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The populations of Central, Eastern, and Southeastern European (CESEE) 
countries—with the exception of Turkey—are expected to decrease signifi-
cantly over the next 30 years, driven by low or negative net birth rates and 
outward migration. These changes will have significant implications for 
growth, living standards, and fiscal sustainability. First, the labor force in 
CESEE countries is projected to shrink over the next three decades. Second, 
aging populations will also increase demands on health care and pension 
resources. Some public pension systems currently appear sustainable, but 
spending would increase substantially if pensions were more in line with pre-
retirement earnings. Third, aging of the labor force itself could cause aggre-
gate productivity to deteriorate; for some CESEE countries, this effect could 
be significant.

The scale and speed of these demographic changes are striking. Populations 
of Africa, Asia, and the Americas are expected to increase, not decrease, and 
the rate at which the populations will fall is expected to be as fast as those of 
other rapidly aging countries such as Japan.

Assessing these three mechanisms together shows that, without mitigating 
policies, growth and convergence to Western European living standards 
would slow considerably. The impacts of reduced labor and productivity are 
obvious, but the feedback from fiscal pressures back to growth itself is also 
important. Through a combination of increases in taxation and spending 
compression, or if accommodated by increased public debt and higher bor-
rowing costs, fiscal pressures could displace public or private investment. For 
a given country, the effects are worsened by trade linkages to other CESEE 
and Western European countries that are also experiencing demographic 
pressures. 
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There is no single or easy remedy to address demographic pressures. Poli-
cies to increase fertility rates are unlikely to offset the decline in the labor 
force. Some countries have room to increase participation rates, especially 
of women and older workers, along with raising retirement ages. For most 
countries, however, such changes would mitigate—but not fully offset—the 
growth effects of shrinking and aging populations, although they could help 
ease fiscal pressures. Nonetheless, policymakers will face tough choices to 
contain age-related spending, such as the extent of health care coverage and 
the level of pensions; meanwhile, they will also need to preserve fiscal space 
for infrastructure, research and development, and active labor market policies. 
The appropriate policy package will have to be tailored for each country. 

Given limited scope for boosting labor supply in many CESEE countries, 
more would have to be done to retain and better use the existing workforce. 
Support for education and adult (re)training and automation may help 
increase productivity. Further liberalization of immigration regimes, espe-
cially for skilled workers, could be considered. Better institutions and policies 
would make it more attractive for local workers to stay and for foreign work-
ers to seek jobs in the region.

Regional Definitions

This paper defines regions as follows: 

Central, Eastern, and Southeastern Europe (CESEE): Albania, Belarus, Bosnia and 
Herzegovina, Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania, 
Republic of North Macedonia, Moldova, Montenegro, Poland, Romania, Russia, Ser-
bia, Slovakia, Slovenia, Turkey, Ukraine.1

Baltic states: Estonia, Latvia, Lithuania.

Central European New Member States (CE): Czech Republic, Hungary, Poland, 
Slovakia, Slovenia.

Eastern Europe (EE): Belarus, Moldova, Russian Federation, Ukraine.

Southeastern European EU Member States (SEE EU): Bulgaria, Croatia, Romania.

Southeastern European Non-EU Member States (SEE non-EU or Western Bal-
kans): Albania, Bosnia and Herzegovina, Republic of North Macedonia, Montenegro, 
Serbia.1

Western Europe (WE): Austria, Belgium, Denmark, Finland, France, Germany, 
Greece, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, 
San Marino, Spain, Sweden, Switzerland, United Kingdom. 
 
1No data are available for Kosovo.
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Central and eastern European countries face severe demographic pressures. 
Working-age populations are rapidly shrinking, after having peaked a few 
years ago, and are expected to decrease further. Emigration has exacerbated 
the problem of contracting labor supply and has accelerated aging, as emi-
grants have tended to be younger and more educated than those they left 
behind. Despite being generally younger than Western Europe, the region is 
projected to age more quickly than Western Europe, putting more pressure 
on social support. And most central and eastern European countries are still 
some distance away from the per capita income levels of Western Europe, 
making them at risk of “growing old before becoming rich.”

