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SUMMARY
The countries of the Europe and Central Asia (ECA) region are confronting a number of
demographic challenges over the coming decades. These include shrinking populations and labor
forces because of below replacement-level fertility and older age structures, high mortality in a
large portion of the region, aging populations and high dependency ratios, shrinking youth
populations and less new entrants to the labor force, and relatively immobile populations.
Sixteen ECA countries are among twenty in the world where the number of deaths exceed the
number of births. Fertility in many ECA countries are at levels demographers refer to as “lowestlow” fertility where the number of births per woman is less than 1.3. A large portion of the
population in the ECA region live in countries where male mortality is far below what is
expected given their income and levels of development. Several ECA countries have among the
oldest median age populations in the world. This paper reviews recent past and projected
population trends for the countries of the ECA region, including implications of the expected
demographic trends over the next two decades. These include a growing number of dependents
to workers, more pensioners and less youth, and immobile populations. Population trends in the
ECA region will be compared to those globally and in other countries and regions. The ECA
countries will be distinguished based on their current and projected demographic levels. Various
policy options will be explored including the role that migration could play.
1. Introduction
The population of the world is aging at an unprecedented rate because of long-term declines in
fertility and increases in life expectancy. For many countries in the ECA region, population
aging is accelerating faster than other regions of the world because of the very steep declines in
fertility during the past two decades of economic transition, increases in mortality across large
portions of the population in the region, and already older age structures at the beginning of the
transition period in some of the countries. In addition to these trends in natural increase or
decrease (the difference between the numbers of births and deaths), several ECA countries have
also experienced large-scale emigration which further contributes to aging because migration
tends to be age-selective among younger segments of the population.
Because of the large differences in population growth among the countries of the world, this
results in the impetus to migrate from high-growth countries to low-growth countries or
countries where the populations are actually declining. Because of factors to be examined below,
differential population growth among countries does not necessarily lead to migration because of
a variety of policy and other factors. A number of the ECA countries are either currently
experiencing population decline or are expected to in the future. This is the situation across most
of the countries in the region including the largest countries and thus affects most of the
population. A small number of ECA countries continue to have higher rates of population growth
because of higher rates of fertility and younger age structures but even these countries will
experience population aging over the coming decades. How the ECA countries handle the rapid
aging of their populations over the coming decades will be important for economic growth and
standard of living.
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Because the populations of the ECA countries are growing at different rates, there is a possible
role for migration to play between high-growth and low-growth countries in addressing aging
issues. The concept of ‘replacement migration’ is one that is often discussed in countries
experiencing declining populations or labor forces.2 Replacement migration refers to using
migration in negative-growth countries as a policy tool to compensate for either quantitative or
qualitative declines in the population or labor force. Many low-population growth countries are
already using or allowing migration from abroad but these flows need to be managed carefully.
Replacement migration is just one of many possible policy solutions and one with some risk as it
involves social and political risk with the amount of ethnic and racial mixing that could result.
There has already been considerable migration among the ECA countries and between them and
the rest of the world. In some cases, this has resulted in structural dependencies between sending
and receiving countries. In other cases, the migration flows have resulted in hostilities or
resentment towards large numbers of foreign-born people residing in major destination states and
social and economic consequences for ECA countries with large outflows.
The policy questions examined in this paper are the consequences of population aging in the
ECA region and the role that migration might play in addressing differential rates of growth.
This paper represents a stock taking of data and literature on recent and projected demographic
trends in the ECA region, aging and migration, and the economic and policy implications of
those trends. Further research and policy analysis could be done in each of these areas and also
for individual ECA countries.
Structure of report: The report is structured as follows. After this introduction, the second
section reviews population trends in the ECA region over the past two decades. Following that is
a review of the literature on the issue of aging globally and specifically in the ECA region. This
includes the implications of population aging on economic growth and, employment, and public
expenditures. The next section looks at projections of demographic trends in the ECA region for
the period 2010 to 2040, including aging trends. Following this is an examination of the role that
migration and mobility play in the aging process among the ECA countries in the future. The
final section concludes by discussing policy options and areas for further research and analysis.
2. Recent demographic trends in the ECA region, 1990 to 2010
This section briefly reviews trends in population change in the countries of the ECA region over
the past two decades since the beginning of period of economic reforms and the initial period of
independence for most countries in the region. Trends are analyzed in overall population change,
and the components of population change - fertility, mortality, and migration – as well as
changes in the age structure of the ECA countries.
Population change in the ECA region since 1990
The population of any country grows or declines because of two broad components of population
change – natural increase (or decrease) and net migration, which is the difference between the
number of immigrants and the number of emigrants. Over the past two decades, there have been
2
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large differences among the ECA countries in their rates of population change and in the relative
contribution of natural increase and net migration. Figure 1 shows population change in the ECA
countries over the two decades from 1990 to 2010.3 Trends for the entire world, more developed
countries, less developed countries, Western Europe, and the United States are included for
comparison.4
Over the past two decades, the global population increased by 30 percent, with less developed
countries increasing by 36 percent and more developed countries increasing by just 8 percent.
The population of Western Europe also increased by 8 percent while the United States increased
by 23 percent. The population of the United States has long been growing faster than that in
Europe because of higher migration, higher fertility of the native-born population, and the impact
of above-average fertility among migrants and their children.5 The ECA region as a whole
decreased by 1.4 percent, thus bucking a global pattern of population increase.

Figure 1: Population Change in the ECA Region, 2000 to 2010 (percent)
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Bosnia-Herzegovina, Serbia, Montenegro, and Kosovo are not included because of incomplete time series over the
period.
4
More developed regions comprise Europe, Northern America, Australia/New Zealand and Japan. Less developed
regions comprise all regions of Africa, Asia (excluding Japan), Latin America and the Caribbean plus Melanesia,
Micronesia and Polynesia. Data are from United Nations Population Division, World Population Prospects: The
2010 Revision, (http://esa.un.org/unpd/wpp/index.htm).
5
David E. Bloom and David Canning, “Global Demographic Change: Dimensions and Economic Significance”,
Population and Development Review, Supplement: Population Aging, Human Capital Accumulation, and
Productivity Growth, Vol. 34, 2008, pp. 17-51.
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The populations of the predominantly-Muslim Central Asian countries of Turkmenistan,
Tajikistan, Uzbekistan, and Kyrgyzstan plus Turkey and Azerbaijan increased the most among
ECA countries, with rates near or above those for global population growth and the growth rate
for less developed countries. Seven ECA countries – Lithuania, Ukraine, Bulgaria, Estonia,
Latvia, Georgia, and Moldova, had population declines of 10 percent or more over this period.
Those countries in the ECA region which grew the fastest did so because of high rates of natural
increase due to their younger age structures. Most also had high net emigration. For instance, the
population of Tajikistan grew 59 percent from natural increase but had a 15 percent decline from
net out-migration. Albania and Kazakhstan both had relatively high rates of natural increase but
also high rates of emigration, which lead to both having population declines of about 3 percent
over the period.
The United States was only just behind some of these ECA countries in population growth
through a combination of both high natural increase and net immigration. The birth rate in the
United States is much higher than in most other developed countries, partially attributable to its
large immigrant population. The past two decades in the United States have seen the largest
flows of immigration in the nation’s history. For more developed countries as whole, births
barely exceed deaths and the contribution of net immigration is the major driver of population
increase, a pattern similar to that of Western Europe.
Those ECA countries which had large population declines usually did so because of a
combination of both natural decrease and net emigration. For instance, the population of
Bulgaria declined by 8.3 percent from having more deaths than births and by 5.4 percent from
net emigration for an overall decline of nearly 14 percent. There are some exceptions to this
pattern of steep population decline. In Georgia and Moldova, births exceeded deaths by a small
amount but both had huge population losses from out-migration. Russia is notable for having a
decline of 8.5 percent from deaths exceeding births and a 4.6 percent increase from net
immigration into the country.
These patterns of population change from natural increase and net migration are both driven by
and drive the age structure of the populations. As will be explained in more detail below,
populations with younger age structures grow much faster than those with older age structures
because there are more women and couples in the reproductive ages and less elderly people who
have higher mortality rates. Populations with older age structures are the opposite; they have
larger portions of their populations in higher mortality cohorts and less people in the
reproductive ages to fuel population growth. Migration tends to be quite age specific with the
highest mobility rates in the young working ages. Thus, countries with high rates of emigration
tend to lose persons in these age groups which tend to further contribute to population decline
because these people are also in the prime reproductive ages. Countries with high rates of
immigration gain disproportionate numbers of people in the young working and highreproductive ages, thus doubly contributing to population increase.
ECA countries by stage in demographic transition
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Most countries go through what is called the demographic transition. This is the transition from
high birth and death rates to lower birth and death rates.6 There is a high correlation between
level of economic development and being further along on the transition. There are typically four
stages of the transition. The first is where both birth and death rates are high, population growth
is low, and populations are small. This is typical of more agrarian societies where food supply is
variable. Because mortality is high, women typically have large numbers of children because
there can be used as a source of labor. As food supplies become more predictable and
communicable diseases are brought under control, countries enter a second stage where death
rates decline but birth rates remain high leading to rapid population growth. This was the pattern
in many of today’s low-income countries in much of the twentieth century and remains the
situation in some of the poorest countries. Countries enter a third stage when birth rates begin to
decline because infant and child mortality declines and women no longer need to have large
numbers of children to reach an ideal family size. This pattern is typically of industrializing
countries. A fourth stage is when birth rates decline to match death rates and population growth
again stabilizes. This is the situation is most of today’s high-income advanced countries.
Associated with the demographic transition are an epidemiological transition from infectious
diseases and childhood diseases being the leading cause of death to life-style causes
predomination, a rural-urban transition as economies grow and change and more people reside in
urban areas, a family and household transition away from large, often multi-generational families
to smaller nuclear families and often single-person households, and an age transition from large
numbers of young people to increased numbers of elderly.
An important point to keep in mind when examining aging and possible migration patterns is that
the ECA countries are at quite different stages of the demographic transition. In 1989, Tajikistan,
Turkmenistan, Uzbekistan, Kyrgyzstan, Azerbaijan, Albania, Armenia, Kazakhstan, and
Macedonia could be classified as being in the second or third stage of the transition with high
birth rates and low death rates leading to rapid population growth (figure 2a). Large portions of
the region’s population were in countries in the fourth stage where births only barely exceeded
deaths or were roughly the same and population growth was slow. Only in Hungary did the
number of deaths exceed the number of births.
By 2009, with the steep transition-era population declines there had been some shifts among
many ECA countries in their place along the demographic transition. In the same group of
Central Asian countries births exceeded deaths and their populations continued to grow, albeit at
much lower rates. In most countries in Eastern Europe, deaths and births are about equal so the
populations in those countries have stabilized or are declining slowly (often because of outmigration). In Russia, Ukraine, Belarus, Hungary, Bulgaria, Latvia, and Serbia, deaths exceed
births by considerable amounts leading to population decline. Demographers have recently
begun to discuss a fifth stage of the demographic transition or a second demographic transition.
This is characterized by very low fertility rates, high rates of non-marriage and non-child bearing
and high rates of non-marital child bearing. Many countries in Western Europe and a number of
the ECA countries are identified as being in this situation.
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Figure 2a: Stage in Demographic Transition
of the ECA Countries, 1989
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Source: UNICEF Regional Office for CEE/CIS, TransMONEE 2009 Database (April 2009 release).

Figure 2b: Stage in Demgraphic Transition
of the ECA Countries, 2009
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Source: UNICEF Regional Office for CEE/CIS, TransMONEE 2009 Database (April 2012 release).

