8%:%)9$%:J'
:%)>8#"O' 24F' -%:' >%"$' =;' D3324' 78%' -*$%"$#)/' +.--*:$':)$#*' *9' $8%' >*."$:;' &:*--%&' 9:*@' DL4A' $*' DK4F'
=%$C%%"'D32B')"&'D3324''
'
5=6'Scenario I 
'
' 78%'<%-.=/#>'*9'?*:%)'8)+'=%%"'."$#/':%>%"$/;')'>*."$:;'*9'%@#O:)$#*"4'78%'@%&#.@'1):#)"$'*9'$8%'
!"#$%&'()$#*"+'1998 Revision')++.@%+')'"%$'$*$)/'*9'A2BJBBB'%@#O:)"$+'9:*@'$8%'>*."$:;'=%$C%%"'D332'
)"&'KBKB')"&'"*"%'$8%:%)9$%:4'78.+J'#$'C)+' -:*Q%>$%&'$8)$'$8%'-*-./)$#*"' *9'$8%'>*."$:;'C*./&'#">:%)+%'
9:*@'AA43'@#//#*"'#"'D332'$*'2G4B'@#//#*"'#"'KBG2J')"&'$8%"'&%>/#"%'$*'2D4G'@#//#*"'#"'KB2B'5$8%':%+./$+'*9'
$8%'D33L'!"#$%&'()$#*"+'-:*Q%>$#*"+'):%'+8*C"'#"'$8%')""%P'$)=/%+46'78%'C*:R#"OE)O%'-*-./)$#*"'*9'$8%'
>*."$:;'#+'-:*Q%>$%&'$*'#">:%)+%'9:*@'GD43'@#//#*"'#"'D332'$*'GF4G'@#//#*"'#"'KBKBJ')"&'$8%"'&%>:%)+%'$*'
GB4A'@#//#*"'=;'KB2B4'78%'-*-./)$#*"')O%&'F2'*:'*/&%:'C*./&'>*"$#".%'$*'#">:%)+%':)-#&/;'=%$C%%"'D332'
)"&'KB2BJ'9:*@'K42'@#//#*"'$*'DK4M'@#//#*"4'S+')':%+./$'*9'$8%+%'>8)"O%+J'$8%'-*$%"$#)/'+.--*:$':)$#*'#"'$8%'
>*."$:;'C*./&'&:*-'%P$:%@%/;':)-#&/;J'-)++#"O'9:*@'DK4F'#"'D332'$*'24M'#"'KBKB')"&'$*'K4A'#"'KB2B4'
'
5>6'Scenario II 
'
' T>%"):#*' UU' )++.@%+' $8)$' $8%' -*-./)$#*"' #"' $8%' <%-.=/#>' *9' ?*:%)' C*./&' >8)"O%' )>>*:&#"O' $*' $8%'
9%:$#/#$;')"&'@*:$)/#$;')++.@-$#*"+'*9'$8%'@%&#.@'1):#)"$'*9'$8%'!"#$%&'()$#*"+'1998 RevisionJ'=.$'C#$8'
"%$'V%:*'@#O:)$#*"'9:*@'D332'$8:*.O8'KB2B4'78#+'+>%"):#*';#%/&+':%+./$+'1%:;'+#@#/):'$*'$8*+%'*9'+>%"):#*'
U4''78%'$*$)/'-*-./)$#*"'*9'$8%'>*."$:;'C*./&'R%%-'O:*C#"O'9:*@'AA43'@#//#*"'#"'D332'$*'2G42'@#//#*"'#"'
KBG2J' )"&'$8%"'&%>:%)+%'$*'2D4L'@#//#*"'#"'KB2B4'78%'+#V%'*9'$8%'-*-./)$#*"' )O%&'D2EFA'C*./&' -%)R' )$'
GF4F'@#//#*"'#"'KBKBJ' :#+#"O'9:*@'GD43'@#//#*"'#"'D3324'78%"J'#$'C*./&'&%>/#"%'$*'GB4M'@#//#*"'#"'KB2B4'
78%'-*-./)$#*"' )O%&'F2' ;%):+' *:' */&%:'#+' -:*Q%>$%&'$*'O:*C'9#1%E9*/&J'9:*@'K42'@#//#*"'#"'D332'$*'DK4L'
@#//#*"'#"'KB2B4'S+'#"'+>%"):#*'UJ'$8%'-*$%"$#)/'+.--*:$':)$#*'*9'$8%'>*."$:;'C*./&'&:*-'%P$:%@%/;':)-#&/;'
9:*@'DK4F'#"'D332'$*'K4A'#"'KB2B4''
'
5&6'Scenario III 
' '
' U9' "*' @#O:)$#*"' *>>.::%&' )9$%:' D332J' $8%' -*-./)$#*"' *9' $8%' <%-.=/#>' *9' ?*:%)' C*./&' :%)>8' )'
@)P#@.@'#"'KBG2')$'2G42'@#//#*"4'U"'*:&%:'$*'R%%-'$8%'+#V%'*9'$8%'$*$)/'-*-./)$#*"'>*"+$)"$')$'$8)$'/%1%/'
$8%:%)9$%:J' #$' C*./&' =%' "%>%++):;' $*' 8)1%' D42' @#//#*"' "%$' #@@#O:)"$+' =%$C%%"' KBG2' )"&' KB2BJ' *:' )"'
)1%:)O%'*9'DBBJBBB'-%:' ;%):'&.:#"O'$8)$' -%:#*&4'W;'KB2BJ'*.$'*9' )'$*$)/' -*-./)$#*"' *9'2G42'@#//#*"J'D4M'
@#//#*"'*:'G4K'-%:'>%"$J'C*./&'=%'#@@#O:)"$+')"&'$8%#:'&%+>%"&)"$+4'' '
'
5%6'Scenario IV 
'
' U"'*:&%:'$*'R%%-'$8%'+#V%'*9'$8%'C*:R#"O')O%'-*-./)$#*"'5D2EFA';%):+'*/&6'>*"+$)"$')$'#$+'@)P#@.@'*9'
GF4F'@#//#*"'#"'KBKBJ'$8%'<%-.=/#>'*9'?*:%)'C*./&'"%%&')'$*$)/'*9'F4A'@#//#*"'#@@#O:)"$+'=%$C%%"'KBKB'



' !"#$%&'()$#*"+',*-./)$#*"'0#1#+#*", Replacement Migration FB

)"&'KB2BJ' *:' )"' )1%:)O%' *9'KDGJBBB' -%:' ;%):4' 'W;'KB2BJ' *.$' *9' )' $*$)/' -*-./)$#*"' *9'FB4D'@#//#*"J' L4A'
@#//#*"J'*:'DG43'-%:'>%"$J'C*./&'=%'-*+$ED332'#@@#O:)"$+')"&'$8%#:'&%+>%"&)"$+4''
'
596'Scenario V 
'
' T>%"):#*'X'&*%+'"*$')//*C'$8%'-*$%"$#)/'+.--*:$':)$#*'$*'&%>:%)+%'=%/*C'$8%'1)/.%'*9'G4B4''U"'*:&%:'$*'
&*'+*J'"*'#@@#O:)"$+'C*./&'=%'"%%&%&'."$#/'KBG2J')"&'DD4F'@#//#*"'#@@#O:)"$+'C*./&'=%'"%%&%&'=%$C%%"'
KBG2')"&'KB2BJ')"')1%:)O%'*9'B4L'@#//#*"'-%:';%):'&.:#"O'$8)$'-%:#*&4'W;'KB2BJ'*.$'*9')'$*$)/'-*-./)$#*"'*9'
F24M'@#//#*"J'DA4B'@#//#*"J'*:'KD'-%:'>%"$J'C*./&'=%'-*+$ED332'#@@#O:)"$+'*:'$8%#:'&%+>%"&)"$+4'
 
5O6'Scenario VI 
'
' U"'*:&%:'$*'R%%-'$8%':)$#*'*9'$8%'C*:R#"OE)O%'-*-./)$#*"'$*'$8%'-*-./)$#*"')O%&'F2';%):+'*:'*/&%:')$'
#$+'D332'/%1%/'*9'DK4FJ'#$'C*./&'=%'"%>%++):;'$*'8)1%')'$*$)/'*9'24D'=#//#*"'#@@#O:)"$+'9:*@'D332'$8:*.O8'
KB2BJ' *:' )"' )1%:)O%' *9' 3A' @#//#*"' -%:' ;%):4' 78#+' ".@=%:' #+' %"*:@*.+' =%>).+%' $8%' #"#$#)/' /%1%/' *9' $8%'
-*$%"$#)/'+.--*:$':)$#*J'DK4FJ'#+':%/)$#1%/;'8#O84'!"&%:'$8#+'+>%"):#*J'$8%'$*$)/'-*-./)$#*"'*9'$8%'>*."$:;'#+'
-:*Q%>$%&'$*'=%'F4K'=#//#*"'#"'KB2BJ'*9'C8#>8'*1%:'33'-%:'>%"$'C*./&'=%'-*+$ED332'#@@#O:)"$+')"&'$8%#:'
&%+>%"&)"$+4''
'
586'Additional considerations 
'
' 78%'-)>%'*9'-*-./)$#*"')O%#"O'#"'$8%'<%-.=/#>'*9'?*:%)'#+'-:*Q%>$%&'$*'=%'*"%'*9'$8%'9)+$%+$'#"'$8%'
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Scenario I II III IV V VI * 