This study examines the implications of these forces. It contributes to the 
literature on demographics in three respects. First, it looks at demographic 
pressures across Central, Eastern, and Southeastern European (CESEE) coun-
tries, covering central European states, Baltic states, the Commonwealth of 
Independent States, western and eastern Balkan states, and Turkey. Second, 
it aims to draw out the macroeconomic implications of demographic trends, 
not just for public spending, but also on potential output and income con-
vergence, and attempts to evaluate policy options to address them. Third, it 
emphasizes general equilibrium effects, such as spillovers from trade, feedback 
from fiscal constraints and public debt accumulation, and second-round 
effects of policy initiatives on growth.1

1Existing studies of the economic impact of demographic trends do not have the same scope as this study. 
The European Commission’s Aging Report contains extensive details on implications of demographic changes 
for pension systems, but it does not consider macroeconomic spillovers and covers only EU states. The Organ-
isation for Economic Co-operation and Development has published many studies on aging and employment, 
but only for advanced countries (eight of which are CESEE countries). The European Bank for Reconstruction 
and Development’s Transition Report covers CESEE countries, and Chapter 1 of the 2019 edition considers 
many of the themes considered in this study, although without the macroeconomic projections and policy 
simulations. Several recent IMF studies have analyzed specific channels through which aging would have effects 
on the economy, including productivity (Aiyar, Ebeke, and Shao 2016), public finance (Clements and others 
2015), and the current account (Dao and others 2018), but they lack a comprehensive analysis that incor-
porates all channels. A few IMF reports do have comprehensive assessments—such as the 2016 Asia-Pacific 
Regional Economic Outlook—but have not covered the CESEE region.
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To that end, the study is structured as follows: Chapter 2 lays out demo-
graphic projections for CESEE countries. Before assessing the implications 
for convergence and spillovers, the next three chapters examine channels by 
which demographic trends could have direct effects. Chapters 3 and 4 exam-
ine the implications for, respectively, labor supply and public spending on 
pensions and health care; both chapters illustrate the scale of the problems 
by including scenarios for increases in labor participation and increases in 
the retirement age. Chapter 5 assesses potential effects on productivity. With 
these mechanisms in mind, we then turn, in Chapter 6, to evaluating the 
effects on growth and income convergence, with particular attention to spill-
overs across countries and saving and investment flows. Chapter 7 concludes 
and summarizes policy priorities for individual CESEE countries.

We find considerable heterogeneity across countries: all CESEE countries face 
challenging demographics, but in different ways. Turkey is a young coun-
try with a sizable young population, whereas populations in other CESEE 
countries are older. And within the latter group, the characteristics of demo-
graphic change vary, as seen in how country rankings change in terms of the 
degree of expected change in total and working-age populations, the share of 
older workers in working-age population, the speed of aging, and the increase 
in old-age dependency ratios. This heterogeneity implies that no single 
“one-size-fits-all” package of policies applies across countries in the region.

However, some issues are common:

 • Most countries will face significant declines in their labor force by 2050. 
Some might be able to temporarily stall or reverse these declines by increas-
ing labor force participation rates and retirement ages, but none by enough 
to ultimately offset the underlying population dynamics.

 • Rising health care and pension expenditures as populations age will chal-
lenge the public finances. Under current policies for contributions, pay-
ments, and retirement ages, public pensions are fiscally sustainable in most 
CESEE countries, but costs would increase dramatically if pension pay-
ments were to be set closer to preretirement earnings.

 • Workforce aging is associated with declines in aggregate labor productivity 
and total factor productivity growth. For some countries, given the age 
composition of their populations, this could have very strong effects on 
growth, unless there are offsetting effects from increased labor supply and/
or investment in labor-saving machines.