Recent fertility trends in the ECA region
While the high mortality rates in many countries in the region have received the most attention of
scholars examining demographic trends, it is actually the low fertility rates which have had the
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largest numeric impact on population change.7 Fluctuations in the total fertility rate from a
replacement rate of 2.1 children per woman will have the largest impact on overall population
change in the future. Prior to the economic transition, the social welfare system in the ECA
region was decidedly pro-natalist with long and generous maternity benefits and significant state
support for early child care and education. Contraceptive prevalence was low by international
standards and abortion had become the primary means of fertility regulation.8 Marriage and child
bearing were nearly universal. The pattern over large portions of the region was early marriage,
early child-bearing, followed by subsequent abortions of subsequent pregnancies.
In 1989, much of the population resided in countries where the fertility rate was at about
replacement level as many women had settled into a two-child pattern as the norm. Fertility rates
in the Caucasus (Armenia, Azerbaijan, and Georgia) were slightly above this between 2 and 3
children per woman. Fertility rates in Central Asia and Albania were the highest between 3 and 5
children per woman, with Tajikistan being the highest at 5.1 children per woman. With the
economic transition and steep economic decline in the 1990s and changes in the social support
system, fertility rates declines in all countries in the region and in most by large amounts (figure
3). The fertility rate in those ECA countries with rates of about replacement fell to rates of
between 1.1 and 1.3 children per woman in the late 1990s and early 2000s before recovering
somewhat in the late 2000s. Rates of less than 1.3 children per woman are at levels
demographers call “lowest-low” fertility.9 A number of ECA countries have fertility rates which
are among the lowest in the world. Fertility in the high fertility ECA countries of Central Asia
and Albania have also declined by about 1.5 children on average. In 2009, only Azerbaijan and
the five Central Asian countries had fertility rates above replacement level. Thus, in ECA
countries encompassing about 85 percent of the region’s total population, the fertility rate is well
below replacement level and is not expected to increase back up to that level anytime in the
foreseeable future. This trend, coupled with already older populations and a declining number of
women in the childbearing ages, will lead to population decline across much of the region. There
have been recent increases in the fertility rate across much of the region, although the levels
remain and are expected to remain below replacement level meaning that populations will
decline because of this factor.
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The total fertility rate is the number of births a woman could expect to have over her reproductive lifetime if she
passed through them at the current age-specific fertility rates. It is a synthetic measure which applies to a cohort of
women. Allowing for some mortality, a fertility rate of 2.1 children per woman is considered to be the replacement
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David, H. P. (1999). From Abortion to Contraception: A Resource to Public Policies and Reproductive Behavior
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Figure 3: Total Fertility Rate in Selected ECA Countries, 1989-2011
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Many observers attribute the transition-induced economic declines across the ECA region as the
reason for the steep declines in fertility.10 While that fact is certainly a contributing factor, as will
be shown, there are other aspects of social change that have contributed to the decline as well.
The changing role of women and circumstances of child rearing were also contributing factors.
Demographers have isolated four immediate or proximate determinants that explain nearly all of
the variation in fertility across societies and over time. These are: percent of women married; use
and effectiveness of contraception; rates of abortion; and lactational infecundability or postpartum breastfeeding.11 Together, these four factors explain 96 percent of the variation in fertility
across a range of traditional, developing, and developed societies.
The number of marriages across the region declined by 28 percent, from 3.6 million in 1989 to a
low of 2.3 million in 2000, with the decline being universal across all countries. 12 This had a
large effect because most marriages still occur within marriage. There has been a universal
increase in contraceptive prevalence rates across all countries for which data are available. The
Soviet Union was the first country in the world to legalize abortion and as a result, an abortion
culture developed where it was an acceptable means of fertility regulation with little moral
stigma attached a little public opposition.13 The number of recorded abortions fell from 7.2
million in 1989 to 2.3 million in 2007, a two-thirds decline. The decline was universal across all
10

Elizabeth Brainerd, The Baby Decision Amid Turmoil: Understanding the Fertility Decline in Russia of the 1990s,
NCEEER Working Paper, February 15, 2007.
11
Bongaarts, J. (1978). A Framework for Analyzing the Proximate Determinants of Fertility. Population and
Development Review , Volume 4 (Issue 1 (March 1978)), 105-132. Bongaarts, J. (1982). The Fertility Inhibiting
Effects of the Intermediate Variables. Studies in Family Planning , Volume 13 (Issue 6/7, (June-July 1982)), 179189.
12
Heleniak, Timothy, “Causes and Demographic Consequences of Fertility Decline in the former Soviet Union and
Central and Eastern Europe”, Marriage and Family Review, vol. 46, no.1, pp. 79-106, January-March 2010.
13
David, H. P. (1999). From Abortion to Contraception: A Resource to Public Policies and Reproductive Behavior
in Central and Eastern Europe from 1917 to the Present. Westport, Connecticut and London: Greenwood Press.

9

countries in the region. In spite of this decline, abortion rates in some ECA countries remain
among the highest in the world. These factors have caused the number of births in the region to
decline from 6.9 million in 1989 to a low of 4.3 million in 2001 before increasing somewhat to
5.5 million in 2009.
There has been a shift in the patterns of childbearing in the region, with later marriage, later child
bearing, and higher shares of birth outside of marriage. There has been a shift in the relative
contribution of women at different ages to the overall fertility with women ages 25 to 29 now
having more births than those ages 20 to 24 as had been the case during the communist period.
This is the result of less social support for childbearing and rearing and increased returns to
education causing many women and couples to delay or defer children in favor of increased
education and starting careers. Thus, the pattern of fertility across much of the region is
beginning to resemble that of Western Europe.
Recent mortality trends in the ECA region
At the beginning of the transition period in the early 1990s, the populations living in a large
number of ECA countries had very poor health outcomes which were inconsistent with their
levels of income and development. The Soviet health and welfare system achieved a number of
strides in improving the health of the population, up to a point. For Soviet males in 1964, life
expectancy was within a year of U.S. males and for Soviet females in that year, life expectancy
was the same as in the U.S. Thereafter, life expectancy and mortality trends between most of the
ECA countries and the West began to diverge considerably, when reductions in mortality from
infectious diseases had reached their maximum gains and no longer offset increased deaths from
chronic diseases and violence. In Russia, aside from a brief period during the anti-alcohol
campaign in the mid-1980s, the highest life expectancy achieved for Russian men was in 1964 nearly a half century ago! Russian women only achieved their 1964 peak in 2007.14 Thus, Russia
and a number of other countries in the ECA region have completely missed the large declines in
mortality and morbidity that has taken place across both developed and developing countries.
Life style factors - diet, tobacco and alcohol consumption, lack of exercise and stress partly
account for the gap in ECA-western mortality and morbidity patterns.15 This pattern of excess
mortality did not apply to the entire ECA region and applies mainly to the Slavic states of the
former Soviet Union (Russia, Ukraine, and Belarus), the three Baltic states, and Kazakhstan, all
which all have large Slavic populations. However, the pattern of high mortality affects a large
portion of the ECA population.
Thus, much of the ECA population had poor health outcomes and high mortality even before the
disruptive period of extreme social and economic change and initial period of independence of
the 1990s when mortality increased and life expectancy declined precipitously across much of
the region. The declines in life expectancy are unprecedented for countries not impacted by war
or natural disasters. The increases in mortality and declines in life expectancy were universal
across the region, albeit to vary levels and with different timing. Life expectancy for Russian
14

Heleniak, Timothy, “Population Trends in Russia”, Return to Putin’s Russia: Past Imperfect, Future Uncertain,
Fifth edition, edited by Stephen Wegren, Rowman and Littefield Publishers Inc., (forthcoming in 2013).
15
Vladimir M. Shkolnikov and Alexander Nemtsov, “The Anti-Alcohol Campaign and Variations in Russian
Mortality,” in Premature Death in the New Independent States, 239–61.
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women fell by 3.3 years from 1989 to 1994 and by 7.1 years for men in Russia over the same
period (figure 4a and 4b). Life expectancy for Russian males has since increased by 5 years but
are still not at the levels they were at the beginning of the transition period. The other Slavic
countries of Ukraine and Belarus and the Baltic states had similar but smaller declines. The
countries of Eastern Europe16 had smaller declines in life expectancy and faster recoveries, in
part attributable to active labor market measures put in place to cushion the restructuring taking
place in the labor market.17 There have been improvements in life expectancy in Russia and
many other ECA countries in recent years as result of improved economic conditions. Baring
another economic and social upheaval as seen in the 1990s, life expectancy is expected to slowly
increase in Russia and many other FSU states, although the levels will remain significantly
below what is expected based on their income levels.
Figure 4a: Life expectancy for males in selected ECA countries,
1989 to 2009
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For the purposes of this paper, the term Eastern Europe is used to distinguish them from those ECA countries
which are part of the CIS. Eastern Europe includes Poland, the Czech Republic, Slovakia, Hungary, Albania,
Bulgaria, Romania, Slovenia, Croatia, Macedonia, Bosnia-Herzegovina, Serbia, Montenegro, and Kosovo.
17
Giovanni Andrea Cornia and Renato Paniccia, eds., The Mortality Crisis in Transitional Economies (New York:
Oxford University Press, 2000).
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Figure 4b: Life expectancy for females in selected ECA countries,
1989 to 2009
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The unique mortality crisis across a large portion of the ECA region spawned a large literature
examining its causes.18 These studies have noted and come to several conclusions. The mortality
crisis across much of the region was not due to a collapse of the health care system (there were
too many doctors to begin with), worsening environmental conditions (which actually improved
as result of declines in industrial output), or worsening diets. Much of the increase was due to
poor coping mechanisms on the part of many in the region as a result of large output declines,
periods of high inflation, open unemployment became a reality for the first time, large-scale
privatization in many states, causing labor turnover, the break up three of the federal states in the
region, two with some violence, the large movement of peoples around and within these states,
the collapse of the social safety net – education, health, social protection system of guaranteed
wages and pensions, and the re-writing of the social contract. During periods when mortality
increased in the early 1990s, it was those in the middle ages which had the largest increases and
the causes of deaths which increased the most were cardiovascular causes and external causes
(homicide, suicide, accidents, and drownings).19 In the Russia, Ukraine, and Belarus, the Baltic
states, and to a lesser extent some countries in Eastern Europe such as Poland, Hungary, the
Czech Republic and Slovakia, adult mortality levels are rather inconsistent with infant and child
mortality levels, which are relatively low, and consistent with their levels of development. In
Central Asia and the most of the former Yugoslav states, both child and adult mortality are in
line with their income levels.

18

Charles M. Becker and David Bloom, eds., World Development, Special Issue: The Demographic Crisis in the
Former Soviet Union, 26, no. 11 (1998): 1913–2103. Premature Death in the New Independent States, ed. Jose Luis
Bobadilla, Christine A. Costello, and Faith Mitchell (Washington, D.C.: National Academy Press, 1997), 184–219.
Eberstadt, Nicholas , Russia’s Peacetime Demographic Crisis: Dimensions, Causes, Implications, The National
Bureau of Asian Research, NBR Project Report, May 2010.
19
The World Bank, Dying Too Young- Addressing Premature Mortality and Ill Health Due to non-Communicable
Diseases and Injuries in the Russian Federation, Human Development Department, ECA Region, 2005.
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Another trend that marks a large portion of the population of the region are the large differences
between male and female mortality. Globally, women outlive men by 4 years. In more developed
countries, the gap is about 7 years and in the less developed about 4 years. 20 In much of the ECA
region women outlive men by 8 years and in Russia, Ukraine, and Belarus and three Baltic
states, women outlive men by more than 10 years. Russia has the largest female-male life
expectancy advantage in the world, currently 11.9 years, which is slightly narrower than in 1994
at the peak of the mortality crisis when it was 13.8 years.
The number of deaths across the region increased by 25 percent between 1989 and 1994 from 4.2
million to 5.2 million. Many of these were considered ‘premature’ deaths which would not have
occurred if mortality rates had stayed the same as at the beginning of the transition period. The
number of deaths fell across much of the region since the peak in the mid-1990s but has since
begun to increase as the population ages. There remains considerable scope for population
increases across much of the population of the region from decreases in mortality.
Changes in the age structure and dependency ratio in the ECA region
The age transition is one of the transitions which accompany the demographic transition. As
fertility rates decline, societies undergo shifts from very young to very old populations. This is
because the size of each newly-born cohort is smaller than older cohorts. This causes the average
or median age in a country to increase as well as for the proportion old to increase and the
proportion young to decrease. There are several demographic factors which contribute to
population aging but the most important is the level of fertility and how much it deviates from a
replacement level of 2.1 children per woman. As was shown in the previous section, fertility has
declined significantly in all of the ECA countries over the past two decades and in a number of
them, is far below replacement level contributing to rapid increases in aging.
The reason that fertility is the major factor driving population aging is that it contributes to
changes in the size of cohorts much more so than mortality or migration. Even though a large
portion of the ECA population resides in populations with low life expectancy, these cohorts
have already been born, so deviations in mortality will only influence overall population change
and aging within certain parameters. For instance, the number of people expected to retire within
two decades is known to a rather high degree of accuracy because they are already alive and the
while mortality rates might fluctuate it will do so within a rather narrow band. Similarly, the
number of women who will give birth in twenty years when their reproductive ages begin is
known and relatively fixed because they are also already born. What is not known, is the size of
the cohorts the current cohort of women in their reproductive ages will have. However, if women
in age cohort give birth to more than 2 children on average, and those children survive past
childhood, the society will both grow and get younger. It will grow because a larger cohort is
replacing a smaller one and it will get younger because it is younger than the cohort it is
replacing. However, if women in a particular cohort give birth to less than 2 children, the
opposite will happen. The society will shrink and age. It will shrink because the new cohort will
be smaller than one it is replacing and age because its relative contribution to median age is
smaller. This is what is often referred to as ‘population momentum’, which is the inherent ability
to grow or decline which is built into the age structure. Even if women in a high-fertility country
20