Period 
Medium  
Variant 

Medium  
variant with  

zero migration 

Constant  
total  

population 

Constant 
 age group  

15-64 
Ratio 15-64/65+ 
not less than 3.0  

Constant ratio  
15-64/65 years 

or older 
A.  Average annual number of migrants (thousands) 

D332EKBBB' EKB' B' B' B' B' 4 156 
KBBBEKBK2' EDA' B' B' AD' B' 15 151 
KBK2EKB2B' B' B' FB' KDF' AFA' 189 975 
' ' ' ' ' '  
KBBBEKB2B' EM' B' GB' DK3' KGK'102 563 
D332EKB2B' EL' B' KM' DDM' KDD' 93 617 

B.  Total number of migrants (thousands) 
D332EKBBB' EDBB' B' B' B' B' 20 780 
KBBBEKBK2' EG2B' B' B' D'BGA' B'378 765 
KBK2EKB2B' B' B' D'2B3' 2'G3K' DD'232'4 749 382 
' ' ' ' ' '  
KBBBEKB2B' EG2B' B' D'2B3' F'AKF' DD'232'5 128 147 
D332EKB2B' EA2B' B' D'2B3' F'AKF' DD'232'5 148 928 

C.  Total population (thousands) 
D32B' KB'G2M' E' E' E' E' - 
D3M2' G2'KLD' E' E' E' E' - 
D332' AA'3A3' E' E' E' E' - 
KBBB' AF'LAA' AF'3AF' AF'3AF' AF'3AF' AF'3AF' 68 768 
KBK2' 2K'2GG' 2G'BKB' 2G'BKB' 2A'DD3' 2G'BKB'522 908 
KB2B' 2D'KM2' 2D'M2D' 2G'AMB' FB'DK2' F2'MGF'6 233 275 

D.  Age group 0-14 (thousands) 
D32B' L'AM3' E' E' E' E' - 
D3M2' DG'GDL' E' E' E' E' - 
D332' DB'2AB' E' E' E' E' - 
KBBB' DB'BFL' DB'B3D' DB'B3D' DB'B3D' DB'B3D'15 886 
KBK2' L'32F' 3'BAB' 3'BAB' 3'GGL' 3'BAB' 128 197 
KB2B' L'KB3' L'KL2' L'M2K' DB'KB2' DK'BAG'1 571 113 

E.  Age group 15-64 (thousands) 
D32B' DD'K2M' E' E' E' E' - 
D3M2' KB'F3B' E' E' E' E' - 
D332' GD'LLK' E' E' E' E' - 
KBBB' GG'FKG' GG'F3F' GG'F3F' GG'F3F' GG'F3F'48 998 
KBK2' G2'22M' G2'LLF' G2'LLF' GF'FA3' G2'LLF' 365 720 
KB2B' GB'ABD' GB'FL2' GD'LFM' GF'FA3' AB'KMB'4 319 740 

F.  Age group 65+ (thousands) 
D32B' FKB' E' E' E' E' - 
D3M2' D'KMG' E' E' E' E' - 
D332' K'2KM' E' E' E' E' - 
KBBB' G'D2K' G'D23' G'D23' G'D23' G'D23' 3 884 
KBK2' L'BKB' L'B3A' L'B3A' L'DGD' L'B3A' 28 990 
KB2B' DK'FF2' DK'MLD' DK'L2D' DG'KMB' DG'AKG'342 421 

G.  Potential support ratio 15-64/65+ 
D32B' DL4DF' E' E' E' E' - 
D3M2' DF4K2' E' E' E' E' - 
D332' DK4FK' E' E' E' E' - 
KBBB' DB4FM' DB4FM' DB4FM' DB4FM' DB4FM'12.62 
KBK2' A4AG' A4AG' A4AG' A42D' A4GA'12.62 
KB2B' K4AB' K4AB' K4AL' K4MF' G4BB'12.62 
' ' ' ' ' '

''''' * Scenario VI is considered to be demographically unrealistic. 
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Figure 26.  Population of the European Union in 2050, indicating those 
who are post-1995 migrants and their descendants, by scenario 
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Figure 27.  Age-sex structures by scenario for 2000, 2025 and 2050 
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Figure 27 (continued) 
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V.  CONCLUSIONS AND IMPLICATIONS 

 
 
 
 The present study focuses on the question of whether replacement migration is a solution to 
population decline and population ageing.  Replacement migration refers to the international migration 
that would be needed to offset declines in the size of a population, and declines in the population of 
working age, as well as to offset the overall ageing of a population. 

 
 The present study investigates the possible effects of international migration on the population size 
and age structure of a range of countries that have in common a fertility pattern below the replacement 
level.  In the absence of migration, all countries with fertility below replacement level will see their 
population size start declining at some point of time in the near future, if this is not already the case today.  
In some countries, the projected declines in population size during the first half of the twenty-first century 
are as high as one quarter or one third of the entire population of the country. 

 
 In addition, the lower the levels of fertility decline, the more pronounced will be the ageing of the 
population of the country.  One of the major consequences of population ageing is the reduction in the 
ratio between the population in working-age group 15-64 years and the population 65 years or older, or 
the potential support ratio (PSR).  Everything else being equal, a lower potential support ratio means that 
it is much more onerous for the working-age population to support the needs of the older retired 
population. 
 
 While to some extent an increase in the proportion of elderly persons aged 65 years or older is 
accompanied by a decrease in the proportion of children under 15 years of age, the two age groups are not 
directly comparable.  Some studies have estimated that for an industrialized country, on average, the cost 
of supporting a person aged 65 years and over is substantially greater than the cost of supporting a young 
person less than 20 years old.  A number of researchers, including Foot (1989), Cutler, Poterba, Sheiner, 
and Summers (1990), and Ahlburg and Vaupel (1993), report that when considering the public provision 
of programme or taking into account private non-medical expenses, public education expenses and 
medical care, the costs are roughly two and a half times greater to support an older person (aged 65 or 
older) than to support a young person (under 20 years of age).   

 
 While below-replacement fertility is the major cause of population decline and population ageing, 
even a sudden sharp increase in fertility in the short to medium term would not substantially alter the 
situation regarding the potential support ratios.  Of course, as was shown earlier in this report, the 
potential support ratios could be maintained at current levels by increasing the upper limit to the working-
age population.  In most cases, the upper limit would need to be raised to roughly 75 years.   However, if 
retirement ages remain essentially where they are today, increasing the size of the working-age population 
through international migration is the only option in the short to medium term to reduce the declines in 
the potential support ratio.  

 
 The present study considers countries in which current fertility ranges from 1.2 to 2.0 children per 
woman.  For France, the United Kingdom, the United States and the European Union, the number of 
migrants needed to offset population decline is less than or comparable to recent past experience.  While 
this is also the case for Germany and the Russian Federation, their migration flows in the 1990s were 
relatively large due to reunification and dissolution respectively.  In contrast, for Italy, Japan, the 
Republic of Korea and Europe, a level of immigration much higher than that experienced in the recent 
past would be needed to offset population decline.  As a result of this higher level of immigration for 
Italy, Japan and Europe, 18 to 29 per cent of the 2050 population would be post-1995 immigrants and 
their descendants; for the Republic of Korea, the comparable figure is 3 per cent.  
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 In the absence of migration, the size of the working-age population declines faster than the overall 
population.  As a result of this faster rate of decline, the amount of migration needed to prevent a decline 
in the working-age population is larger than that for the overall population.  In the four countries where 
fertility levels are close to the replacement level, the resultant population in 2050 would include 8 to 14 
per cent post-1995 migrants and their descendants.  In the other six countries and regions, the post-1995 
migrants and their descendants would represent between 26 and 39 per cent of the 2050 population. While 
some of these numbers may appear to be high, they remain within the range of migration experienced in 
the recent past in some industrialized countries.  For example, in 1990, 16 per cent of the population of 
Canada and Switzerland and 23 per cent of the population of Australia were foreign-born. 

 
 In contrast to the migration streams needed to offset total or working-age population decline, the 
levels of migration that would be needed to prevent the countries from ageing are of substantially larger 
magnitudes.   By 2050, these larger migration flows would result in populations where the proportion of 
post-1995 migrants and their descendants would range between 59 per cent and 99 per cent.*  Such high 
levels of migration have not been observed in the past for any of these countries or regions.  Moreover, it 
seems extremely unlikely that such flows could happen in these countries in the foreseeable future.  
Therefore, it appears inevitable that the populations of the low-fertility countries will age rapidly in the 
twenty-first century. 
 
 The consequences of a much older population age-structure than in the past are numerous and far-
reaching. One important consideration that has been examined in this study is the potential support ratio.  
The current system of providing income and health services for older persons who are no longer working 
has been based, by and large, on an age structure with a potential support ratio of 4 to 5 persons in 
working-age for each older person aged 65 years or older.  If the current age at retirement does not 
change, the PSR is projected to decline to about 2.   
 