 • Putting these three factors together, CESEE countries will face head-
winds, not only because of their own demographic changes, but because 
of spillovers from the effects of demographic changes facing neigh-
boring countries.
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What are the appropriate policy responses? Fundamentally, sustaining growth 
and social support requires some combination of more people working and 
people working more effectively, neither of which are easy to achieve. There 
are also difficult choices to be made about the extent and allocation of public 
resources. Our intention in this study is to provide a framework that could 
be used to analyze policy options and inform policy decisions.
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The total populations of CESEE countries—except for Turkey—are expected to 
decrease significantly over the next 30 years, driven by low or negative net birth 
rates and outward migration.

These changes will be accompanied by shrinking and aging workforces and greater 
numbers of the aged relative to those of working age.

This chapter takes a first look at the demographic prospects of CESEE coun-
tries. It assesses what is projected to happen to total and working-age popu-
lations, discusses what is driving population dynamics in the CESEE region, 
and raises some economic implications that are elaborated in later sections.

Projected Population Dynamics for the CESEE Region

The total population of the CESEE region is expected to decline significantly 
(Figure 1). Projections by the United Nations present a striking picture: 
the total population of the CESEE region is expected to decrease, whereas 
populations in other regions increase.1 Total population growth in the Baltic, 
Central European, Southeastern European (SEE) European Union, and SEE 
non-EU states is worse than for the CESEE region as a whole—only Turkey, 
of all CESEE countries, is expected to have positive population growth. The 
largest rates of decline are projected for Baltic and SEE EU states, whereas the 
Eastern European (EE) region, owing to the size of its population, contrib-

1For comparability and consistency, the data in this and following sections are from the UN’s World Popula-
tion Prospects; see http:// www .un .org/ en/ development/ desa/ population/ . The data are presented by country and 
aggregated for the CESEE region and subregions: CESEE, Baltic states, Central European New Member States 
(CE), Eastern Europe (EE), Southeastern European (SEE) EU member states, Southeastern European non-EU 
member states (SEE non-EU or Western Balkans), and Western Europe. Annex 1 compares the UN data with 
those from other sources and assesses their reliability.
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utes the most to the decline in the total population of the CESEE region. 
The population growth rate of the CESEE-excluding-Turkey region is sub-
stantially lower than that of Western Europe.

The adverse population dynamics of the CESEE region are driven mainly 
by high mortality rates and persistent net outward migration. To understand 
the population projections, we need to understand the starting point—the 
distribution of the current population by age cohorts—and the assumptions 
for subsequent births, deaths, and net migration. In comparison to Western 
Europe, the CESEE region starts with a younger population overall, and 
birth rates between now and 2050 are expected to be roughly the same. But 
relatively high mortality rates and net outward migration account for more 
rapid declines in population than in Western Europe.2

 • Current population stock. CESEE countries generally have younger 
populations than those in Western Europe. Whereas the distribu-
tion of the population of Western Europe shows a single bulge, the 
CESEE-excluding-Turkey total population structure has two bulges: one 
for those in their 50s and early 60s, and another for those in their 30s and 
late 20s. Turkey has a “triangular” age structure, with larger cohorts of the 
young (Figure 2).

2For more details by country, see also the profiles in United Nations (2017b).

from 2017 to 2030
from 2030 to 2050

from 2017 to 2030
from 2030 to 2050
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Figure 1. Population Projections
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 • Birth rates. Projected CESEE birth rates—the numbers born per head of 
population3—are on average lower than in most other regions (Figure 3, 
panel 1). That said, they are mostly in line with those in Western Europe 
and projected to plateau only a little bit below current rates; hence, the 
projected decline in population relative to Western Europe is mostly not 
driven by a worsening in birth rates. Only two CESEE countries—Albania 
and Turkey—are projected to have significantly positive “natural” (that is, 
births minus deaths) population growth rates. 