Population Reference Bureau, 2011 World Population Data Sheet, (www.prb.org).
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immediately dropped their fertility to 2 children, it would continue to grow because there are so
many in their reproductive years. Likewise, in low-fertility countries like many in the ECA
region, even with increases in fertility to above 2 children per woman, this wouldn’t immediately
increase population size since the cohorts of reproductive-age women are small and have been
shrinking.
On a societal level, aging can be defined in several different ways. The simplest and most
commonly used is the median age – the age at which half the population is above and half the
population is below. Others are the proportion of the population by major age groups, usually
divided into the young, working ages, and elderly. The exact ages and transitions between these
life stages vary by country, but in order to facilitate comparison, the same cut-off ages among
countries will be used.
The impact of migration on aging: The previous section showed the ECA countries over the
past two decades by their levels of net migration (see figure 1). Russia has had the largest
absolute population increase from migration of about 5 percent. Albania, Georgia, Moldova,
Kazakhstan, Kyrgyzstan, and Tajikistan have had emigration of 15 percent or more of their
populations during this period. These trends are important not just for overall population change
but also for aging in countries where there has been either large amounts of immigration or
emigration. This is because there is well-defined selectivity to migration by age, along the life
cycle, and by gender.21 According to that text, “in virtually every human society, young adults
are far more likely to migrate than people at any other age”. In most advanced societies, young
adults finish their education, embark on careers or get jobs, establish their own households, get
married and start families. Many of these stages involve a move. There is also slightly higher
mobility rates among children under the age of 5, as young adults bring them along on their
moves. There is also often a small uptick in mobility at retirement age. Thus, regions and
countries gaining large numbers of migrants tend to disproportionally gain those in the young
adult ages, which serves to lower the median age. On the other hand, regions and countries
which experience large amounts of out-migration tend to loose from those in the young adult
ages and contributes to population aging.
There are not comprehensive data on the age-sex structure of migrants from the ECA countries
experiencing large outflows of people but data are available on the age-sex composition of the
stocks and flows in Russia from which some inferences can be made about the impact on sending
countries (figure 5). Data on the age-sex composition of migrants in the United States are
included for comparison and also because there are more detailed data on the documented and
undocumented migration flows. In 1990, the stock of migrants in Russia was 11.5 million, nearly
all of which were persons who had undertaken an internal migration within the Soviet Union and
who became classified as an international migrant by virtue of residing outside their newlyindependent country of birth. In 1990, the median age of migrants was 37.9 years which was
somewhat older than the total population which had a median age of 34.4 years. 22 The age group
with the largest number of migrants was the 35 to 39. By 2010, the stock had grown to 12.3
21

John R. Weeks, Population: An Introduction of Concepts and Issues, Tenth Edition, 2008 Thomson-Wadsworth,
p. 276.
22
A slightly different methodology is used to compute the median age than elsewhere in the UN population
database, because of the lack of data on the distribution within each five-year age group and above age 65.
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million and the median age of migrants had increased to 43 years and the three groups 45 to 54
years of age had the most migrants. This was a faster increase than the total population which
increased to 38.1 years.
Figure 5: The Age-Sex Structure of the Migrant Stocks in the United States and Russia,
1990 and 2010 (percent of total population by sex)
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Source: United Nations, Population Division (2011). Trends in International Migrant Stock: Migrants by Age and
Sex, (http://esa.un.org/MigAge/).

A similar process took place in the United States, a period of almost unprecedented migration
into the country, when the migration stock increased from 23.3 million in 1990 to 42.8 million in
2010. The median age of migrants in the United States increased from 38.0 to 41.6 years, which
was slightly faster than the median age of the population which increased from 34.3 years to 36.5
years. Similar to Russia, the median age of migrants is older than the population as a whole. A
similar upward shift in the age structure of the migrant stocks also took place in the United
States.
The above data are based on the stocks of migrants and don’t quite square with data on the flows
of migrants which are more consistent with migration theory which predicts high mobility in the
young adult ages. This pattern is seen to Russia in figure 6. These data show an obvious peak in
mobility for both immigrants and emigrants at ages 20 to 24, somewhat slower mobility at ages
25 to 29 years of age and then continued decreasing flows up the age structure (noting the
irregular age groups in which data are reported). In 2009, Russia had a net gain of a quartermillion migrants and net gains at each age group.
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Figure 6: The Age-Sex Structure of Migrants in Russia, 2009
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Though the data are only for one year, a similar age structure exists for other years with slightly
different totals.23 Being skewed towards the younger ages, the structure of net gains in migration
should have the effect of lowering the median age of migrants which it doesn’t seem to do,
perhaps because flows are so small as a share of the total migrant stocks. The role that the
undocumented migration plays also needs to be considered. If the experience of the United States
is any guide, the undocumented population has a younger age profile than the documented
population.24 In the United States, men ages 18-39 make up 35 percent of the undocumented
immigrant population, compared with 14 percent among the U.S. born and 18 percent among
legal immigrants (figure 7). Unauthorized immigrants are much less likely to be ages 65 and
older (1.2 percent) than are U.S.-born residents (12 percent) or legal immigrants (16 percent).
Obviously, further data analysis is needed, especially of the impact on the major sending ECA
countries. Many of these are lower-income countries with less well-developed statistical systems,
so survey data could be a source of determining the age-sex profile and other characteristics of
the migrant populations from these countries.

23

A visualization of the age structure of migrants by age for Russia for 1997 to 2009 is available at:
http://www.gks.ru/wps/wcm/connect/rosstat/rosstatsite/main/population/demography/c2cb4b80449fc2f3a8fcb8b370
74422a.
24
Jeffrey S. Passel and D’Vera Cohn. A Portrait of Unauthorized Immigrants in the United States. Washington, DC:
Pew Hispanic Center, April 2009.
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Figure 7: Total Immigrant and Unauthorized Immigrant Populations in the United States
Immigrant Population, by Age and Sex, for the
United States: 2010

Source: Migration Policy Institute, US Historical Trends, based on data from the American Community Survey,
2010. (http://www.migrationinformation.org/DataHub/pyramids.cfm). Jeffrey S. Passel and D’Vera Cohn. A
Portrait of Unauthorized Immigrants in the United States. Washington, DC: Pew Hispanic Center, April 2009.

In nearly all cases, because of the age-selective nature of outmigration, those countries in the
region which has lost large numbers of people through emigration or who have large numbers of
persons working abroad have suffered even more significant declines in the ratios of workers to
pensioners. In Romania, the number of wage earners who contribute to the pension scheme has
fallen by 50 percent in part because of migration from the country.
Median ages of the ECA countries: Table 1 shows the median age of the ECA countries and
selected other countries and regions in 1990, 2010, and 2040. There is obviously considerable
variation among the world’s countries and regions in terms of median age. Japan has the world’s
oldest population with a median age of 44.7 years while Niger has the youngest with a median
age of just 15.5 years. Japan has long had very low population growth and its population has
been begun to decline and is expected to decline even more in the future. Niger, on the other
hand, has long had the highest fertility rate in the world and its population doubled over the past
two decades from 7.8 million to 15.5 million.
The global median age is 29.5 years and most ECA countries are much older than this. Slovenia,
Bulgaria, Croatia, and Latvia have median ages over 40 years placing them among the oldest
countries in the world along with some of the older countries of Europe where aging and
declining populations are becoming a major concern. The median age for all developed countries
is 39.7 years. Most ECA countries have median ages of between 35 and 40 years which place
them among the older countries in the world, most of which are in the northern parts of the ECA
region. Armenia, Albania, Azerbaijan, Kazakhstan, and Turkey have median ages about that of
the world as a whole. Only the Central Asian states of Turkmenistan, Uzbekistan, Kyrgyzstan,
and Tajikistan have median younger than the global average and that for less developed regions
of 27 years, with Tajikistan having the youngest median age in the region of 20 years.
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With declines in fertility and increases in life expectancy, population aging is nearly universal
across the world. Globally, the median age increased by 4.8 years since 1990. With the steep
drops in fertility over the past two decades, most ECA countries had much large increases in
their median ages than this. Of ECA countries, Bosnia and Herzegovina had the largest increase
in its median age of 9.7 years from 29.7 years to 39.4 years (though caution should exercised
since the country has not conducted a population census since the last Yugoslav census in 1991).
The countries of Central Asia had the smallest increases in their median ages indicating the role
that population momentum plays as well as the growing divergence in the age structure among
ECA countries.
Changing age structures in selected ECA countries: How the age structure has changed over
the past two decades for three ECA countries is shown in figure 8. The three countries are
Slovenia, which has the oldest age structure in the region, Tajikistan, which has the youngest,
and Russia, the largest country in the region and also a major migration destination within the
region but where population decline has become a concern. In 1989, Slovenia and Russia had
somewhat similar age structures with about 26 percent youth (ages 0 to 17), 57 percent of the
population in the working ages (18 to 59), and 15 percent elderly (60 years of age and older). 25
These age structures were favorable for economic growth as well with over half of the
populations in the working ages, the elderly populations are not that large, and the dependency
ratios are relatively low, roughly 7 dependents for each 10 workers. By contrast, in Tajikistan in
1989, nearly half the population was below 18, 45 percent were in the working ages, and only 6
percent elderly. The dependency ratio was 12 dependents per 10 workers, obviously mostly
young dependents. One distinction between the aging patterns in the now-older ECA countries
such as Slovenia and Russia, and the younger ones such as Tajikistan is where in the age
structure is the source of aging. In Russia and Slovenia, the aging is coming from the middle of
the age structure as persons from past larger cohorts become elderly, while in Tajikistan, aging
comes from the bottom of the structure, where smaller cohorts of recent decades move into the
workforce replaced by the smaller birth cohorts.26

25

For comparison, the same age groups are used even through the schooling systems and retirement ages differ
among countries.
26
F. Landis MacKellar, “The Predicament of Population Aging: A Review Essay”, Population and Development
Review, Vol. 26, No. 2, June 2000, pp. 365-397. Review of Peter G. Peterson, Gray Dawn: How the Coming of Age
Wave Will Transform America and the World, New York: Times Books, 1999.
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Table 1: Median Age in the ECA and selected other countries, 1990, 2010, 2040 (years)
Major area, region, country
or area