 A decline of the PSR from 4 or 5 to 2, or even to 3, would certainly create the need to reconsider 
seriously the modalities of the present system of pensions and health care for the elderly.  Theoretically, 
as noted above, a possible option would be to increase the upper limit of the working age sufficiently to 
attain a sustainable PSR.  Such an option would simultaneously increase the number of working-age 
persons and reduce the number of non-working older persons.  Other possible options that may need to be 
examined thoroughly include the adjustment of economic measures, such as increased labour-force 
participation, higher contributions from workers and employers, and lower benefits provided to retirees.  
Certainly, increased productivity in the future may increase the available resources from the working-age 
population.  However, it is also possible that increased productivity may lead to increased aspirations and 
demands from both the working-age and the retired populations. 
 
 During the second half of the twentieth century, the industrialized countries have benefited from 
population sizes and population age-structures that were the result of a history of moderate levels of 
fertility and low mortality.  These favourable demographic circumstances made possible, to a large extent, 
the provision of relatively generous benefits to retirees at comparatively low costs to workers and 
employers.  However, these age-structures were not permanent, but merely transitional. 
 
 During the first half of the twenty-first century, the populations of most industrialized countries are 
projected to become smaller and older in response to below-replacement fertility as well as increased 
longevity.   The consequences  of significant population decline and population ageing are not well under- 
 
 
 
_____________ 
   * Stabilizing the age structure at 3 persons of working-age for each person of retirement age would also require very large 
numbers of immigrants. 
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stood as they are new demographic experiences for countries.  Keeping retirement and health-care 
systems for older persons solvent in the face of declining and ageing populations, for example, constitutes 
a new situation that poses serious challenges for Governments and civil society. 
 
 Finally, the new challenges being brought about by declining and ageing populations will require 
objective, thorough and comprehensive reassessments of many established economic, social and political 
policies and programmes.   Such reassessments will need to incorporate a long-term perspective.  Critical 
issues to be addressed in those reassessments would include (a) appropriate ages for retirement; (b) levels, 
types and nature of retirement and health-care benefits for the elderly; (c) labour-force participation; (d) 
assessed amounts of contributions from workers and employers needed to support retirement and health-
care benefits for the increasing elderly population; and (e) policies and programmes relating to 
international migration, in particular replacement migration, and the integration of large numbers of 
recent migrants and their descendants.  In this context, it should be noted that immigrants to one country 
are emigrants from another country. As such, international migration must be seen as part of the larger 
globalization process taking place throughout the world, influencing the economic, political and cultural 
character of both sending and receiving countries.  While orderly international migration can provide 
countries of origin with remittances and facilitate the transfer of skills and technology, it also may entail 
the loss of needed human resources.  Similarly, international migration can provide countries of 
destination with needed human resources and talent, but may also give rise to social tensions.  Effective 
international migration policies must therefore take into account the impact on both the host society and 
countries of origin. 
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TABLE A.5 (continued) 
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TABLE A.6.  ITALY, MIGRATION REPLACEMENT SCENARIOS 
ITALY      

  Scenario I II III IV V VI 

Period 
Medium 
variant 

Medium  
variant with  

zero migration 

Constant  
total 

population 

Constant  
age group  

15-64 
 Ratio 15-64/65+ 
not less than 3.0 

Constant ratio  
15-64/65 years 

or older 

A. Average annual net migration (thousands) 
1995-2000 70 0 75 203 0 1 261
2000-2005 34 0 127 266 0 1 402
2005-2010 16 0 193 179 0 757
2010-2015 8 0 236 341 404 1 362
2015-2020 4 0 255 335 886 1 146
2020-2025 0 0 256 456 1 203 1 886
2025-2030 0 0 260 613 1 744 3 267
2030-2035 0 0 269 581 1 482 3 892
2035-2040 0 0 289 507 1 117 4 132
2040-2045 0 0 309 268 149 2 740
2045-2050 0 0 318 173 32 2 094

Grand total 1995-2050 660 0 12 944 19 610 35 088 119 684

B. Total population (thousands) 

1995 57 338 57 338 57 338 57 338 57 338 57 338
2000 57 298 56 950 57 338 58 000 56 950 63 477
2005 56 780 56 267 57 338 58 767 56 267 70 487
2010 55 782 55 200 57 338 58 783 55 200 74 207
2015 54 448 53 840 57 338 59 393 55 943 80 939
2020 52 913 52 303 57 338 59 902 59 189 86 764
2025 51 270 50 679 57 338 61 064 64 383 96 664
2030 49 533 48 962 57 338 63 104 72 808 114 329
2035 47 671 47 122 57 338 65 066 80 443 136 391
2040 45 642 45 116 57 338 66 630 86 463 160 856
2045 43 460 42 959 57 338 66 846 87 419 178 891
2050 41 197 40 722 57 338 66 395 87 345 193 518

C. Age group 15-64 (thousands) 

1995 39 234 39 234 39 234 39 234 39 234 39 234
2000 38 721 38 486 38 762 39 234 38 486 43 139
2005 37 781 37 439 38 208 39 234 37 439 47 661
2010 37 015 36 630 38 174 39 234 36 630 50 477
2015 35 576 35 179 37 715 39 234 36 671 55 064
2020 34 061 33 669 37 332 39 234 38 560 59 072
2025 32 026 31 659 36 506 39 234 41 401 65 358
2030 29 365 29 026 35 101 39 234 45 990 76 176
2035 26 773 26 464 33 799 39 234 50 209 89 650
2040 24 432 24 147 32 790 39 234 53 706 104 784
2045 22 946 22 681 32 675 39 234 54 607 116 546
2050 21 875 21 623 32 985 39 234 55 074 126 808

D. Potential support ratio 15-64/65 or older 

1995 4.08 4.08 4.08 4.08 4.08 4.08
2000 3.72 3.72 3.74 3.78 3.72 4.08
2005 3.37 3.37 3.43 3.50 3.37 4.08
2010 3.19 3.19 3.30 3.37 3.19 4.08
2015 2.90 2.90 3.06 3.16 3.00 4.08
2020 2.67 2.68 2.91 3.02 3.00 4.08
2025 2.39 2.40 2.69 2.84 3.00 4.08
2030 2.04 2.04 2.37 2.59 3.00 4.08
2035 1.76 1.76 2.13 2.39 3.00 4.08
2040 1.55 1.55 1.97 2.24 3.00 4.08
2045 1.50 1.50 1.96 2.22 3.00 4.08
2050 1.52 1.52 2.03 2.25 3.00 4.08

$
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TABLE A.6 (continued)  
ITALY

  Scenario I II III IV V VI 

Period 
Medium 
variant 

Medium  
variant with  

zero migration 

Constant  
total 

population 

Constant  
age group  

15-64 
 Ratio 15-64/65+ 
not less than 3.0 

Constant ratio  
15-64/65 years 

or older 

E. Age group 65 or older (thousands) 
1995 9 621 9 621 9 621 9 621 9 621 9 621
2000 10 412 10 349 10 362 10 386 10 349 10 578
2005 11 213 11 113 11 155 11 212 11 113 11 687
2010 11 609 11 487 11 578 11 651 11 487 12 377
2015 12 286 12 150 12 310 12 417 12 224 13 502
2020 12 733 12 586 12 837 12 984 12 853 14 485
2025 13 373 13 218 13 586 13 817 13 800 16 026
2030 14 415 14 249 14 780 15 167 15 330 18 679
2035 15 249 15 074 15 839 16 442 16 736 21 983
2040 15 745 15 566 16 661 17 509 17 902 25 694
2045 15 303 15 128 16 647 17 690 18 202 28 578
2050 14 377 14 211 16 230 17 444 18 358 31 094

F. Percentage in age group 65 or older  

1995 16.8 16.8 16.8 16.8 16.8 16.8
2000 18.2 18.2 18.1 17.9 18.2 16.7
2005 19.7 19.7 19.5 19.1 19.7 16.6
2010 20.8 20.8 20.2 19.8 20.8 16.7
2015 22.6 22.6 21.5 20.9 21.9 16.7
2020 24.1 24.1 22.4 21.7 21.7 16.7
2025 26.1 26.1 23.7 22.6 21.4 16.6
2030 29.1 29.1 25.8 24.0 21.1 16.3
2035 32.0 32.0 27.6 25.3 20.8 16.1
2040 34.5 34.5 29.1 26.3 20.7 16.0
2045 35.2 35.2 29.0 26.5 20.8 16.0
2050 34.9 34.9 28.3 26.3 21.0 16.1

G. Age group 0-14 (thousands) 

1995 8 483 8 483 8 483 8 483 8 483 8 483
2000 8 165 8 116 8 214 8 380 8 116 9 760
2005 7 785 7 716 7 976 8 320 7 716 11 140
2010 7 157 7 083 7 586 7 898 7 083 11 353
2015 6 586 6 512 7 313 7 741 7 048 12 373
2020 6 119 6 048 7 169 7 683 7 776 13 207
2025 5 871 5 802 7 246 8 013 9 181 15 280
2030 5 754 5 687 7 458 8 703 11 488 19 474
2035 5 650 5 585 7 700 9 390 13 498 24 758
2040 5 466 5 403 7 887 9 887 14 855 30 379
2045 5 211 5 150 8 016 9 922 14 610 33 767
2050 4 945 4 888 8 124 9 717 13 913 35 615