 • Mortality rates. Overall mortality rates for a given country—deaths 
per thousand of population—reflect the probabilities of death in that 
country for each age cohort and the age structure of the population. 
Age-standardized death rates are higher in CESEE countries, particularly 
for EE countries, than is typical in Western European countries (Figure 4, 
panel 1). The causes of death that are relatively high include cardiovascu-
lar diseases, unintentional and intentional injuries, maternal and neonatal 
conditions, and digestive diseases; more generally, EE lags behind in terms 
of life expectancy at birth as a consequence of excess mortality due to 
noncommunicable diseases occurring among adults aged 30 years and older 
(Figure 4, panel 2).4 The UN projections make assumptions for mortality 
caused by these and other diseases at each age and gender for each birth 

3This is different than the fertility rate, which is the number of live births per woman. The fertility rate in 
CESEE-excluding-Turkey varies between 1.2 and 1.8—well below the replacement rate of 2.1, which is consid-
ered necessary to keep the population size constant.

4See also United Nations (2012).

2. Western Europe: Population Distribution by Age Cohort
(As of 2015, percent)

Figure 2. Age Structure

1. CESEE excluding Turkey: Population Distribution by Age Cohort
(As of 2015, percent)

Sources: United Nations; and IMF staff calculations.
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cohort, based on models of prevention and survival improvements.5 
    The high mortality rates imply low expected lifespans—the 10 countries 
with the lowest expected lifespan of the United Nation’s “more developed 
regions” are all from the CESEE region.6 However, probabilities of death 
at all ages—particularly for older cohorts—are expected to fall for CESEE 
as a whole, reflecting advances in health care and lower risks from illness 
and accident (Figure 4, panel 3). Falling mortality rates imply increasing 
lifespans, gradually catching up to those of Western Europe. For exam-
ple, the United Nations estimates life expectancy for males at birth in 
CESEE countries during 2015 to 2020 to average 72.3 years, increasing 
to 77.9 years by 2050, whereas life expectancy at birth in Western Europe 
currently averages 79.9 years, increasing to 84.7 years by 2050 (Figure 4, 
panel 5). A similar, although less strong, pattern applies to life expectancy 
for females (Figure 4, panel 6). Correspondingly, CESEE countries with 
lower life expectancies are generally expected to increase life expectancies by 
more. But the improvements are slow—Russia and Moldova, for example, 
are not projected to reach the current CESEE average even by 2050. 
    Nonetheless, mortality rates are projected to remain significantly higher 
than those of Western Europe, mainly because the probabilities of death 

5See United Nations (2017a).
6See United Nations (2015).
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are projected to be higher in CESEE countries, despite assumed improve-
ments. Hence, even though the CESEE population is younger than that 
of Western Europe, mortality rates—deaths per head of population—are 
higher now and expected to remain at a relative high level. In all countries, 
mortality rates increase over time, despite lower probabilities of death at 
each age, because of population aging (Figure 3, panel 2).

 • Migration. Most CESEE countries have experienced significant outward 
migration since the 1990s. As most emigrants have tended to be younger 
than those they left behind, persistent emigration has exacerbated demo-
graphic pressures and has accelerated aging; migration will likely continue 
to play a significant role for the region. As the United Nations notes, inter-
national migration is the component of population change that is most 
difficult to project.7 Not only has international migration shown drastic 
changes in absolute numbers, but the direction of the flows has changed 
as well. Abstracting from refugee flows, the starting point for migration 
projections is to an assumption that recent levels, if stable, would continue 
until 2050, with adjustments for migration policies in each country. On 
this basis, about half of CESEE countries are projected to experience both 
negative natural population growth rates and outward migration over the 
next 30 years (Figure 5).

7Note, however, that the United Nation’s assumptions for migration have improved the accuracy of total 
population projections for CESEE countries—see Annex 3.
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These demographic 
factors imply dramatic 
declines in populations 
in most CESEE coun-
tries over the next three 
decades. Nearly half of 
CESEE countries are 
projected to experience 
net total population 
losses of 5 percent 
between now and 2030, 
and 15 percent by 2050. 
Latvia and Bulgaria are 
projected to lose more 
than a fifth of their pop-
ulations by 2050. Only 
Turkey’s population is 
expected to increase sig-
nificantly (Figure 6). 