1990

2010

Change 1990 Change 2010
2040
to 2010
to 2040

Japan
37.4
44.7
52.6
7.3
7.9
Germany
37.6
44.3
50.0
6.7
5.7
Italy
37.0
43.2
50.3
6.2
7.1
Slovenia
34.1
41.7
49.4
7.6
7.7
Bulgaria
36.6
41.6
48.9
5.0
7.3
Croatia
35.8
41.5
47.4
5.7
5.9
Latvia
34.6
40.2
47.2
5.6
7.1
Europe
34.8
40.1
46.4
5.3
6.3
France
34.8
39.9
42.7
5.1
2.8
Hungary
36.4
39.8
45.9
3.4
6.1
United Kingdom
35.8
39.8
42.4
4.0
2.6
Estonia
34.4
39.7
45.3
5.2
5.6
More developed regions
34.5
39.7
44.7
5.1
5.1
Bosnia and Herzegovina
29.7
39.4
51.0
9.7
11.6
Czech Republic
35.1
39.4
47.3
4.2
7.9
Lithuania
32.7
39.3
46.1
6.6
6.8
Ukraine
35.1
39.3
46.1
4.2
6.8
Romania
32.6
38.5
48.2
5.9
9.7
Eastern Europe
33.6
38.3
46.0
4.7
7.7
Belarus
33.0
38.3
46.0
5.2
7.8
Poland
32.3
38.0
47.8
5.7
9.8
Russian Federation
33.3
37.9
44.9
4.5
7.0
Serbia
33.6
37.6
45.3
4.0
7.8
Georgia
31.2
37.3
48.1
6.1
10.7
Slovakia
30.9
36.9
47.6
6.0
10.6
United States of America
32.9
36.9
39.6
4.0
2.8
Montenegro
30.1
35.9
43.8
5.9
7.8
TFYR Macedonia
29.5
35.9
46.8
6.4
10.9
Republic of Moldova
29.9
35.2
46.7
5.3
11.5
China
25.1
34.5
46.4
9.4
11.8
Armenia
27.0
32.1
42.8
5.0
10.7
Albania
23.8
30.0
45.1
6.2
15.1
Azerbaijan
23.2
29.5
38.1
6.4
8.6
World
24.4
29.2
36.3
4.8
7.1
Kazakhstan
26.0
29.0
32.9
3.0
3.9
Turkey
21.7
28.3
39.4
6.6
11.1
Less developed regions
21.7
26.9
34.8
5.3
7.9
Central Asia
21.7
25.0
33.7
3.3
8.7
Turkmenistan
19.7
24.5
35.2
4.8
10.7
Uzbekistan
19.4
24.2
36.1
4.7
11.9
Kyrgyzstan
21.6
23.8
30.9
2.2
7.1
Tajikistan
18.3
20.4
28.5
2.0
8.1
Africa
17.6
19.7
24.5
2.1
4.8
Niger
15.9
15.5
18.1
-0.4
2.6
Sources and notes: United Nations, Population Division (2011). World Population Prospects: The 2010 Revision, CDROM Edition. Europe is broadly defined to encompass Northern, Southern, Western, and Eastern Europe which
includes a number of ECA countries. Eastern Europe includes Belarus, Bulgaria, Czech Republic, Hungary, Poland,
Moldova, Romania, Russia, Slovakia, and Ukraine. Central Asia includes Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan, and Uzbekistan. Countries and regions are in order by median age in 2010.
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The size of the Slovenian population is about the same in 2010 as it was in 1989, after declining
slightly to about 2000 and growing moderately after that. However, the age composition of the
population has shifted considerably. The percent youth fell from 26 to 17 percent of the
population and the elderly population increased from 15 to 22 percent, thus becoming larger than
the youth population, necessitating a shift in some social expenditures. The overall dependency
ratio declined because the working-age population increased slightly over this period from 59 to
61 percent of the population.
Over the past two decades, the population of Russia has declined by just over 5 million or by
about 3 percent. Russia has had a similar shift in its age structure to Slovenia where the youth
population declined from 27 to 18 percent of the population, while the elderly population
increased from 15 to 18 percent. The dependency ratio fell over this period, from 74 dependents
per 100 workers to 56, thus providing a temporary demographic dividend and contributing to
overall economic growth. This is in part due to larger cohorts entering the working ages from a
pro-natalist policy enacted in the late 1980s. As the smaller cohorts of the past two decades
replace larger cohorts that are retiring, the size of the working-age population peaked in 2007
and will continue to decline, acting as a brake on economic growth.
Tajikistan provides a good example of the situation in a fast-growing population. Tajikistan’s
population grew by 45 percent since 1989 from 5.1 to 7.5 million in spite of declines in fertility.
The youth population fell from 49 to 42 percent as did the elderly population from 6 to 5 percent.
The working age population increased from 45 to 52 percent of the population and increased in
absolute size from 2.3 to 4.0 million. As a result the dependency ratio declined from 125
dependents per 100 workers to 89, driven mostly by the large decline in the youth dependency
ratio. However, the dependency ratio remains quite high.
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Figure 8: Age structure in Slovenia, Russia, and Tajikistan, 1989 to 2010 (percent of total
population)
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Source: UNICEF Regional Office for CEECIS, TransMONEE 2011 DATABASE, released in April 2012
(www.unicef.org/ceecis).
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Dependency ratios in the ECA region: Figure 9 shows the ECA countries by their overall
dependency ratios in 2010, disaggregated into youth and elderly dependency ratios.27 Those with
high overall dependency ratios are a combination of relatively young populations with large
youth populations (Uzbekistan, Turkmenistan, and Tajikistan) and countries with older
populations with large elderly populations and also somewhat large youth populations (Estonia,
Bulgaria, Croatia, and Serbia). Those with low overall dependency ratios tend to have a balance
between youth and elderly populations and relatively large working-age populations. There are
large differences in the relative contribution of each with some of the older populations (Latvia,
Ukraine, Bulgaria, Slovenia, Belarus, Czech Republic, and Russia) having low youth
dependency ratios of around 22 young people per 100 persons in the working ages and between
27 and 39 elderly persons per 100 workers. These ratios dictate a different pattern of social
expenditures than in populations with younger populations. The countries with younger
populations (Azerbaijan, Albania, Kazakhstan, Kyrgyzstan, Uzbekistan, Turkmenistan, and
Tajikistan) typically have larger youth dependency ratios of between 32 and 59 youth per 100
workers and smaller elderly dependent populations. The range of elderly dependency ratios is
from less than 10 elderly per 100 workers in Turkmenistan, Tajikistan, and Uzbekistan to over
36 elderly per 100 workers in Latvia, Hungary, Estonia, Croatia, Serbia, and Bulgaria. The range
of youth dependency ratios is from less than 22 youth per 100 workers in Latvia, Ukraine,
Bulgaria, and Slovenia to 50 or more in Uzbekistan, Turkmenistan, and Tajikistan.
Figure 9: Dependency ratios in the ECA countries, 2010
(ratio of 0-14 and 60+ population to 15-59 population, per cent)
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Source: UNICEF Regional Office for CEECIS, TransMONEE 2011 DATABASE, released in April 2012 (www.unicef.org/ceecis).

Age-sex pyramids in old and young ECA countries: To further illustrate the impact of changing
age structures, population pyramids for the selected groups of countries in the ECA are shown
27

Using a slightly different definition of the overall dependency ratio as the ratio of 0-14 and 60+ population to 1559 population.
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and discussed below. Age-sex pyramids are a common graphic tool used by demographers to
depict the age and sex structure of a population to illustrate both its demographic past and future.
They show the number of people in each age cohort along the vertical axis starting from age 0 at
the bottom up to the highest age at the top, in this case age 105. Males are on the left side of the
pyramid and females on the right. The name population pyramid derives from the rather classic
pyramid shape that countries typically had when they were growing. However, as will be shown,
many ECA countries, especially those with older age structures, hardly resemble pyramids.
Figure 10 shows the age-sex structure in 2010 and 2050 of the four ECA countries with the
oldest median age - Bulgaria, Croatia, Latvia, and Slovenia. Noticeable for all four countries in
2010 is that the each of the most recent four or more age cohorts are smaller than the previous
one because of the steep declines in fertility in the 1990s and 2000s. For some, the 0 to 5 year
age group is slightly larger because of small increases in fertility. In the case of Latvia, this
reflects a larger cohort of women entering their prime child-bearing years.
Projecting these age structures forward 40 years (shown in the same scale as in 2050 to facilitate
comparison) shows considerable change. All are projected to have population declines with
Slovenia having the smallest decline of 2 percent and Bulgaria the largest of 27 percent from a
current size of 7.5 million to 5.5 million. This will be a decline of nearly 40 percent from 1990
when the population of Bulgaria was 8.8 million. All will have even larger declines in their
working-age populations of between 25 and 44 percent. The reason for the larger declines among
the working ages than the overall populations is because of smaller cohorts entering the working
ages than those retiring because of the recent fertility declines, as these smaller cohorts of the
past two decades will be mid-career by 2050.
As mentioned, in addition to age structure, a major factor dictating the future population size of
any country are deviations in the total fertility rate from a replacement level of about 2.1 children
per woman. In all four countries, the current fertility rate is about 1.5 children per woman, which
are higher than in the late 1990s when they had fertility rates of 1.1 or 1.2 children per woman.
The assumption embedded in the projections is that the fertility rate will rise in the future. By
2050, all of these countries are projected to have fertility rates of about 1.9 children per woman,
higher than now but still below replacement. However, even if the replacement level is achieved
earlier, because of past fertility declines, the number of women of reproductive-ages (15 to 49
years of age) are expected to decline by between 25 and 44 percent in these countries. Thus, in
order for the populations of these countries to remain at the same size, women would have to
start having 3 or more children each, something that they show few signs of doing.
The median age in all of the countries is expected to rise by 5 to 7 years from about 41 or 42
years of age to 47 or 48 years of age. The percent elderly ranges from 22 to 24 percent of the
population in these four countries currently but is projected to rise to between 34 and 37 percent
of the total population by mid-century putting a strain on the pension and health care systems.
All are projected to have large increases in their dependency ratios, from about 45 dependents
per 100 workers currently to between 74 and 81 in 2050, mostly because of increases in their
elderly dependents. 28
28

The total dependency ratio is the ratio of the sum of the population aged 0-14 and that aged 65+ to the population
aged 15-64.
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By contrast are the age-sex structures of the four ECA countries with the youngest median ages Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan (figure 11). Their current age structures
resemble more closely classic pyramid shapes with much larger young cohorts than older ones
meaning that the population are poised for growth. Uzbekistan is projected to grow by 29 percent
between 2010 and 2050, Turkmenistan 32 percent, Kyrgyzstan 46 percent, and Tajikistan 56
percent, the most of any ECA country. Collectively, the size of these four countries increased
from 34 million in 1990 to 45 million currently and are projected to total 61 million in 2050. In
contrast to most countries in the ECA region which are projected to have declines in their labor
forces over the coming decades, in these four Central Asian countries, there are expected to be
increases, with Tajikistan having the largest increase of 68 percent, from 4.0 million to 6.7
million.
While the fertility rate in all four countries is projected to decline to at or near replacement level
in the future, because of past high fertility rates, the number of women of reproductive age is
expected to increase, with women of reproductive age in Tajikistan increasing the most by nearly
50 percent, from 1.8 to 2.7 million. Thus, even if women in Tajikistan reduce their fertility from
its current level of 3.6 children per woman to 2.1 as projected, there will simply be a lot more of
them to give birth thus continuing to fuel population growth.
If fertility rates decline as projected, the median ages in all four countries will rise sharply, by
between 10 and 15 years. However, in contrast to most other ECA which will have increases in
their dependency ratios, all four of these Central Asian countries will moderate or large declines
because of larger declines in their child dependents.
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Figure 10: Age-Sex Structure in Bulgaria, Croatia, Latvia, and Slovenia, 2010 and 2050

Source: UN Population Division, World Population Prospects, 2010 (http://esa.un.org/unpd/wpp/population-pyramids/population-pyramids.htm). Data for each
age cohort are in thousands.
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Figure 11: Age-Sex Structure in Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan, 2010 and 2050