H. Potential support ratio in 2050, by age at entry into non-working-age population 

Age      
65 1.52 1.52 2.03 2.25 3.00 4.08
70 2.08 2.08 2.81 3.11 4.17 5.83
75 3.06 3.06 4.13 4.59 6.08 8.94
80 5.26 5.26 7.06 7.85 10.18 15.86
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102/($:  United Nations Population Division, 30/&4"50%2&'+-0*"5/06%$(+67""89$":;;<"#$=-6-0*> 
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"
102/($:  United Nations Population Division, 30/&4"50%2&'+-0*"5/06%$(+67""89$":;;<"#$=-6-0*> 
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><! ;DH;! ;DH; GDEH GD;F CDEE! 07AA
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NOTE:  The six scenarios can be described briefly as follows: 
 
  I – Corresponds to the medium variant of the official United Nations population projections (30/&4"50%2&'+-0*"5/06%$(+6!":;;<"#$=-6-0*). 
 II – This scenario amends the medium variant by assuming no migration after 1995. 
III – This scenario keeps the total population figure constant at the highest level that it would reach in the absence of migration after 1995. 
IV – This scenario keeps the number of persons aged 15-64 constant at the highest level that it would reach in the absence of migration after  1995. 
 V – This scenario prevents the ratio of persons aged 15-64 to persons aged 65 and above from falling below 3.0. 
VI – This scenario keeps the ratio of persons aged 15-64 and above at the highest level that it would reach in the absence of migration after 1995. 
        This scenario is considered to be demographically unrealistic. 
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Source:  United Nations Population Division, World Population Prospects:  The 1998 Revision. 
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Source:  United Nations Population Division, World Population Prospects:  The 1998 Revision. 
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NOTE:  The six scenarios can be described briefly as follows: 
 
  I – Corresponds to the medium variant of the official United Nations population projections (World Population Prospects, 1998 Revision). 
 II – This scenario amends the medium variant by assuming no migration after 1995. 
III – This scenario keeps the total population figure constant at the highest level that it would reach in the absence of migration after 1995. 
IV – This scenario keeps the number of persons aged 15-64 constant at the highest level that it would reach in the absence of migration after  1995. 
 V – This scenario prevents the ratio of persons aged 15-64 to persons aged 65 and above from falling below 3.0. 
VI – This scenario keeps the ratio of persons aged 15-64 and above at the highest level that it would reach in the absence of migration after 1995. 
        This scenario is considered to be demographically unrealistic. 
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TABLE A.11.  RUSSIAN FEDERATION, 1998 REVISION 

 
Source:  United Nations Population Division, World Population Prospects:  The 1998 Revision. 
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TABLE A.11 (continued) 

 
 
 
 
 
Source:  United Nations Population Division, World Population Prospects:  The 1998 Revision. 
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TABLE A.12.  RUSSIAN FEDERATION, REPLACEMENT MIGRATION SCENARIOS 

 

!"##$%&'()*)!%+$,&'

  Scenario I II III IV V !"#

Period 
Medium 
variant 

Medium  
variant with  

zero migration 

Constant  
total 

population 

Constant  
age group  

15-64 
 Ratio 15-64/65+ 
not less than 3.0 

$%&'()&(#*)(+%##
,-./01/-#23)*'#

%*#%453*#

67#683*)93#)&&:)4#&3(#;+9*)(+%&#<(=%:')&5'>#

1995-2000 394 0 611 0 0 ?0/#
2000-2005 299 0 539 95 0 @#AB,#
2005-2010 204 0 387 79 0 .@#AAA#
2010-2015 154 0 392 899 0 C#@?C#
2015-2020 104 0 470 1 094 0 /#@?/#
2020-2025 55 0 464 994 0 ?#DD-#
2025-2030 55 0 447 730 0 /#BAD#
2030-2035 55 0 486 443 0 C#--?#
2035-2040 55 0 558 695 254 0#0AB#
2040-2045 55 0 606 873 2 061 /#@0?#
2045-2050 55 0 635 1 189 3 006 ,,#A/?#

Grand total 1995-2050 7 417 0 27 971 35 454 26 604 C0@#?BD#

E7#F%()4#G%G:4)(+%&#<(=%:')&5'>#

1995 148 097 148 097 148 097 148 097 148 097 ,0A#BD?#
2000 146 934 144 960 148 097 144 960 144 960 ,0A#?D,#
2005 145 549 142 048 148 097 142 536 142 074 ,/-#-AA#
2010 144 418 139 796 148 097 140 718 139 907 ,00#0@/#
2015 142 945 137 434 148 097 143 055 137 640 ,-0#,C@#
2020 140 639 134 582 148 097 146 223 134 798 ,A-#B@B#
2025 137 933 131 649 148 097 149 146 131 824 CC/#-A/#
2030 135 207 128 727 148 097 150 974 128 858 C/B#?/0#
2035 132 243 125 578 148 097 151 191 125 687 C??#-@,#
2040 128 875 122 027 148 097 152 318 123 471 @B@#?@/#
2045 125 170 118 186 148 097 154 192 130 491 @0B#,A0#
2050 121 256 114 178 148 097 157 658 143 093 0B/#--,#

$7#693#9*%:G#,-./0#<(=%:')&5'>#

1995 99 200 99 200 99 200 99 200 99 200 DD#CBB#
2000 101 862 100 467 102 703 100 467 100 467 ,B@#,DA#
2005 102 592 100 119 104 480 100 467 100 111 ,,/#D-B#
2010 103 028 99 804 105 879 100 467 99 775 ,B@#--?#
2015 100 229 96 455 104 349 100 467 96 398 ,BD#B@C#
2020 96 217 92 136 102 179 100 467 92 054 ,CA#?C-#
2025 92 021 87 876 100 056 100 467 87 764 ,-/#B0C#
2030 88 473 84 327 98 521 100 467 84 185 ,?A#D?/#
2035 85 819 81 700 97 915 100 467 81 532 ,D,#CAA#
2040 82 322 78 216 96 629 100 467 78 969 CBD#DD,#
2045 78 365 74 244 95 067 100 467 82 658 C@-#-0-#
2050 73 569 69 413 92 796 100 467 89 610 C?D#ADB#

H7#I%(3&(+)4#':GG%*(#*)(+%#,-./01/-#%*#%453*#

1995 5.62 5.62 5.62 5.62 5.62 -7/C#
2000 5.54 5.51 5.60 5.51 5.51 -7/C#
2005 5.04 5.00 5.16 5.02 4.99 -7/C#
2010 5.52 5.51 5.74 5.54 5.47 -7/C#
2015 5.13 5.15 5.45 5.31 5.08 -7/C#
2020 4.38 4.39 4.73 4.69 4.32 -7/C#
2025 3.68 3.69 4.05 4.09 3.63 -7/C#
2030 3.28 3.29 3.67 3.78 3.25 -7/C#
2035 3.17 3.20 3.58 3.74 3.15 -7/C#
2040 2.98 3.02 3.39 3.63 3.00 -7/C#
2045 2.74 2.78 3.16 3.43 3.00 -7/C#
2050 2.43 2.44 2.85 3.12 3.00 -7/C#
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TABLE A.12 (continued) 

 

!"##$%&'()*)!%+$,&

  Scenario I II III IV V !"#

Period 
Medium 
variant 

Medium  
variant with  

zero migration 

Constant  
total 

population 

Constant  
age group  

15-64 
 Ratio 15-64/65+ 
not less than 3.0 

$%&'()&(#*)(+%##
,-./01/-#23)*'#

%*#%453*#

J7#693#9*%:G#/-#%*#%453*#<(=%:')&5'>#

1995 17 664 17 664 17 664 17 664 17 664 ,?#//0#
2000 18 393 18 249 18 353 18 249 18 249 ,A#@?/#
2005 20 341 20 017 20 240 20 033 20 052 CB#AC-#
2010 18 670 18 104 18 436 18 139 18 251 ,A#00B#
2015 19 532 18 712 19 163 18 909 18 992 ,D#0,-#
2020 21 985 20 985 21 598 21 423 21 310 CC#DCC#
2025 24 989 23 835 24 687 24 550 24 156 C?#?A/#
2030 26 938 25 603 26 830 26 594 25 914 @,#A?B#
2035 27 112 25 569 27 379 26 855 25 894 @0#B/C#
2040 27 661 25 919 28 481 27 683 26 323 @?#@D@#
2045 28 620 26 755 30 101 29 301 27 553 0,#D0@#
2050 30 315 28 398 32 504 32 168 29 870 0D#A0B#

K7#I3*L3&()93#+&#)93#9*%:G#/-#%*#%453*#

1995 11.9 11.9 11.9 11.9 11.9 ,,7D#
2000 12.5 12.6 12.4 12.6 12.6 ,C70#
2005 14.0 14.1 13.7 14.1 14.1 ,C7/#
2010 12.9 13.0 12.4 12.9 13.0 ,C7A#
2015 13.7 13.6 12.9 13.2 13.8 #,C7/#
2020 15.6 15.6 14.6 14.7 15.8 ,C70#
2025 18.1 18.1 16.7 16.5 18.3 ,C7@#
2030 19.9 19.9 18.1 17.6 20.1 ,C7C#
2035 20.5 20.4 18.5 17.8 20.6 ,C7@#
2040 21.5 21.2 19.2 18.2 21.3 ,C7@#
2045 22.9 22.6 20.3 19.0 21.1 ,C7@#
2050 25.0 24.9 21.9 20.4 20.9 ,C7@#