Source: UN Population Division, World Population Prospects, 2010 (http://esa.un.org/unpd/wpp/population-pyramids/population-pyramids.htm). Data for each
age cohort are in thousands except for Uzbekistan which is in millions.
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Figure 12: Age-Sex Structure of Russia, October 2010
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The smaller cohort of those now in their early 80s was the result of famines and purges of early
1930s. As always, smaller cohorts will have an echo a generation later when these persons
entered their reproductive ages. There is a huge indentation around age 65 which is the result of
the much smaller birth cohort during WWII. There was then an echo of this smaller cohort of
those now in their mid-40s and subsequent echo of those in their teens. By the early 1960s,
Russia had basically completed the fertility transition and women had settled into a two-child
pattern so that each generation was just replacing itself and these cohort differences dictated
much of the size of each subsequent cohort. In the 1980s, there was some fear of population
decline especially among ethnic Russians and Slavs. Until this time, much of Soviet economic
growth was the result of additions to the labor force which were beginning to slow down. As a
result, a package of pronatalist measures were put into place in an effort to stimulate fertility.
The policy was ethnically targeted as it tried to stimulate second and third births among Russian
and other Slavic women. The total fertility rate increased from 1.888 children per woman in
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1979 to 2.194 in 1986.29 The number of births increased from 2,179 thousand in 1979 to a peak
of 2,500 thousand in 1986. Subsequent analysis of cohort fertility by demographers has shown
that this had only a temporary effect.30 Russian women did not increase the total number of
children that they had but only had the same number earlier.31 The fact that they had their
children “early” also lead to the steep decline in fertility and the number of births from the late
1980s into the 1990s, which was also the period of the economic transition.32
Thus, there is a peak cohort around age 23 who were born in 1987. But following this, each
cohort from age 23 until about age 9 are smaller than the previous one as a result of the decline
in fertility. The fertility rate declined from a peak of 2.194 in 1987 to a low of 1.157 in 1999
before increasing to 1.600 in 2010. The numbers of births fell from 2.5 million in 1987 to just 1.2
million in 1999 before rebounding to 1.8 million in 2011.33 However, Russia should temporarily
enjoy a demographic dividend from the pronatalist policies, in that the number of women of peak
reproductive ages are entering their 20s. As the smaller cohorts of the past two decades replace
larger cohorts that are retiring, the size of the working-age population peaked in 2007 and will
continue to decline, acting as a brake on economic growth. The size of the labor force will
decline from its peak of 90.4 million to 74.8 million in 2025, a drop of 15.6 million. Further
exacerbating this problem is that even within the working-age population there is aging. Of the
projected decline in the working ages of 11 million persons between now and 2025, 95 percent
will be in the 15 to 39 age group. Thus, to avoid further declines, labor participation rates will
have to be raised among those in the older working ages, groups with traditionally lower
participation rates, labor productivity will need to be raised, or more migration will need to be
allowed.
3. Literature review on population aging in the ECA region
There is a growing body of literature on population aging and its consequences, not all of which
will be reviewed here. This section provides a broad overview of literature on the trends, causes,
and consequences of population aging with a focus globally and then on the United States and
Europe. It then moves onto to discuss literature on aging in the ECA of which much less has
been written. There are specific sections on the effects on aging for different broad age groups –
youth, working age, and elderly.
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General literature on population aging
Global population aging: The median age of the population is rising in both the developed and
developing world, with the gap between the two narrowing. Population aging, the process by
which older individuals become a proportionally larger share of the total population, was one of
the most distinctive demographic events of the twentieth century. While universal, there are
distinct regional and country-level differences in the aging process, as there is among ECA
countries. Much of the support for the elderly in developed countries is provided by public and
private pensions and government health care. The purpose of such programs is to avoid large
drops in income for people upon retirement. However, based on current trends, these systems are
unsustainable though often the demographic element is omitted in discussions and debates. In
many less developed countries, the family remains the most important source of support to older
persons. One additional dilemma of aging populations and their generous pension support
schemes is that the concept of extended periods of non-working retirement is rather new in the
developed world. Older people are significantly less likely to participate in the labor force than
they were in the past. In 1950, about 1 in every 3 persons 65 and older were in the labor force
and in 2000, this ratio had decreased to less than 1 in 5. Among world regions, Africa had by far
the highest proportion of economically active people 65 and older and Europe had the smallest.
In at least 21 countries, mostly in Europe, less than 5 percent of the population 65 and older were
currently working, and in two of them Hungary and Belgium, the figure is less than 1 percent.
Population aging in Europe: Europe is currently the world region with the highest proportion of
older persons and is projected to remain so until mid-century. 34 About 37 percent of the
population of Europe is projected to be 60 or over in 2050, up from 20 percent in 2000. 35 In
2000, the population 60 and older constituted more than 20 percent of the population in Austria,
Czech Republic, Greece, Italy, Japan, Slovenia, and Spain. The aging index (the proportion of
persons 65 and older per hundred persons under 15) is currently 116 per hundred in Europe,
about ten times that in Africa, which has an aging index of 12. In 2050, the aging index in
Europe is projected to rise to 263, which means that there will be almost three persons 65 and
older per each person under 15. A study of population aging and the implications for the cost of
public pensions, found that the most rapid aging will occur in Italy and Japan. 36 The study also
included Germany, France, the United Kingdom, Canada, and the United States. There are
differences among these countries in the old-age dependency ratio, which is a purely
demographic concept, and the number of pensioners per worker, which is a broader concept
including pension age and labor force participation. By 2050, the number of pensioners to
workers will rise in all of these countries with the highest ratio being in Italy followed by Japan.
The ratio is high in Italy because of policy factors such as low retirement age and low
employment ratio. The ratio is high in Japan because of demographic factors.
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Possible policy options include encouraging higher fertility, permitting more immigration,
increasing labor force participation, raising the age at retirement, reducing public pension
benefits, or some combination. All would reduce the pension expenditure ratio. Many social
security systems encourage early retirement and financially penalize a longer working life. 37 In
many of these countries in recent years, the average age at retirement has been reduced and
pension benefits have increased, for both public and private sector pensions. With the recent
economic and fiscal crisis in many of these countries, and looming demographic trends, many
national and local-level governments are trying to renegotiate previously-promised pension
benefits causing major battles between workers, unions, and state, local, and national
governments. The immigration option is often considered problematic for social, economic, and
cultural reasons but in the United States and Canada the old-age dependency ratio is projected to
be lower in part because of higher rates of immigration.
Population aging in the United States: Though the population in the United States is aging
slower than in Europe, Japan, or much of the ECA region, it is remains subject to many of the
same policy tradeoffs in the future as in those regions. 38 The same factors influence population
aging in the United States as elsewhere, decreasing fertility and increasing life expectancy.
Americans are not only living longer, they are also living healthier. This latter fact, affords some
scope for later retirement.39 Between 2000 and 2030, the elderly population in the United States,
ages 65 and older are expected to more than double from 35 million to 68 million, while the
working age population (ages 20 to 64) are expected to increase by just 15 percent.40
The elderly population will increase from 12 percent of the population currently to 20 percent in
2030. In the mid-1990s, the dependency ratio in the United States was quite low by historical
standards but with baby boomers of the immediate post-WW II generation now retiring, the
dependency ratio is projected to start to rise, especially the elderly dependency ratio. Much of
what was fueling economic growth in the United States, growth in the labor force, started to
come to a standstill in the later 2000s.
The effects of these demographic changes will have a huge impact on two major US programs
affecting the elderly populations – Social Security and Medicare. (Social Security is primarily
old-age pensions and Medicare is the old-age health insurance program). Excluding defense and
interest payments, Social Security and Medicare, made up nearly half of federal outlays in the
mid-1990s.41 These government support programs make up a large fraction of the retirement
income of the elderly. As a result of shrinking working-age populations and growing elderly
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populations, both the outlay and revenue sides of these two programs will become increasing
strained after 2008. In 1997, federal spending for Social Security and Medicare made up 7
percent of GDP and is projected to rise to 12 percent by 2030.
The largest program for the elderly is Social Security which is financed on a pay-as-you-go
basis, collecting taxes from current workers to finance benefits of current retirees. This is similar
to the main retirement plans across most of the ECA region. There are three main trade-offs
encountered in restructuring Social Security: benefits for future beneficiaries could be reduced;
the age at which workers become eligible for full retirement benefits could be raised to reflect
increases in life expectancy; and future cost-of-living adjustments could be reduced. Each of
these steps could achieve considerable cost savings. Possible restructuring of Medicare could
include reducing eligibility, raising premiums, or restructuring to make the system more costeffective. Restructuring both of these programs obviously contain trade-offs and political risks.
Since these are both essentially inter-generational transfers, with the aging of the population,
making these transfers between generations will become more difficult.
Literature on population aging in the ECA region
Less has been written specifically examining issues of aging in the ECA region, though
increasingly a number of the ECA countries, encompassing a large portion of the population of
the region, are included in broader discussions and analysis of aging in Europe. There already
exists an extensive literature and a number of studies examining aging in the older EU member
states. There was one study in the early 1990s done on aging in the former Soviet Union and
Eastern Europe, which was fairly descriptive.42 There have been several recent studies of the
demographic situation in Russia carried out under the auspices of the UN which put forth a
variety policy options to address demographic trends in Russia, not just aging. 43 The second
report notes the possibility of increased migration from Russia to some of the EU accession
countries to compensate for emigration of working-age persons to the EU. It also contains the
results of several surveys examining the receptivity of Russia to increased immigration and the
status of migrants in the country, both legal and illegal. It also proposes measures to improve
labor force participation among working ages and pensioners as well as health improvements as
ways to reduce tensions in the labor market. It also examines pension expenditures under
different aging scenarios. The conclusion was that both aging and new patterns of social
expenditures are inevitable.
One of the major studies of population aging in the ECA region and its consequences was done
by the World Bank in 2007.44 The demographic transition followed the political and economic
transitions of the 1990s. The study took a more pragmatic and broader approach to the aging
situation in the ECA region and came to a much less pessimistic conclusion than those who
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examined the demographic situation and concluded that the future situation was dire simply
because of the huge expected increases in the age structures.
Economic growth can be continued even with declining working-age population through policies
that promote increased labor productivity and labor force participation. The study noted that
during the first decade-and-a-half of the economic transition, that labor productivity had a
stronger impact on economic growth than aging. Further gains in productivity can be expected
across much of the region as workers who gained most of their training and experience during
the period of central planning exit the labor force and are replaced by workers who accumulated
their education and training after the transition.
Because of aging, nearly all of the countries in the region will face significantly higher
expenditures in health care, elder care, and public pensions. However, the report argues that
these can be mitigated for three main reasons. One, the direct impact of aging on health
expenditures is low with much of the cost increases driven by technological factors which are
independent of aging. Two, aging reduces the demand for education expenditures. Three, since
the most severe effects of aging will not be felt for a couple of decades across much of the
region, there is time to rationalize the structure of health care, create flexible policies to address
long-term care for elderly, and institute pension systems which provide necessary income
support but which are also sustainable.
The report suggests both raising the retirement age and equalizing it between men and women,
and also linking increases to the CPI not the wage index. The differential male and female
retirement ages are a legacy of the Soviet period. This leads to the absurd situation where, based
on current levels of life expectancy, Russian men are entitled to 2.8 years of pensions while
women receive 19.7 years.45 Across most of the ECA region, retirement ages are well below
OECD countries. With ages of entry to the labor force being roughly the same between ECA and
OECD countries, with lower retirement ages, duration of working lives are much shorter in the
ECA region, by 4.3 years for women and 3.5 years for men. Most of the countries in the region
are in the process of reforming their health care systems which is necessary as most relied on
expensive inpatient care and had far more doctors and beds per capita than other regions.
Another area of potential lowering of health care costs in a number of countries in the region is
through improvements in the health status of the current young and middle-aged persons so that
they will be healthier when old.
The region has relatively high pension-system dependency rates, which are defined as the ratio
of beneficiaries to contributors. The pension system dependency ratios are much higher than the
population dependency ratios because of early retirements, low levels of labor force
participation, and non-participation by many new private enterprises. Thus, problems with the
system are not entirely demographically driven.
Managed migration could also be a possible solution though often difficult among ECA
countries because so many are facing aging issues of their own. As noted, there are a myriad of
social and political issues associated with allowing increased immigration, especially to countries
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without long histories of immigrant incorporation which had been almost entirely closed to
international migration for most of the 20th century.
Aging and youth populations
Youth bulge theory: There is a long literature on the concept of youth bulges and the effects that
they have on political violence.46 The literature is somewhat controversial but much of the recent
evidence suggests that youth bulges are associated with increased political violence but that
governments can mitigate this risk by providing better opportunities for young people,
particularly in education and employment. Some have speculated that the rise in violence in
much of the Muslim world is due to high birth rates over past decades. While not making any
causal link, it should be noted that the ECA countries with the lowest median age in 2010 Albania, Azerbaijan, Kazakhstan, Turkey, Turkmenistan, Uzbekistan, Kyrgyzstan, and
Tajikistan – are all predominantly Muslim countries. Youth bulges can be defined in various
ways (which can lead to differences in conclusions as to their role in violence) but are commonly
defined as the population ages 15 to 24 as a percent of the adult population
One perspective holds that the relatively large youth cohorts provide low recruitment costs for
rebel soldiers. Another posits that relative deprivation leads to eruption of violence as a means to
redress economic or political grievances. One recent cross-national time-series study for the
period 1950-2000, found that the presence of youth bulges increased the risk of conflict
significantly. For every percentage point increase in the youth population (relative to the adult
population), the risk of conflict increases by more than 4 percent. When youth make up more
than 35 percent of the adult population, the risk of armed conflict is 150 percent higher, though
there does not seem to be a certain threshold past which societies become more violent. In 2010,
the number of countries with youth bulges of 35 percent or more had declined to 34, from 44 in
2000 when the study was conducted.47 Of ECA countries, only Tajikistan had a youth bulge
higher than 35 percent. Uzbekistan, Turkmenistan, Kyrgyzstan, and Azerbaijan had youth bulge
percents of between 26 and 31 percent.
Governments can reduce the risk of violence by increasing educational levels among youth and
also being able to provide employment opportunities. Emigration of portions of these cohorts can
also serve to reduce political violence. In Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan,
Belarus, and Moldova the youth unemployment rate was over 25 percent with Uzbekistan having
the highest rate at 51 percent.48
Migration of youth: A recent study by the UN Population Division examined the role of youth in
international migration based on its recently compiled database of the age-sex structure of
migrants.49 As noted above, there is a well-documented age selectivity of international migrants
with peaks in mobility generally in the 20s. Young people migrate for various reasons including
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student mobility, migration for employment, migration for family reunification, including
marriage migration, and humanitarian migration. Studying abroad is often a first step in
establishing permanent residence in a host country. In 2010, there were 27 million international
migrants aged 15 to 24, accounting for 12.4 percent of the 214 million international migrants.
However, in spite of high youth mobility, the migrant population generally has an older age
structure than the overall world population. Like the global population, the age distribution of
migrants is also aging. Using migration stock data from 1990, 2000, and 2010, combined with
mortality data, the net effect of the migration of youth can be isolated. At the world level, the
highest net migration gain were those ages 25 to 29 in both 2000 and 2010. The inflow of young
migrants to developed countries has been substantial.
Aging and economic growth
Within the field of economic demography, understanding of the effects of population aging on
economic productivity is still in its early stages. 50 In linking demographic change and economic
outcomes there is a need to understand both the macro and micro levels. There is a robust
relationship between years of experience and income. When workers are paid their marginal
product, there is a relationship between worker productivity and age. 51 The age structure of a
population can explain differences in the income gap between rich and poor countries, between
productivity growth in the United States and Japan during the post-World War II period, and
among states in the United States. The number of workers in their 40s, a time of peak
productivity, seems to be the major explanatory variable.
Populations can experience both aging and population growth simultaneously as many countries
currently are. When fertility falls, it may result in period of demographic dividend, which
appears when the growth rate of the total population is less than that of working-age population,
so the share of the working-age population increases. This has certainly been the case in some of
the younger ECA countries such as those in Central Asia over the past few decades where the
working-age populations have grown much faster than the total populations. These trends are
expected to continue into the future, though the growth rate of the working-age population is
expected to decline closer to that of the total population in the coming decades.52
Findings from research show that unless efforts are made to increase participation rates among
both young and old-age segments that the labor force will contract considerably over the coming
decades. These declines will be most pronounced in the EU11 countries, those ECA countries
which are now EU members. The expected high old-age dependency ratios in Europe are
negatively associated with economic growth. Unless policy measures are taken in the EU11
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countries, the speed of convergence will slow considerably. The most powerful policy instrument
appears to improving the skill level of the labor force.53
It appears as if population does matter to economic growth with the age structure playing a
crucial role. One of the most robust demographic variables that is positively and significantly
linked to output-per-worker is the growth rate of the working-age population. The growth rate of
output per capita can be divided into an accounting effect – the difference between the growth
rate of the working-age population and the total population – and a behavioral effect – the
growth rate of output per worker. Estimates are that one-third of the “Asian economic miracle”
can be attributed to favorable demographic factors. Much of the rapid growth in East Asia in the
1990s was due to increases in factor inputs such as labor, capital, and education, and not to
improvements in total factor productivity. However, for countries to take advantage of the
demographic dividend, other factors are needed as well to reap the benefits such as open
economies, a flexible labor force, and modern intuitions.
A major policy question is how improvements in education, accelerating technological change,
and increasing labor force participation rates can compensate for and mitigate potential problems
caused by population aging. For the younger ECA countries, they could reap a double
demographic dividend with increases in the working-age populations and also replacing less
educate cohorts with more educated ones, through changes in human capital as measured by
educational attainment.54 In addition to human capital from increased education, the role of
health needs to be considered, this is especially the case in the Slavic (Russia, Ukraine, and
Belarus) and Baltic states with levels of life expectancy far below their levels of economic
development.
Fiscal implications of aging
There are a number of fiscal implications to the aging which are expected to take place in the
ECA and other countries. These go beyond just the demographic and include the implications on
health care spending, long-term care, pension expenditures, and labor force participation. The
situation that each country currently finds itself in dictates parameters of future policy options.
The model for projecting age-related expenditures for the EU-27 countries is shown in figure
18.55 The projections start with 2008 population projections done by Eurostat. A common set of
assumptions were made for the exogenous economic variables, labor force participation,
employment, and unemployment, labor productivity, and the real interest rate. From these,
separate budgetary projections were run for the five-age related expenditure items
unemployment benefits, health care, long-term care, education, and pensions.
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More recent projections after the economic crisis of the late 2000s, show that fertility rates will
increase slightly, there will be small gains in life expectancy, there will be continued by slowing
inward migration to the EU. This means that the EU population will continue to rise until 2040
and then decline, and will undergo significant changes to it age structure. There will be a
significant reduction in those ages 15 to 64 and increases in the over 65 population leading to a
doubling of the old-age dependency ratio in the EU. For the labor force projections participation
rates are expected to increase but labor supply will decline.56

Figure 18: Overview of the 2009 projection of age-related expenditures for the EU-27

The projections show that there will be a significant fiscal challenges as result of population
aging in the EU-27 countries. The largest increase in public pension expenditures are due to oldage and early pensions. Among the ten EU-ECA countries, the age-related increase in public
spending is expected to be very significant in Slovenia and Romania with increase of 7
percentage points of GDP or more. In the Czech Republic, Lithuania, Slovakia, and Hungary, the
effects are projected to be more limited, with public spending of between 4 and 7 percentage
points of GDP. This is due to many of these countries taking reforms to limit future expenditures.
In Bulgaria, Latvia, Estonia, and Poland, the increase is projected to be more moderate, less than
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4 percentage points of GDP. For many of the EU-ECA countries, they have recently undertaken
significant pension reforms shifting a portion of the burden from a public first pillar to a
mandated second pillar. Under the central planning with a small or non-existent private sector,
the vast majority of pension and old-age health benefits were publically funded. Under market
conditions and faced with new demographic realities, many are instating privately financed
second and third pillars to relieve some of the fiscal pressure on the public finance.
The projected size and structure of the populations in many ECA countries is a concern for both
economic growth and public finance.57 As shown below, the population decreases across much
of the region over the past several decades are expected to continue. Because of this age-related
public expenditures are projected to increase significantly over the period from 2010 to 2060.
For the EU-27, there is projected to be 4.7 percentage point increase. This will consist of a 2.4
percentage point increase in pension expenditures, a 1.5 percentage point increase in health care
expenditures, a 1.1 percentage point increase in long-term care, and declines of 0.2 percentage
points in both unemployment benefits and education expenditures.
This analysis was done for the EU-27 member states, which includes ten ECA countries. As can
be seen, there is considerable variation among these countries in terms of current and expected
demographic structure and current public expenditure patterns. If such scenarios were extended
to all ECA countries, there would likely be even greater variation in terms of projected
population size and even more so in age-related spending.
There is range of policy options available to countries when trying to balance the trade-off
between fiscal sustainability and adequate income for seniors. Countries vary in terms of their
ability to deal with future aging challenges according to a new index of global aging
preparedness (GAP).58 The index consists of two separate sub-indexes, a fiscal sustainability
index and an income adequacy index. The index was calculated for 20 developed countries and
several key emerging markets. This included two ECA countries, Russia and Poland. Countries
were often found to be prepared on one index but not on the other. Among the different policy
options were to reduce public pension expenditures, reduce health-care cost growth, extend
working lives, increase funded pension savings, strengthen poverty floors, increase fertility rates,
or increase immigration. Usually some combination of these was needed and each were ranked
from not a priority to a high priory depending on country circumstances. For both Poland and
Russia, increasing fertility rates was cited as a high priority and for Poland reducing public
pension benefits was also cited as a high priority. To this end, Poland has recently put in place
legislation which lowers future pension benefits considerably. For both, extending working lives
and increasing funded pension savings were cited as significant priorities.
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Aging and the elderly
The most obvious and immediate effect of population aging will be increased spending on
pensions and health care. In 1995, the G7 countries spent between 10.5 percent (the United
States) and 19.7 percent (Italy) of GDP on pensions and health care for the elderly. By 2030,
these shares are projected to rise to between 15.5 and 33.3 percent. 59 The United States and other
major developed countries will need to completely reengineer their entitlement programs for the
elderly, or they will face painful futures. This will mostly fall on future generations in the form
of higher lifetime net tax rates. These effects are already being seen in both the United States and
Europe, as they are in the process of rewriting the social contract by reducing promised old-age
benefits. There seems to be agreement among academics about the need to move away from payas-you-go pensions systems to at least partially funded systems, which a number of ECA
countries are in the process of doing.
Figure 19 shows the percentage point change in age-related government expenditures between
now and 2060 for the ten ECA countries which are also part of the EU dissagregated into
changes from pension, health care, and long-term care. For the EU27, pension expenditures
currently average 10.2 percent of GDP are projected to rise by 2.4 percentage points. Health care
expenditures are 6.7 percent are projected to rise by 1.5 percentage points, long term care is 1.2
percent and projected to rise by 1.1 percentage points, unemployment benefits are 0.8 percent
and will decline by 0.2 percentage points, and education is 4.3 percentage points, and will also
decline by 0.2 percentage points.
Figure 19: Change in Age-Related Public Expenditures in the EU-ECA Countries, 2010 to 2060
(percent of GDP)
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The factor driving change in age-related government expenditures the most are pension
expenditures. Because of this, countries such as Romania and Slovenia will have increases in
their age-related expenditures double the EU average, Estonia and Latvia will have almost no
change and Poland will actually have a decrease. For most countries, increases in health-care
costs account for the second-largest component of the increase, followed by long-term care
expenditures. For nearly all of the EU27 countries, the impact of unemployment benefits is
negligible and education expenditures are expected to decline slightly, because of smaller sized
labor forces and much smaller youth populations.
These results are consistent with another study for the entire ECA region which showed that
aging only explained a minor portion of projected health care increases. 60 Technological
innovations and productivity have made much larger contributions to increases in health care
expenditures than population aging. Based on just aging, health expenditures are expected to
increase only marginally across the region and to actually decline in some ECA countries. For
some of the currently younger ECA countries such as Uzbekistan and Tajikistan, health care
expenditures are projected to increase by 50 percent or more by 2050 but will remain at low
levels. Differences for different scenarios of pure aging, constant morbidity, adjusted for deathrelated costs, and compressed morbidity do not produce significantly different results in terms of
health spending as a share of GDP. However, the key is not aging itself but how countries
respond to aging. Life expectancy in many of the ECA countries, including the largest, Russia,
are rising meaning that people will live not only longer but more healthy. While the working-age
population in many Eastern European countries is declining, these can be offset by increased
working lives. The aging of the population in Russia and other ECA countries is inevitable but
there are a variety of options available to policy makers and the elderly themselves.61
4. Projected demographic trends in the ECA region, 2010 to 2040
This section analyzes projections of the population of the countries of the ECA region between
2010 and 2040. Projections of total population change, fertility, mortality, migration, and
changes in the age structure are shown.
How population projections are done: Most countries and several international organizations
regularly produce population projections. Most use some variation of the cohort-component
method. This is done by apply expected trends in the components of population change –
fertility, mortality, and migration – to the age-sex structure of a population. Best practice uses a
base year for which there are complete and accurate data, which is why many countries update
population projections shortly after conducting a population census. The actual process of
carrying out a population projection is quite computationally intense and involves several steps.
First, age-specific mortality data are applied to age-sex structure of a population and assumptions
are made as to how these will change in the future. The next step involves assumptions about
fertility levels and age-specific fertility rates in the future which are then applied to the current
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and future cohorts of women of reproductive ages. Until recently, the UN Population Division
assumed that the fertility rate in all countries would eventually trend towards replacement level
of 2.1 children per woman but this has been relaxed in the past few sets of projections and the
assumption is now that fertility in the currently low-fertility countries, which includes most of
the population of the ECA region, will increase asymptotically towards a certain level but remain
below replacement.
For a long time, national and international agencies doing population projections simply assumed
that net migration would be zero (the number of immigrants is equal to the number of emigrants)
for a country in the future or that if it was not zero, that it would quickly reach zero. However,
experience has shown that zero net migration is simply not the experience of most countries but
projecting the future path of migration includes incorporation of a variety of exogenous factors.
Thus, many countries and international organizations are incorporating levels of net migration
different from zero into their projections. If data are available, some are incorporating the agesex structure of the migrant populations as this has an important role in the changing age-sex
structure of a population.
Demographers stress that population projections are projections of current trends into the future
and not predictions. For this reason, most agencies doing projections produce different sets of
high, medium, and low projections of the changes in populations into the future based on
different combinations of change in fertility, mortality, and migration. Increasingly, probabilistic
population projections are done using Bayesian and other techniques.62 Because international
organizations produce projections for large numbers of countries, to simplify, they usually make
assumptions about the parameters for fertility, mortality, and migration for groups of countries at
different levels of the demographic transition which are within a narrower range than those done
by national statistical offices. For consistency across countries, the medium variant projections
done for the ECA countries by the United Nations Population Division will be used.
Projections of fertility in the ECA region: Assumptions about future levels of fertility are
fraught with difficulty but are quite critical to future population change and aging. The end of the
projection period is 2100 which is a long time and thus subject to considerable uncertainty.
Most of the high and medium fertility countries are projected to have declined below a fertility
level of 2.1 children per woman in 2100. Almost all currently low fertility countries (below 2.1
children per woman) will still have a fertility of below 2.1 children per woman in 2100. There is
not a single low-fertility country with below-replacement fertility in 2005-2010, which is
projected to have a fertility level of more than 2.1 children per woman in 2095-2100. Thus,
according to the UN assumptions, the current patterns of low fertility have become a new norm,
and will thus contribute to population aging in the ECA region and other countries.
Globally, fertility is projected to decline by 0.3 births per woman from 2.5 currently to 2.2 in
2040. More developed countries are projected to have increases from 1.66 births per woman
currently to 1.93 in 2040. They will remain below replacement level which will cause the
populations of those countries to decline and also age. Less developed countries are projected to
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have a decline from 2.67 children per woman currently to 2.26 in 2040. This will lead to
continued population growth but the decline will contribute to aging in those countries.
Currently, only 7 ECA countries have a fertility rate above replacement – Azerbaijan,
Kazakhstan, Kyrgyzstan, Tajikistan, Turkey, Turkmenistan, and Uzbekistan. In line with the
assumptions for other countries with above replacement-level fertility, all are projected to have
declines in the future, to near or below replacement level. All of the other ECA countries, which
currently have below replacement-level fertility are projected to have increases but none to
above replacement level. The implications of these projected fertility trends is that populations
will continue to both decline and age.
There is considerable debate as to whether the fertility decline across much of the ECA region is
a temporary or permanent phenomenon.63 As mentioned above, there are differences between
period and cohort fertility. While period fertility seems to be increasing, it remains to be seen
what the levels of cohort fertility will be. According to one study, the timing of fertility in
lowest-low fertility countries is sensitive to changes in socioeconomic conditions, especially at
low parities (first and second births). The calculations in that study indicated that long-term
cohort fertility in Bulgaria, Hungary, and the Czech Republic would be about 1.3 children per
woman and 1.4 or 1.5 in Italy and Spain.64
Projections of mortality in the ECA region: Globally, life expectancy is projected to rise by 6.2
years over the next thirty years. There will be larger increases in the less developed regions than
in the more developed regions, as life expectancy in the more developed regions is approaching
the theoretical limits of the life span. All of the ECA countries are projected to have increases in
life expectancy but generally smaller increases than the global average. If these projections hold,
they will make a modest contribution to further aging in the region.
Projections of population change in the ECA region: The global population is projected to
increase by nearly 30 percent by 2040, to 8.9 billion from 6.9 billion in 2010, with nearly the
entire increase taking place in less developed countries. Over the next three decades only the five
Central Asian countries of Tajikistan, Kazakhstan, Kyrgyzstan, Turkmenistan, and Uzbekistan,
plus Turkey and Azerbaijan are projected to have population growth. All of the others are
projected to have population declines. Belarus, Bosnia and Herzegovina, Latvia, Lithuania,
Moldova, and Ukraine are projected to have population declines of more than 10 percent and
Bulgaria and Georgia are projected to have declines of more than 20 percent. The population of
the region as whole is projected to be roughly the same in 2040 as the gains and declines offset
each other. These differential rates of population change could be used as a solution to
population aging through replacement migration.
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Table 2: Projections of the total fertility rate and life expectancy in the ECA region, 2010-2040
Total fertility rate (children
Change in total
Life expectancy at birth
Change in life
per woman)
fertility rate, 2010 to
(years)
expectancy,
2040
2010 to 2040
2010
2040
2010
2040
Albania
1.60
1.53
-0.07
76.4
80.5
4.1
Armenia
1.74
1.78
0.04
73.7
78.0
4.3
Azerbaijan
2.16
2.12
-0.04
70.1
75.4
5.3
Belarus
1.39
1.79
0.40
69.4
75.2
5.8
Bosnia and Herzegovina
1.18
1.53
0.35
75.1
79.0
3.9
Bulgaria
1.46
1.83
0.37
72.7
77.3
4.6
Croatia
1.42
1.79
0.37
76.0
80.4
4.4
Czech Republic
1.41
1.81
0.40
77.0
81.2
4.2
Estonia
1.64
1.91
0.27
73.9
78.9
5.0
Georgia
1.58
1.66
0.08
73.0
77.6
4.6
Hungary
1.34
1.76
0.42
73.6
78.7
5.1
Kazakhstan
2.54
2.28
-0.26
65.8
73.1
7.3
Kyrgyzstan
2.70
2.35
-0.35
66.7
73.5
6.8
Latvia
1.41
1.81
0.40
72.3
78.0
5.7
Less developed regions
2.67
2.26
-0.41
65.9
72.7
6.8
Lithuania
1.41
1.80
0.39
71.3
77.0
5.7
Montenegro
1.69
1.69
0.00
74.0
78.7
4.7
More developed regions
1.66
1.93
0.27
76.9
81.6
4.7
Poland
1.32
1.75
0.43
75.5
79.8
4.3
Moldova
1.50
1.64
0.14
68.2
74.8
6.6
Romania
1.33
1.76
0.43
73.2
78.3
5.1
Russia
1.44
1.83
0.39
67.7
74.1
6.4
Serbia
1.62
1.67
0.05
74.0
78.1
4.1
Slovakia
1.27
1.74
0.47
74.7
79.4
4.7
Slovenia
1.39
1.79
0.40
78.6
82.5
3.9
Tajikistan
3.45
2.30
-1.15
66.4
73.5
7.1
Macedonia
1.46
1.59
0.13
74.2
78.4
4.2
Turkey
2.15
1.69
-0.46
73.0
78.2
5.2
Turkmenistan
2.50
1.81
-0.69
64.6
71.6
7.0
Ukraine
1.39
1.80
0.41
67.5
74.0
6.5
Uzbekistan
2.46
1.75
-0.71
67.4
73.7
6.3
World
2.52
2.22
-0.30
67.9
74.1
6.2
Source: Population Division of the Department of Economic and Social Affairs of the United Nations Secretariat, World
Population Prospects: The 2010 Revision, (http://esa.un.org/unpd/wpp/index.htm). Medium variant.