M7#693#9*%:G#B.,0#<(=%:')&5'>#

1995 31 232 31 232 31 232 31 232 31 232 @,#C@C#
2000 26 679 26 244 27 040 26 244 26 244 C?#C,/#
2005 22 617 21 911 23 377 22 036 21 910 C?#A,@#
2010 22 720 21 887 23 782 22 112 21 881 CC#0@A#
2015 23 185 22 267 24 584 23 679 22 250 C-#/?/#
2020 22 437 21 461 24 319 24 333 21 434 @@#@A0#
2025 20 923 19 938 23 353 24 129 19 905 0C#?-D#
2030 19 796 18 797 22 746 23 913 18 758 0D#D,A#
2035 19 313 18 309 22 803 23 869 18 261 -C#,A,#
2040 18 891 17 892 22 986 24 168 18 179 -/#@-C#
2045 18 185 17 187 22 929 24 423 20 280 /C#/D/#
2050 17 372 16 367 22 797 25 023 23 613 ?/#AC,#

N7#I%(3&(+)4#':GG%*(#*)(+%#+&#CB-BO#P2#)93#)(#3&(*2#+&(%#&%&.Q%*R+&9.)93#G%G:4)(+%&#

Age     #
65 2.43 2.44 2.85 3.12 3.00 -7/C#
70 3.95 4.03 4.67 5.16 4.83 D7CB#
75 6.66 6.91 8.02 8.87 8.11 ,-7AB#
80 12.05 12.78 15.09 16.48 14.62 @B7@?#

 
 NOTE:  The six scenarios can be described briefly as follows: 
 
  I – Corresponds to the medium variant of the official United Nations population projections (World Population Prospects, 1998 Revision). 
 II – This scenario amends the medium variant by assuming no migration after 1995. 
III – This scenario keeps the total population figure constant at the highest level that it would reach in the absence of migration after 1995. 
IV – This scenario keeps the number of persons aged 15-64 constant at the highest level that it would reach in the absence of migration after  1995. 
 V – This scenario prevents the ratio of persons aged 15-64 to persons aged 65 and above from falling below 3.0. 
VI – This scenario keeps the ratio of persons aged 15-64 and above at the highest level that it would reach in the absence of migration after 1995. 
        This scenario is considered to be demographically unrealistic. 
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"
"
"
102/($:  United Nations Population Division, 30/&4"50%2&'+-0*"5/06%$(+67""89$":;;<"#$=-6-0*> 
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!"#$%&'(#")&*+'*,')-%.$'/-#$.#"'."&'"*-$0%-"'#-%1."&'

!!"#$%&'()! *! **! ***! *+! +! !"#

,$'()-!
.$-(/0!
1&'(&%2!

.$-(/0!!
1&'(&%2!3(24!!

5$')!0(6'&2()%!

7)%82&%2!!
2)2&9!

:):/9&2()%!

7)%82&%2!
&6$!6')/:!!

;<=>?!
@&2()!;<=>?A><B!
%)2!9$88!24&%!CDE!!

$%&'()&(#*)(+%##
,-./01/-#23)*'#

%*#%453*#

67#683*)93#)&&:)4#&3(#;+9*)(+%&#<(=%:')&5'>#

;FF<=GEEE! ?E! E! E! E! E! ,,#
GEEE=GEE<! ?E! E! E! E! E! /?#
GEE<=GE;E! ?E! E! E! E! E! -/@#
GE;E=GE;<! ?E! E! E! ;HH! E! ,#-?A#
GE;<=GEGE! ?E! E! E! ;II! E! ,#,/@#
GEGE=GEG<! ?E! E! ;G! G?;! G>C! ,#0?,#
GEG<=GECE! E! E! <F! GHE! ;!CIC! ,#B/-#
GECE=GEC<! E! E! ;EE! ;IH! F<G! ,#@/-#
GEC<=GE?E! E! E! ;;F! ?I! ;?I! B-A#
GE?E=GE?<! E! E! ;G;! GF! E! ,#CBA#
GE?<=GE<E! E! E! ;;>! ;;E! E! ?#?@A#

J'&%-!2)2&9!;FF<=GE<E! ;!GEE! E! G!>C?! >!G?I! ;C!>I?! -A#BB-#

KD!L)2&9!:):/9&2()%!M24)/8&%-8N!

;FF<! <H!CEH! <H!CEH! <H!CEH! <H!CEH! <H!CEH! -D#@CD#
GEEE! <H!HCE! <H!>EE! <H!>EE! <H!>EE! <H!>EE! -D#/--#
GEE<! <F!;?C! <H!>F?! <H!>F?! <H!>F?! <H!>F?! -A#CBD#
GE;E! <F!CC;! <H!>H<! <H!>H<! <H!>H<! <H!>H<! /?#C//#
GE;<! <F!<>>! <H!IC?! <H!IC?! <F!IG?! <H!IC?! BC#-C@#
GEGE! <F!H?<! <H!HCC! <H!HCC! >E!H>E! <H!HCC! BB#D-D#
GEG<! <F!F>;! <H!I>H! <H!HCC! >G!G?H! >E!;>E! D/#D-/#
GECE! <F!>;F! <H!??F! <H!HCC! >C!>FE! >I!G<C! AB#A@,#
GEC<! <F!EGF! <I!HHC! <H!HCC! >?!?<>! IG!<FH! ,CB#?AA#
GE?E! <H!GHF! <I!;>H! <H!HCC! >?!?;I! IC!FEI! ,,@#/AA#
GE?<! <I!?HH! <>!CFC! <H!HCC! >?!;FI! I?!G?C! ,?,#B-/#
GE<E! <>!>>I! <<!<F?! <H!HCC! >?!C<?! I?!CFH! ,@/#,@D#

$7#693#9*%:E#,-./0#<(=%:')&5'>#

;FF<! CI!H;;! CI!H;;! CI!H;;! CI!H;;! CI!H;;! @B#D,,#
GEEE! CH!CGH! CH!GEI! CH!GEI! CH!GEI! CH!GEI! @D#?0/#
GEE<! CH!FH;! CH!ICF! CH!ICF! CH!ICF! CH!ICF! @A#CCA#
GE;E! CF!GCI! CH!HIC! CH!HIC! CH!HIC! CH!HIC! 0,#?00#
GE;<! CH!>>;! CH!;HE! CH!;HE! CH!HIC! CH!;HE! 0/#@AB#
GEGE! CH!E>G! CI!?>H! CI!?>H! CH!HIC! CI!?>H! -C#//-#
GEG<! CI!;>>! C>!?><! C>!<;E! CH!HIC! CI!?CI! --#ABA#
GECE! C<!F;?! C<!GCE! C<!?FI! CH!HIC! ?;!C<F! /?#D-A#
GEC<! C?!FCH! C?!G>>! C?!FG?! CH!HIC! ??!?GF! /A#CD0#
GE?E! C?!?;H! CC!I<E! C?!FEG! CH!HIC! ?<!GFG! B@#/,/#
GE?<! C?!EEF! CC!C?C! C<!ECI! CH!HIC! ?<!H>E! BA#CDA#
GE<E! CC!?E>! CG!I?<! C<!EEF! CH!HIC! ?>!G>>! DD#?@A#

F7#G%(3&(+)4#':EE%*(#*)(+%#,-./01/-#%*#%453*#

;FF<! ?DEF! ?DEF! ?DEF! ?DEF! ?DEF! 07CA#
GEEE! ?DE>! ?DEH! ?DEH! ?DEH! ?DEF! 07CA#
GEE<! ?DEC! ?DE>! ?DE>! ?DE>! ?DE>! 07CA#
GE;E! CDH>! CDFE! CDFE! CDFE! CDFE! 07CA#
GE;<! CD?I! CD<E! CD<E! CD<<! CD<E! 07CA#
GEGE! CDG;! CDGC! CDGC! CDCC! CDGC! 07CA#
GEG<! GDFG! GDFC! GDF?! CDEF! CDEE! 07CA#
GECE! GD>;! GD>G! GD>C! GDH?! CDEE! 07CA#
GEC<! GD?;! GD?;! GD?<! GD>H! CDEE! 07CA#
GE?E! GDCI! GDC>! GD?C! GD>?! CDEE! 07CA#
GE?<! GDCH! GDCI! GD?I! GD>>! CDE<! 07CA#
GE<E! GDCI! GDC>! GD?F! GD>?! CDE>! 07CA#

 



United Nations Population Division!"#$%&'($)$*+",-./'+-0*" 139 

! "#$%&"'(8 &6,-./0.123 7&

 

!"#$%&'(#")&*+'*,')-%.$'/-#$.#"'."&'"*-$0%-"'#-%1."&

!!"#$%&'()! *! **! ***! *+! +! !"#

,$'()-!
.$-(/0!
1&'(&%2!

.$-(/0!!
1&'(&%2!3(24!!

5$')!0(6'&2()%!

7)%82&%2!!
2)2&9!

:):/9&2()%!

7)%82&%2!
&6$!6')/:!!

;<=>?!
@&2()!;<=>?A><B!
%)2!9$88!24&%!CDE!!