Those countries with declining populations will also have shrinking labor forces. The following
are the years in which the labor forces will begin to decline in the ECA countries: 2015 (Belarus,
Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic, Estonia, Georgia, Hungary, Latvia,
Lithuania. Poland. Moldova, Romania, Russia, Serbia, Slovakia, Slovenia, Ukraine), 2020
(Montenegro. Macedonia), 2025 (Albania), 2045 (Turkey), and 2050 (Armenia). In a number of
those countries where the projections indicate that the labor force will begin to decline starting in
2015, it actually already has.

42

Table 3: Population in the ECA countries, 1980 to 2040 (millions)

Albania
Armenia
Azerbaijan
Belarus
Bosnia and Herzegovina
Bulgaria
Croatia
Czech Republic
Estonia
Georgia
Hungary
Kazakhstan
Kyrgyzstan
Latvia
Lithuania
Montenegro
Poland
Moldova
Romania
Russian Federation
Serbia
Slovakia
Slovenia
Tajikistan
Macedonia
Turkey
Turkmenistan
Ukraine
Uzbekistan
ECA, total

1980
2.7
3.1
6.2
9.7
3.9
8.9
4.4
10.3
1.5
5.1
10.7
14.9
3.6
2.5
3.4
0.6
35.6
4.0
22.2
138.7
8.9
5.0
1.8
4.0
1.8
44.1
2.9
50.0
16.0
426.2

2010
3.2
3.1
9.2
9.6
3.8
7.5
4.4
10.5
1.3
4.4
10.0
16.0
5.3
2.3
3.3
0.6
38.3
3.6
21.5
143.0
9.9
5.5
2.0
6.9
2.1
72.8
5.0
45.4
27.4
477.7

2040
3.2
3.0
11.3
8.4
3.2
5.9
4.0
10.7
1.3
3.5
9.4
20.0
7.3
2.0
2.9
0.6
36.4
2.9
19.5
131.3
9.2
5.4
2.0
9.9
2.0
90.3
6.5
38.1
34.8
485.0

World
More developed regions
Less developed regions

4,453
1,081
3,372

6,896
1,236
5,660

8,874
1,307
7,567

Change 2010-2040
Total
Percent
0.0
-0.8
-0.1
-1.8
2.1
22.7
-1.2
-12.1
-0.5
-13.9
-1.6
-20.8
-0.4
-8.6
0.2
1.7
-0.1
-6.2
-0.9
-20.6
-0.6
-5.7
4.0
25.1
1.9
36.2
-0.3
-12.2
-0.4
-11.8
0.0
-1.6
-1.9
-5.0
-0.7
-18.7
-2.0
-9.4
-11.7
-8.2
-0.7
-6.9
-0.1
-1.0
0.0
0.0
3.0
44.3
-0.1
-4.1
17.6
24.1
1.4
28.4
-7.3
-16.2
7.4
26.9
7.3
1.5
1,978
71
1,907

28.7
5.7
33.7

Source: Population Division of the Department of Economic and Social Affairs of
the United Nations Secretariat, World Population Prospects: The 2010 Revision,
(http://esa.un.org/unpd/wpp/index.htm). Medium variant.

Because of the current age structures and expected future demographic trends and levels of
development, the patterns of natural increase and net migration among the ECA countries over
the next three decades are quite different. These different patterns will further contribute to
differential amounts of aging. Over the next three decades, the global population is projected to
grow by nearly 30 percent, all of course, through natural increase. Nearly off of this growth will
be in the less developed regions, which will grow slightly faster than the global average, mostly
through natural increase, offset slightly by net emigration. In the more developed regions, nearly
all projected growth will come from net immigration. Seven ECA countries – Azerbaijan,
Turkey, Kazakhstan, Uzbekistan, Turkmenistan, Kyrgyzstan, and Tajikistan - are projected to
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have substantial population increases over the next thirty years, by virtue of substantial natural
increase and moderate net out-migration. Kyrgyzstan and Tajikistan, are projected to have rather
substantial out-migration. These are two of the lowest income countries in the ECA region and
are both currently experiencing substantial out-migration and have high levels of remittances.
Figure 13: Population change in the ECA region, 2010 to 2040 (percent)
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Source: UN Population Division, World Population Prospects: The 2010 Revision, (http://esa.un.org/unpd/wpp/index.htm). Mediu m variant.

Bulgaria, Georgia, Moldova, Ukraine, Bosnia and Herzegovina, Latvia, Belarus, and
Lithuania are projected to have population declines of more than 10 percent. All are projected to
have more deaths than births and net emigration to varying levels. However, recent census data
shows that migration has much higher than previously thought in some Eastern European
countries.65 Russia is projected to have a population decline of 8.2 percent consisting of natural
decrease of 10.6 percent and net immigration of 2.4 percent. The projected net immigration to
Russia over the next three decades is 3.4 million, while the projected net emigration from the
non-Russian CIS states is projected to be 5.2 million.66 When projecting migration, they do not
say where migrants will be coming from or going to. While the projections don’t explicitly say
so, it can be surmised that the projected outmigration from the non-Russian CIS states will be to
Russia over the next three decades. It seems from these projections that people from the labor
surplus countries of the CIS will continue to seek work in Russia, which is expected to have a
labor deficit, as the expected patterns of net migration in the past and future are mirrors of each
other.
Projections of changes in the age structure and dependency ratio in the ECA Region: The
global population and populations of the ECA countries are currently undergoing unprecedented
65
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levels of population aging. The median age in all countries in the ECA region have increased
significantly over the past three decades, in nearly all cases by more than the global average
(figure 14). The median age of the global population is projected to increase by 7.1 years over
the next three decades to 36.3 years in 2040. Nearly all ECA countries are projected to have
increases in their median ages of more than this. The median age in Bosnia and Herzegovina,
Georgia, Slovakia, Montenegro, Macedonia, Moldova, Armenia, Albania, Turkey,
Turkmenistan, and Uzbekistan are projected to increase by more than 10 years over the next
three decades. Albania is projected to have the largest increase in its median age of 15 years
going from a median age of 30 in 2010 to 45 in 2040. This is due to a combination of declining
fertility and emigration of persons in the young working ages. With the exception of the
countries of Central Asia, Turkey, and Azerbaijan, all ECA countries are projected to have
median ages of over 40 years. Bosnia and Herzegovina and Slovenia are projected to have
median ages of about 50 years. In the context of global population history, these age structures
are unprecedented to have half of a countries population more than 50 years of age. This will
have significant implications for new entrants to the labor force and pension systems.

Figure 14: Median age of the ECA countries, 1980, 2010, and 2040 (years)
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Sources and notes: United Nations, Population Division (2011). World Population Prospects: 2010 Revision.

Figure 15 shows the dependency ratios in 2040, disaggregated into the child and elderly
dependency ratios.67 It is a broad measure of the number of non-working dependents per 100
workers. Put differently, it compares the number of people who are theoretically receiving fiscal
transfers (such as education, pensions, health care) to the number of people paying for fiscal
transfers (in the form of payroll and other taxes). Compared to 2010, the global dependency ratio
67
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will only rise slightly from 52 dependents per 100 workers to 55 dependents per 100 workers.68
This is because the increase in the elderly dependency ratio will be offset by a drop in the child
dependency ratio. There will be a similar situation among less developed countries where the
dependency ratio will remain at 53 dependents per 100 workers but with offsetting shifts from
child to elderly dependents. In more developed countries, there will be a significant increase in
the dependency ratio because of population aging from 48 dependents per 100 workers currently
to 68 in 2040. This will be mostly driven by the elderly dependency ratio which will increase
from 24 to 41 elderly per 100 workers.
All of the ECA countries except for the Central Asian countries of Kyrgyzstan, Tajikistan,
Turkmenistan, and Uzbekistan will have increases in their dependency ratios. Turkey’s will stay
the same. These countries will have lower dependency ratios because increases in the elderly
dependency ratios will be more than offset by steep declines in the number of child dependents.
Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic, Poland, Slovakia, and Slovenia.
Slovenia will have the largest increases in their dependency ratios, all by 20 dependents per 100
workers or more. Slovenia will have the largest increase, going from 44 dependents per 100
workers currently to 70 in 2040.
Figure 15: Dependency Ratio in the ECA region, 2040
(ratio of persons 0 to 14 and 65 and older to persons 15 to 64 years of age)
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Source: UN Population Division, World Population Prospects: The 2010 Revision, (http://esa.un.org/unpd/wpp/index.htm). Mediumvariant.

In 2040, most of the ECA countries will have dependency ratios above the world level. The only
exceptions will be some of the currently younger populations. Most of the region will have
dependency ratios comparable to the expected levels for more developed regions (which
68
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comprise Europe, Northern America, Australia/New Zealand and Japan). For most of the older
ECA countries, roughly two-thirds of dependents will be elderly dependents which dictate
certain types of social spending and other accommodations.
An example of the changing age-sex structure of Bulgaria: These simultaneous processes of
population decline and aging can be seen in an example for Bulgaria (figure 16). The figure
shows the changes in Bulgaria’s age distribution from 1950 to 2050 and how it has evolved over
time. Starting from the back of the chart with 1950, it shows the age distribution in five-year age
groups for every five years, so it can be seen how each cohort moves through the age structure
and how the different size cohorts influence the age structure and overall population size. Those
who were ages 0 to 4 in 1950 would be 5 to 9 in 1955, 50 to 54 in 2000, and over 100 years of
age in 2050. The population of Bulgaria was 7.3 million in 1950. Because of a younger age
structure favorable for growth, it grew to a peak of 8.8 million in 1990 and thereafter began to
decline. For much of the 1990s and 2000s, Bulgaria’s fertility rate was extremely low, reaching a
low of just 1.09 births per woman in 1997. This was the lowest single-year period fertility
recorded of any ECA country during this period. Bulgaria’s population has declined by 18
percent to 7.2 million currently and is projected to decline even further to 5.5 million in 2050. A
trough is also visible of the smaller birth cohorts born in 1995 to 2005, who will be 45 to 54 in
2050.
Figure 16: Age-sex structure of Bulgaria, 1950 to 2050
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Source: UN Population Division, World Population Prospects: The 2010 Revision, (http://esa.un.org/unpd/wpp/index.htm). Medium variant.

Both the shrinking and aging of the population can clearly be seen in the chart as the size of most
cohorts are smaller than those before it and there is a decided right shift towards the older ages in
later years. In 1950, the median age in Bulgaria was 27.3 years. It has risen to 41.6 years
currently and is projected to rise further to 48.9 in 2040, when it will have one of the oldest
median ages in the ECA region and close to one of the oldest in the world. In 1950, Bulgaria had
a rather young age structure with 27 percent youth and only 7 percent elderly. The youth share
declined to 16 percent in 2000, when the number of elderly overtook the number of youth. The
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youth share is projected to stay at about the same share until 1950. What will change are the
relative shares of the working age and elderly. The working age share is about two-thirds of the
population from 1950 to about 2030. Thereafter, it will decline and in 2050, make up only 56
percent of the population while the elderly will be 29 percent. The country will thus have a quite
unfavorable dependency ratio and a much smaller population.
Bulgaria has the third-highest median age of any EU country (after Italy and Germany) and is
projected to have the steepest decline in the size of its labor force of any country in the world
over the next four decades.69 The steep declines in Bulgaria’s population are the result of both
low fertility and high emigration, particularly of young people. These trends will have impacts
on Bulgaria’s economic growth and fiscal sustainability in addition to the question of how to
provide a decent standard of living for the elderly. The size of the work-force is a key
determinant of a country’s income. The demand for some public services increase with aging,
such as pensions, health care, and long-term care, while others such as education and public
safety decline. But, with population aging, on balance, Bulgaria’s public debt-to-GDP ratio is
projected to climb from 18 percent in 2012 to 51 percent in 2050 under the baseline.
To sustain growth, Bulgaria must boost productivity growth, increase labor force participation
rates, and invest in education. To mitigate fiscal pressures, it must develop long-term fiscal
projections, improve efficiency of health care spending, and improve sustainability of the
pension system. Mitigating the economic impact of Bulgaria’s demographic change will require
comprehensive and decisive actions but improving productivity growth will be key for dealing
with the demographic change.
5. The role of migration
Many analysts have speculated about the possibility of using replacement migration to
compensate for declining and aging populations. Replacement migration refers to international
migration that would be needed to offset declines in the size of the total and working-age
populations and also to offset the overall aging of the population. That replacement migration
can even be put forth as a possible policy solution is due to the extreme heterogeneity among the
world’s countries in terms of levels of fertility, mortality, migration and ultimately population
growth rates. However, replacement migration is just one of many possible ways to compensate
for population aging. Such levels of ethnic and racial mixing are often not socially or politically
tolerable, nor are they always development enhancing.
Of the 33 countries projected to have smaller populations in 2050 than in 2010, 16 are ECA
countries. In 2001, the UN Population Division carried out several simulations of the extent of
replacement migration that would be needed to offset population decline, declines in the working
ages, and worsening dependency ratios in ten low-fertility and aging countries and regions –
France, Germany, Italy, Japan, Korea, Russia, the United Kingdom, the United States, Europe,
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and the EU.70 The base year used in the study was 1995 and the projection scenarios extended to
2050. It used the 1998 revisions of the UN population projections. The study examined six
migration scenarios: the median variant scenario from the 1998 revision; a zero net migration
scenario; a scenario which computes the amount of migration required to maintain the size of the
total population; a scenario to compute the amount of migration required to maintain the size of
the working-age population; a scenario which prevents the potential dependency ratio from
declining to less than 3.0; and a scenario to maintain a constant potential dependency ratio.71
An example of these different scenarios is shown for Russia (figure 17). In the 1980s, the last
decade of the Soviet Union’s existence, there was net immigration to Russia of 1.8 million. In
the 1990s, during period of massive movements after the breakup of the Soviet Union, there was
a net immigration of 4.6 million. This declined to 2.2 million in the 2000s. Under the medium
variant scenario, there would be continued net immigration to Russia of 148,000 a year or a total
of 7.4 million over the first half of the twentieth century, a not implausible scenario.72 Under the
zero net migration scenario, the population would decline to 114.2 million as opposed to 121.3
million under the medium scenario. Under the constant population scenario, there would need to
an annual average net migration to Russia of 559,000, a total of 28 million during the first half of
the century. This is significantly higher than the average of 456,000 who migrated to Russia
annually during the 1990s, a rather unique period in the country’s history which is unlikely to be
repeated. To maintain a potential support rather ratio of not less than 3.0 would require large
influxes starting in 2035. To maintain the size of the working-age population, there would need
to be even higher immigration of 709,000 a year, a total of 35.5 million during the first half of
the century. Under this scenario, the population would rise to 157.7 million. This would require a
significant accommodation of new immigrants to a country that is not all that welcoming to
outsiders and would have an enormous impact on the society and economy. 73 To maintain a
constant potential dependency ratio, would require net immigration into Russia of 243 million
persons, or more than the current size of the population, and the population would rise to 406.6
million, an obviously farcical scenario (not shown in figure).
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Figure 17: Annual average net migration in Russia, 1980 to 2050
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Among the major findings of the study were the following. In the absence of migration, the
declines in population size will be even greater than those projected and populating aging will be
even more rapid. For France, the UK, the US, and the EU, the numbers of migrants needed to
offset population decline are less than or comparable to recent past experience. The same is true
for Germany and Russia, though the flows of the 1990s were somewhat unique due to
reunification and dissolution, respectively. For Italy, Japan, Korea, and Europe, a level of
immigration much higher than experienced in the recent past would be needed to offset
population decline. For all countries and regions, the number of migrants needed to offset
declines in the working-age populations are significantly larger than those needed to offset
population declines. The levels of migration needed to offset population (i.e. maintain potential
dependency ratios) are extremely high. For most countries, the potential dependency ratios could
be maintained at current levels by increasing the upper limit of the working-age populations to
about 75 years of age.
The purpose of the exercise was not policy prescriptions saying that there should be a certain
amount of migration into these countries but rather hypothetical scenarios to show the amount of
migration needed to achieve certain demographic policy objectives. In a sense, the scenarios are
a somewhat mechanical exercise designed to illustrate the extreme difficulty or impossibility of
achieving certain demographic objectives under current population aging conditions.
As pointed out by others, the amount of required immigration to “solve” the aging problem
would be massive.74 Even during what is now considered the ‘age of migration’, barely 3 percent
of the world’s population resides outside their country of birth. To achieve levels of migration
even close to the levels needed in the above scenarios would require enormous shifts in human
settlement patterns among countries. Such levels of ethnic and racial mixing are not likely to be
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socially or politically tolerable. However, lower levels of migration might be. These could be
into the ECA countries with declining populations or from those which are expected to have
population increases over the next decades. A question to be asked is if this could take place
among populations regarded as somewhat immobile. A methodological question which needs to
be addressed is how immobile the ECA populations really are. Given the levels of population
gain or loss from international migration over the past two decades, the populations do not
appear to be that immobile (see figure 1). One analysis of internal migration in Russia
demonstrated that much of what appears to be decreasing internal migration is actually a
deterioration of the Soviet-era statistical apparatus for measuring mobility. 75
6. Conclusions and areas for further research
The demographic dilemmas that many of the ECA countries face over the coming decades are
declining and aging populations. While nearly all of the countries in the world are experiencing
population aging and some others will experience population decline, the declines and levels of
aging in a large portion of the region will be greater because of the extremely steep fertility
declines of the past decades. This section summarizes possible policy options and areas for
further research.
Policy options: It is important for the ECA countries experiencing extreme population decline
and aging to grasp that such trends are unparalleled in human history. These new challenges
brought about by declining and aging populations will require through reassessments of many
established economic, social, and political policies and will require long-term perspectives.
Among the critical issues to reassess are: appropriate ages for retirement; levels, types, and
nature of retirement and health-care benefits for the elderly; labor-force participation; assessed
amounts of contribution from workers and employers to support retirement and health-care
benefits for the larger elderly populations; and policies and programs regarding international
migration and how to integrate the large numbers of recent migrants and their decedents.
The conclusion of one study was that the sum of all policies deal with population aging can slow
it down but not reverse it.76 Replacement migration cannot prevent population aging or its
consequences. National policies can slow fertility declines under the right circumstances or raise
them in others. In 2006, Russia introduced a package of pro-natalist measures which seem to
target the proper levers but fertility was rising even prior to their introduction.77 No single type
of policy intervention will necessarily slow fertility declines. What works in one country may not
work in another. Population policies take effect slowly, and therefore may be politically less
attractive.
Need to distinguish by country: While there are certainly commonalities among groups of ECA
countries in their aging levels and trends, there is a need to distinguish the patterns and
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implications for each individual country because the economic, social, and cultural contexts are
quite specific in addition to the demographic. There are some rather simple models of economic
growth which have been developed which allow for incorporation of the demographic effects. 78
Much of the analysis shown here uses the same age groups for youth, working-age, and elderly
in order to facilitate comparison. Obviously the end of schooling and the beginning of retirement
ages vary by country as do labor force participation rates across the age spectrum. Countries
should adapt the analysis of aging and dependency ratios to fit their actual situation.
Areas for further research: This paper is a necessarily broad overview of the patterns,
implications, and possible policy options for the ECA countries in regards to past and expected
patterns and levels of population aging in the future. The research could be deepened in a
number of areas. With the growing literature and policy analysis of population aging, a number
of different tools and models have been developed with which to analyze the effects of
population aging. These include two models of inter-age and intergenerational effects over the
course of the demographic transition, which stress the dependency-rate effects on transfers.79 As
a start, it would probably be wise to update the 2001 UN replacement migration study and to
expand it to all ECA countries currently experiencing population decline. 80 Russia was the only
ECA country included in the study and because of net immigration and high mortality, it is
somewhere in the middle of the older group of ECA countries. If the same scenarios were done
for some of the older and smaller ECA countries such as Latvia or Slovenia, the levels of
necessary replacement migration to maintain the same population or working-age population
would be prove to be socially and politically unworkable.
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