$%&'()&(#*)(+%##
,-./01/-#23)*'#

%*#%453*#

H7#693#9*%:E#/-#%*#%453*#<(=%:')&5'>#

;FF<! F!G<>! F!G<>! F!G<>! F!G<> F!G<>! A#?-/#
GEEE! F!?CC! F!C>E! F!C>E! F!C>E F!C>E! A#@/?#
GEE<! F!>I<! F!<C<! F!<C<! F!<C< F!<C<! A#-0A#
GE;E! ;E!;>G! F!FI>! F!FI>! F!FI> F!FI>! ,C#CA/#
GE;<! ;;!;?E! ;E!F;>! ;E!F;>! ;E!F<; ;E!F;>! ,,#@-B#
GEGE! ;;!H<F! ;;!>E?! ;;!>E?! ;;!>H? ;;!>E?! ,?#0C?#
GEG<! ;G!IG?! ;G!?C;! ;G!?CC! ;G!<IH ;G!?IF! ,@#BC@#
GECE! ;C!I<I! ;C!?>I! ;C!?H;! ;C!IE< ;C!IH>! ,-#@DB#
GEC<! ;?!?IH! ;?!;FI! ;?!GC?! ;?!<CE ;?!H;E! ,/#A,,#
GE?E! ;?!<?<! ;?!GHE! ;?!C<;! ;?!I;I ;<!EFI! ,D#C?C#
GE?<! ;?!GF;! ;?!E?I! ;?!;>;! ;?!>C< ;<!E?>! ,A#@/C#
GE<E! ;?!;EI! ;C!HH;! ;?!E?H! ;?!IGG ;<!;GG! ?,#/CC#

I7#G3*J3&()93#+&#)93#9*%:E#/-#%*#%453*#

;FF<! ;<DF! ;<DF! ;<DF! ;<DF ;<DF! ,-7A#
GEEE! ;>DE! ;>DE! ;>DE! ;>DE ;>DE! ,/7C#
GEE<! ;>D?! ;>DG! ;>DG! ;>DG ;>DG! ,/7?#
GE;E! ;ID;! ;IDE! ;IDE! ;IDE ;IDE! ,/7@#
GE;<! ;HDI! ;HD>! ;HD>! ;HDC ;HD>! ,/7,#
GEGE! ;FDH! ;FDI! ;FDI! ;FDG ;FDI! ,-7A#
GEG<! G;DG! G;DG! G;D;! GEDG GEDI! ,-7D#
GECE! GCD;! GCDE! GGDF! G;D< GED<! ,-7B#
GEC<! G?D<! G?D<! G?DG! GGD< GED?! ,-7D#
GE?E! G<DE! G<DE! G?D?! GGDH GED?! ,-7D#
GE?<! G?DF! G?DF! G?D;! GGDH GEDC! ,-7A#
GE<E! G?DF! G<DE! GCDF! GGDF GEDC! ,-7A#

K7#693#9*%:E#C.,0#<(=%:')&5'>#

;FF<! ;;!G?;! ;;!G?;! ;;!G?;! ;;!G?; ;;!G?;! ,,#?0,#
GEEE! ;;!E>F! ;;!ECC! ;;!ECC! ;;!ECC ;;!ECC! ,,#C0D#
GEE<! ;E!?HH! ;E!?GE! ;E!?GE! ;E!?GE ;E!?GE! ,C#-?,#
GE;E! F!FCC! F!HC>! F!HC>! F!HC> F!HC>! ,C#B?/#
GE;<! F!I><! F!>CI! F!>CI! F!FEE F!>CI! ,?#B0A#
GEGE! F!FG?! F!I>;! F!I>;! ;E!CEC F!I>;! ,0#BA,#
GEG<! ;E!EI;! F!HIG! F!HFE! ;E!IF> ;E!G?<! ,B#,B0#
GECE! F!F?F! F!I<;! F!H<?! ;;!;;; ;G!;EH! ,A#/D/#
GEC<! F!>;C! F!?G;! F!>I<! ;;!E<C ;C!C<F! ?,#@C0#
GE?E! F!CG>! F!;CH! F!<HE! ;E!HGI ;C!<;H! ??#C/@#
GE?<! F!;HH! F!EEC! F!>C<! ;E!>HF ;C!CC>! ?@#@CB#
GE<E! F!;<C! H!F>H! F!II<! ;E!I<F ;C!E;E! ?/#?AA#

L7#G%(3&(+)4#':EE%*(#*)(+%#+&#?C-C##M2#)93#)(#3&(*2#+&(%#&%&.N%*O+&9.)93#E%E:4)(+%&#

O6$! ! ! ! ! #
><! GDCI! GDC>! GD?F! GD>? CDE>! 07CA#
IE! CDCH! CDCI! CD<<! CDHE ?DC?! /7,B#
I<! ?DFI! ?DF<! <DG;! <D>; >DC?! A7-B#
HE! IDFF! IDFI! HDCH! FDEG ;ED;>! ,-7A?#

  
NOTE:  The six scenarios can be described briefly as follows: 
 
  I – Corresponds to the medium variant of the official United Nations population projections (30/&4"50%2&'+-0*"5/06%$(+6!":;;<"#$=-6-0*). 
 II – This scenario amends the medium variant by assuming no migration after 1995. 
III – This scenario keeps the total population figure constant at the highest level that it would reach in the absence of migration after 1995. 
IV – This scenario keeps the number of persons aged 15-64 constant at the highest level that it would reach in the absence of migration after  1995. 
 V – This scenario prevents the ratio of persons aged 15-64 to persons aged 65 and above from falling below 3.0. 
VI – This scenario keeps the ratio of persons aged 15-64 and above at the highest level that it would reach in the absence of migration after 1995. 
        This scenario is considered to be demographically unrealistic. 
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UNITED STATES OF AMERICA 
Scenario I II III IV V VI 

Period 
Medium 
variant 

Medium  
variant with  

zero migration 

Constant  
total 

population 

Constant  
age group  

15-64 
Ratio 15-64/65+ 
not less than 3.0  

Constant ratio  
15-64/65 years 

or older 

A. Average annual net migration (thousands) 

1995-2000 760 0 0 0 0 37 
2000-2005 760 0 0 0 0 -13 
2005-2010 760 0 0 0 0 3 620 
2010-2015 760 0 0 0 0 10 741 
2015-2020 760 0 0 833 0 14 869 
2020-2025 760 0 0 1 322 0 17 751 
2025-2030 760 0 0 1 007 6 063 14 715 
2030-2035 760 0 49 161 2 916 7 369 
2035-2040 760 0 301 -203 0 5 748 
2040-2045 760 0 441 -37 0 13 570 
2045-2050 760 0 486 512 0 30 144 

Grand total 1995-2050 41 800 0 6 384 17 967 44 892 592 757 

B. Total population (thousands) 

1995 267 020 267 020 267 020 267 020 267 020 267 020 
2000 278 357 274 335 274 335 274 335 274 335 274 531 
2005 288 379 279 936 279 936 279 936 279 936 280 080 
2010 297 989 284 797 284 797 284 797 284 797 304 034 
2015 307 727 289 513 289 513 289 513 289 513 367 238 
2020 317 124 293 650 293 650 298 042 293 650 456 816 
2025 325 573 296 616 296 616 308 408 296 616 566 888 
2030 332 619 297 970 297 970 316 111 329 967 666 304 
2035 338 231 297 711 297 970 318 086 348 236 729 948 
2040 342 612 296 096 297 970 316 655 350 758 784 232 
2045 346 173 293 589 297 970 314 961 351 701 879 016 
2050 349 318 290 643 297 970 315 644 351 788 1 065 174 

C. Age group 15-64 (thousands) 

1995 174 382 174 382 174 382 174 382 174 382 174 382 
2000 183 752 180 843 180 843 180 843 180 979 180 979 
2005 193 541 187 489 187 489 187 489 187 587 187 587 
2010 201 725 192 357 192 357 192 357 205 815 205 815 
2015 205 400 192 476 192 476 192 476 246 690 246 690 
2020 206 151 189 404 189 404 192 476 302 926 302 926 
2025 204 985 184 267 184 267 192 476 372 525 372 525 
2030 204 570 179 882 179 882 192 476 437 730 437 730 
2035 206 741 178 262 178 443 192 476 483 243 483 243 
2040 209 942 177 872 179 180 192 476 524 402 524 402 
2045 212 621 177 034 180 081 192 476 590 629 590 629 
2050 213 695 174 607 179 699 192 476 712 305 712 305 

D. Potential support ratio 15-64/65 or older 

1995 5.21 5.21 5.21 5.21 5.21  5.21 
2000 5.28 5.21 5.21 5.21 5.21 5.21 
2005 5.34 5.21 5.21 5.21 5.21 5.21 
2010 5.13 4.95 4.95 4.95 4.95 5.21 
2015 4.54 4.33 4.33 4.33 4.33 5.21 
2020 3.91 3.67 3.67 3.72 3.67 5.21 
2025 3.34 3.09 3.09 3.20 3.09 5.21 
2030 2.98 2.71 2.71 2.87 3.00 5.21 
2035 2.86 2.58 2.59 2.75 3.00 5.21 
2040 2.85 2.58 2.60 2.74 3.01 5.21 
2045 2.86 2.60 2.64 2.77 3.06 5.21 
2050 2.82 2.57 2.63 2.74 3.04 5.21 
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UNITED STATES OF AMERICA
Scenario I II III IV V VI 

Period 
Medium 
variant 

Medium  
variant with  

zero migration 

Constant  
total 

population 

Constant  
age group  

15-64 
 Ratio 15-64/65+ 
not less than 3.0 

Constant ratio  
15-64/65 years 

or older 

E. Age group 65 or older (thousands) 

1995 33 477 33 477 33 477 33 477 33 477 33 477 
2000 34 833 34 736 34 736 34 736 34 736 34 743 
2005 36 259 36 005 36 005 36 005 36 005 36 012 
2010 39 321 38 844 38 844 38 844 38 844 39 511 
2015 45 246 44 472 44 472 44 472 44 472 47 358 
2020 52 705 51 549 51 549 51 702 51 549 58 153 
2025 61 347 59 687 59 687 60 143 59 687 71 515 
2030 68 673 66 306 66 306 67 099 67 422 84 032 
2035 72 400 68 991 69 000 70 024 71 102 92 769 
2040 73 692 68 914 68 982 70 140 71 652 100 671 
2045 74 293 67 972 68 149 69 513 71 277 113 385 
2050 75 899 67 961 68 287 70 184 71 997 136 743 

F. Percentage in age group 65 or older 

1995 12.5 12.5 12.5 12.5 12.5 12.5 
2000 12.5 12.7 12.7 12.7 12.7 12.7 
2005 12.6 12.9 12.9 12.9 12.9 12.9 
2010 13.2 13.6 13.6 13.6 13.6 13.0 
2015 14.7 15.4 15.4 15.4 15.4 12.9 
2020 16.6 17.6 17.6 17.3 17.6 12.7 
2025 18.8 20.1 20.1 19.5 20.1 12.6 
2030 20.6 22.3 22.3 21.2 20.4 12.6 
2035 21.4 23.2 23.2 22.0 20.4 12.7 
2040 21.5 23.3 23.2 22.2 20.4 12.8 
2045 21.5 23.2 22.9 22.1 20.3 12.9 
2050 21.7 23.4 22.9 22.2 20.5 12.8 

G. Age group 0-14 (thousands) 

1995 59 161 59 161 59 161 59 161 59 161 59 161 
2000 59 771 58 756 58 756 58 756 58 756 58 808 
2005 58 579 56 442 56 442 56 442 56 442 56 481 
2010 56 943 53 597 53 597 53 597 53 597 58 708 
2015 57 081 52 564 52 564 52 564 52 564 73 190 
2020 58 268 52 697 52 697 53 864 52 697 95 737 
2025 59 241 52 662 52 662 55 789 52 662 122 849 
2030 59 376 51 782 51 782 56 536 60 280 144 543 
2035 59 090 50 458 50 527 55 586 63 827 153 935 
2040 58 978 49 310 49 807 54 038 63 390 159 158 
2045 59 258 48 583 49 740 52 972 62 432 175 002 
2050 59 724 48 075 49 984 52 984 60 967 216 127 

H. Potential support ratio in 2050  by age at entry into non-working-age population 

Age      
65 2.82 2.57 2.63 2.74 3.04 5.21 
70 4.09 3.71 3.79 3.97 4.36 8.20 
75 6.12 5.47 5.59 5.86 6.40 13.13 
80 9.76 8.59 8.79 9.20 10.05 22.01 
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EUROPE      

Scenario I II III IV V VI 

Period 
Medium 
variant 

Medium  
variant with  

zero migration 

Constant  
total 

population 

Constant 
age group 

15-64 
Ratio 15-64/65+ 
not less than 3.0  

Constant ratio  
15-64/65 years 

or older 

A. Average annual net migration (thousands) 

1995-2000 950 0 854 0 0 5 844 
2000-2005 757 0 1 063 0 0 12 410 
2005-2010 535 0 1 046 293 0 1 868 
2010-2015 458 0 1 150 3 642 0 17 234 
2015-2020 377 0 1 478 4 696 0 24 901 
2020-2025 305 0 1 879 4 847 0 29 817 
2025-2030 265 0 2 199 4 316 15 049 30 837 
2030-2035 265 0 2 371 3 511 11 725 30 110 
2035-2040 265 0 2 519 3 489 8 922 34 504 
2040-2045 265 0 2 665 3 530 6 020 38 863 
2045-2050 265 0 2 803 3 945 5 293 50 841 

Grand total 1995-2050 23 530 0 100 137 161 346 235 044 1 386 151 

B. Total population (thousands) 

1995 727 912 727 912 727 912 727 912 727 912 727 912 
2000 728 887 723 482 727 912 723 482 723 434 753 810 
2005 727 431 717 671 727 912 717 671 717 649 814 445 
2010 724 242 711 598 727 912 713 122 711 623 824 271 
2015 719 307 704 660 727 912 725 305 704 731 913 174 
2020 711 909 695 650 727 912 742 496 695 760 1 046 692 
2025 702 335 684 055 727 912 759 766 684 189 1 212 912 
2030 690 976 670 167 727 912 773 668 749 368 1 392 793 
2035 677 745 654 730 727 912 783 008 802 725 1 576 523 
2040 662 541 637 917 727 912 791 587 844 398 1 789 486 
2045 645 648 619 792 727 912 799 739 871 749 2 032 569 
2050 627 691 600 464 727 912 809 399 894 776 2 346 459 

C. Age group 15-64 (thousands) 

1995 487 110 487 110 487 110 487 110 487 110 487 110 
2000 494 102 492 142 495 287 492 142 492 222 513 673 
2005 496 449 492 555 499 872 492 555 492 680 561 570 
2010 496 671 491 475 503 224 492 555 491 630 572 861 
2015 485 578 477 950 494 817 492 555 478 105 628 831 
2020 469 838 459 414 482 880 492 555 459 554 712 731 
2025 451 599 438 874 470 673 492 555 438 988 818 857 
2030 432 691 418 796 460 324 492 555 474 437 935 364 
2035 414 960 400 452 452 463 492 555 504 056 1 056 366 
2040 397 473 381 771 444 939 492 555 526 638 1 196 976 
2045 380 886 363 446 438 583 492 555 542 098 1 358 048 
2050 364 277 345 100 432 959 492 555 556 871 1 564 343 

D. Potential support ratio 15-64/65 or older 

1995 4.81 4.81 4.81 4.81 4.81 4.81 
2000 4.60 4.65 4.67 4.65 4.66 4.81 
2005 4.29 4.35 4.40 4.35 4.36 4.81 
2010 4.24 4.30 4.38 4.31 4.31 4.81 
2015 3.89 3.92 4.03 4.02 3.93 4.81 
2020 3.47 3.46 3.60 3.66 3.47 4.81 
2025 3.06 3.03 3.20 3.33 3.03 4.81 
2030 2.73 2.70 2.90 3.08 3.00 4.81 
2035 2.50 2.47 2.71 2.92 3.00 4.81 
2040 2.34 2.30 2.56 2.81 3.00 4.81 
2045 2.21 2.16 2.46 2.72 3.00 4.81 
2050 2.11 2.04 2.38 2.62 3.00 4.81 
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     EUROPE

Scenario I II III IV V VI 

Period 
Medium 
variant 

Medium  
variant with  

zero migration 

Constant  
total 

population 

Constant 
age group 

15-64 
Ratio 15-64/65+ 
not less than 3.0  

Constant ratio  
15-64/65 years 

or older 
E. Age group 65 or older (thousands) 

1995 101 338 101 338 101 338 101 338 101 338 101 338 
2000 107 439 105 831 105 982 105 831 105 712 106 865 
2005 115 588 113 249 113 639 113 249 113 117 116 829 
2010 117 185 114 231 114 912 114 283 114 119 119 178 
2015 124 910 121 798 122 842 122 522 121 730 130 822 
2020 135 491 132 589 134 135 134 409 132 569 148 276 
2025 147 524 144 774 147 081 147 993 144 801 170 355 
2030 158 482 155 357 158 824 160 149 158 146 194 593 
2035 165 668 162 033 167 217 168 622 168 019 219 766 
2040 170 119 166 178 173 647 175 250 175 546 249 019 
2045 172 046 168 008 178 182 180 882 180 699 282 528 
2050 172 985 168 986 182 222 187 704 185 624 325 446 

F. Percentage in age group 65 or older 

1995 13.9 13.9 13.9 13.9 13.9 13.9 
2000 14.7 14.6 14.6 14.6 14.6 14.2 
2005 15.9 15.8 15.6 15.8 15.8 14.3 
2010 16.2 16.1 15.8 16.0 16.0 14.5 
2015 17.4 17.3 16.9 16.9 17.3 14.3 
2020 19.0 19.1 18.4 18.1 19.1 14.2 
2025 21.0 21.2 20.2 19.5 21.2 14.0 
2030 22.9 23.2 21.8 20.7 21.1 14.0 
2035 24.4 24.7 23.0 21.5 20.9 13.9 
2040 25.7 26.1 23.9 22.1 20.8 13.9 
2045 26.6 27.1 24.5 22.6 20.7 13.9 
2050 27.6 28.1 25.0 23.2 20.7 13.9 

G. Age group 0-14 (thousands) 

1995 139 464 139 464 139 464 139 464 139 464 139 464 
2000 127 346 125 509 126 643 125 509 125 500 133 272 
2005 115 394 111 867 114 402 111 867 111 852 136 046 
2010 110 386 105 892 109 776 106 284 105 873 132 231 
2015 108 819 104 911 110 254 110 227 104 897 153 521 
2020 106 579 103 647 110 897 115 532 103 636 185 685 
2025 103 212 100 408 110 158 119 218 100 400 223 700 
2030 99 803 96 015 108 765 120 963 116 785 262 836 
2035 97 117 92 245 108 233 121 831 130 651 300 391 
2040 94 948 89 968 109 326 123 782 142 215 343 491 
2045 92 717 88 338 111 147 126 301 148 951 391 993 
2050 90 430 86 378 112 731 129 140 152 282 456 670 

H. Potential support ratio in 2050, by age of entry into non-working-age population 
Age       

65 2.11 2.04 2.38 2.62 3.00 4.81 
70 3.13 3.04 3.53 3.93 4.38 7.36 
75 4.88 4.77 5.53 6.15 6.75 11.94 
80 8.36 8.18 9.52 10.52 11.49 21.44 
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TABLE A.19.  EUROPEAN UNION, 1998 REVISION 

 
 
Source:  United Nations Population Division, World Population Prospects:  The 1998 Revision. 
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TABLE A.19 (continued) 

 
 
 
Source:  United Nations Population Division, World Population Prospects:  The 1998 Revision. 
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TABLE A.20.  EUROPEAN UNION, REPLACEMENT MIGRATION SCENARIOS 

 

EUROPEAN UNION 

  Scenario I II III IV V VI 

Period 
Medium 
variant 

Medium  
variant with  

zero migration 

Constant  
total 

population 

Constant  
age group  

15-64 
Ratio 15-64/65+ 
not less than 3.0  

Constant ratio  
15-64/65 years 

or older 
A. Average annual net migration (thousands) 

1995-2000 574 0 0 46 0 5 302 
2000-2005 470 0 263 396 0 6 171 
2005-2010 346 0 521 545 0 5 095 
2010-2015 308 0 663 1 596 0 9 012 
2015-2020 274 0 742 1 938 417 9 557 
2020-2025 250 0 869 2 424 8 550 12 947 
2025-2030 210 0 1 032 2 814 10 210 18 312 
2030-2035 210 0 1 216 2 407 8 176 20 346 
2035-2040 210 0 1 351 1 593 3 376 18 724 
2040-2045 210 0 1 416 1 063 0 16 483 
2045-2050 210 0 1 418 1 097 0 18 153 

Grand total 1995-2050 16 361 0 47 456 79 605 153 646 700 506 

B. Total population (thousands) 

1995 371 937 371 937 371 937 371 937 371 937 371 937 
2000 375 276 372 440 372 440 372 680 372 440 400 089 
2005 376 478 371 065 372 440 373 390 371 065 433 063 
2010 375 694 368 232 372 440 373 590 368 232 461 257 
2015 373 831 364 428 372 440 378 554 364 428 510 650 
2020 371 125 359 936 372 440 385 344 362 130 565 699 
2025 367 342 354 500 372 440 394 551 401 916 641 056 
2030 362 201 347 891 372 440 405 592 453 687 748 324 
2035 355 783 339 947 372 440 414 173 498 026 871 833 
2040 348 281 330 878 372 440 418 003 518 590 992 383 
2045 340 013 321 049 372 440 418 422 520 307 1 104 897 
2050 331 307 310 839 372 440 418 509 519 965 1 228 341 

C. Age group 15-64 (thousands) 

1995 249 382 249 382 249 382 249 382 249 382 249 382 
2000 251 299 249 213 249 213 249 382 249 213 268 773 
2005 251 625 247 737 248 709 249 382 247 737 291 712 
2010 250 909 245 587 248 563 249 382 245 587 311 918 
2015 245 947 239 387 245 055 249 382 239 387 344 093 
2020 239 216 231 427 240 285 249 382 232 969 379 072 
2025 230 090 221 083 233 826 249 382 254 334 426 112 
2030 218 698 208 594 226 054 249 382 282 380 492 818 
2035 207 975 196 861 219 920 249 382 306 897 570 480 
2040 199 716 187 775 217 056 249 382 319 230 647 667 
2045 193 479 180 834 216 656 249 382 322 718 721 736 
2050 187 851 174 470 216 929 249 382 325 575 803 974 

D. Potential support ratio 15-64/65 or older 

1995 4.31 4.31 4.31 4.31 4.31 4.31 
2000 4.08 4.06 4.06 4.06 4.06 4.31 
2005 3.83 3.80 3.81 3.82 3.80 4.31 
2010 3.64 3.60 3.64 3.65 3.60 4.31 
2015 3.33 3.28 3.34 3.39 3.28 4.31 
2020 3.04 2.98 3.07 3.17 3.00 4.31 
2025 2.73 2.66 2.78 2.94 3.00 4.31 
2030 2.39 2.32 2.48 2.69 3.00 4.31 
2035 2.14 2.07 2.26 2.51 3.00 4.31 
2040 2.02 1.94 2.18 2.43 3.00 4.31 
2045 1.97 1.90 2.18 2.41 3.01 4.31 
2050 1.96 1.89 2.21 2.41 3.03 4.31 
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TABLE A.20 (continued) 

 
EUROPEAN UNION

  Scenario I II III IV V VI 

Period 
Medium 
variant 

Medium  
variant with  

zero migration 

Constant  
total 

population 

Constant  
age group  

15-64 
 Ratio 15-64/65+ 
not less than 3.0 

Constant ratio  
15-64/65 years 

or older 

E. Age group 65 or older (thousands) 

1995 57 815 57 815 57 815 57 815 57 815 57 815 
2000 61 596 61 349 61 349 61 357 61 349 62 310 
2005 65 725 65 179 65 227 65 263 65 179 67 628 
2010 68 903 68 186 68 348 68 400 68 186 72 312 
2015 73 844 72 975 73 311 73 547 72 975 79 772 
2020 78 599 77 580 78 147 78 683 77 656 87 881 
2025 84 326 83 096 83 973 84 964 84 778 98 786 
2030 91 378 89 889 91 199 92 808 94 127 114 250 
2035 97 012 95 173 97 123 99 413 102 299 132 255 
2040 99 073 96 772 99 665 102 672 106 410 150 149 
2045 98 024 95 184 99 381 103 268 107 144 167 321 
2050 95 600 92 240 98 067 103 280 107 603 186 386 

F. Percentage in age group 65 or older 

1995 15.5 15.5 15.5 15.5 15.5 15.5 
2000 16.4 16.5 16.5 16.5 16.5 15.6 
2005 17.5 17.6 17.5 17.5 17.6 15.6 
2010 18.3 18.5 18.4 18.3 18.5 15.7 
2015 19.8 20.0 19.7 19.4 20.0 15.6 
2020 21.2 21.6 21.0 20.4 21.4 15.5 
2025 23.0 23.4 22.5 21.5 21.1 15.4 
2030 25.2 25.8 24.5 22.9 20.7 15.3 
2035 27.3 28.0 26.1 24.0 20.5 15.2 
2040 28.4 29.2 26.8 24.6 20.5 15.1 
2045 28.8 29.6 26.7 24.7 20.6 15.1 
2050 28.9 29.7 26.3 24.7 20.7 15.2 

G. Age group 0-14 (thousands) 

1995 64 740 64 740 64 740 64 740 64 740 64 740 
2000 62 380 61 879 61 879 61 941 61 879 69 006 
2005 59 127 58 149 58 504 58 745 58 149 73 723 
2010 55 882 54 459 55 529 55 808 54 459 77 027 
2015 54 040 52 066 54 074 55 625 52 066 86 785 
2020 53 310 50 929 54 008 57 278 51 505 98 747 
2025 52 926 50 320 54 641 60 204 62 805 116 157 
2030 52 125 49 409 55 187 63 402 77 181 141 256 
2035 50 796 47 913 55 397 65 378 88 831 169 098 
2040 49 492 46 331 55 719 65 949 92 951 194 567 
2045 48 510 45 031 56 403 65 772 90 445 215 841 
2050 47 856 44 130 57 445 65 846 86 786 237 981 

H. Potential support ratio in 2050  by age at entry into non-working-age population 

Age      
65 1.96 1.89 2.21 2.41 3.03 4.31 
70 2.77 2.66 3.12 3.43 4.24 6.34 
75 4.12 3.94 4.62 5.09 6.20 9.87 
80 6.81 6.50 7.61 8.37 10.07 17.14 

  
NOTE:  The six scenarios can be described briefly as follows: 
 
  I – Corresponds to the medium variant of the official United Nations population projections (World Population Prospects, 1998 Revision). 
 II – This scenario amends the medium variant by assuming no migration after 1995. 
III – This scenario keeps the total population figure constant at the highest level that it would reach in the absence of migration after 1995. 
IV – This scenario keeps the number of persons aged 15-64 constant at the highest level that it would reach in the absence of migration after  1995. 
 V – This scenario prevents the ratio of persons aged 15-64 to persons aged 65 and above from falling below 3.0. 
VI – This scenario keeps the ratio of persons aged 15-64 and above at the highest level that it would reach in the absence of migration after 1995. 
        This scenario is considered to be demographically unrealistic. 