Economic Implications of CESEE Demographic Changes

Several challenges arise from these unfavorable demographic changes. 
The decline in CESEE populations are expected to be accompanied by 
shrinking and aging workforces and greater numbers of the aged to those 
of working age.

 • A shrinking labor force. A falling total population is likely to result in a 
shrinking working-age population (Figure 7, panel 1). This holds for both 
CESEE and Western European populations, but the decline in working-age 
populations is generally more severe in CESEE economies. It is particularly 
pronounced for the Baltic states, CE, and SEE EU (Figure 7, panel 3). 
The “lumpy” age structure of CESEE countries seen here implies that the 
decline in the working-age population is more rapid in the short term than 
in Western Europe. The rate of decline is projected to decelerate by 2035, 
owing to the current bulge of those aged 25 to 34 years in CESEE popula-
tions, but accelerates markedly thereafter (Figure 7, panel 2). 

 • An aging labor force. CESEE countries are projected to age more quickly 
than the Western European average, and the populations of younger and 
poorer CESEE countries are generally expected to age more quickly than 
those in other CESEE countries (Figure 7, panel 4). The aging of the 
population will consequently result in an aging labor force: although there 
are large variations among CESEE countries—with some countries starting 

2017 to 2050 2017 to 2030

Sources: United Nations; and IMF staff calculations.
Note: Data labels use International Organization for Standardization (ISO) codes.
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off with a significantly younger labor force than others—the share of older 
workers is projected to increase in all CESEE countries (Table 1).

 • Increasing old-age dependence. The combination of low birth rates and 
decreasing mortality rates is projected to raise life expectancy and 
old-age dependency ratios. The ratio of those over 65 years of age to the 
working-age population of the CESEE region is currently lower than that 
of Western Europe. But some countries—Bulgaria, Croatia, and the Baltic 
states—already have higher dependency ratios, and all CESEE countries, 
even Turkey, will rapidly reach old-age dependency ratios higher than 
considered already problematic in comparatively rich Western European 
countries. In some cases, notably the Czech Republic, Poland, and Slove-
nia, the old-age dependency ratio is projected to be higher than the West-
ern European average (Table 2).

These developments can be expected to have significant macroeconomic 
effects. A shrinking and aging labor force could slow potential growth. 

CESEE
CESEE excluding TUR
WE

CESEE
CESEE excluding TUR
WE

2015–50
2015–30

Sources: United Nations; and IMF staff calculations.
Note: CE = Central Europe; CESEE = Central, Eastern, and Southeastern Europe; EE = Eastern Europe; SEE = Southeastern Europe; TUR = Turkey; WE = Western 
Europe. Data labels use International Organization for Standardization (ISO) codes. 
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Greater dependency is likely to put pressure on the cost of public services, 
whereas the aging population could affect labor productivity. These themes 
are developed in the chapters that follow.

Table 1. Shares of Older Workers
(Percent of total workforce)

Country 2015 2020 2025 2030 2035 2040 2045 2050
MDA 18.2 19.3 17.9 18.2 20.2 23.9 30.0 31.5
SVK 15.4 15.9 16.1 18.6 22.2 25.1 27.1 27.9
EST 21.5 22.7 22.9 23.9 24.6 25.9 28.2 27.1
LVA 19.9 21.8 22.3 22.8 22.8 23.7 25.7 25.2
ROU 17.2 16.3 18.9 22.6 24.1 23.8 25.2 24.0
LTU 19.4 21.6 21.9 22.0 21.0 20.6 21.9 23.8
BGR 19.2 19.1 19.6 21.6 23.6 23.8 24.8 23.4
ALB 16.6 18.5 18.2 18.2 18.4 19.8 20.9 23.0
CZE 17.1 17.0 17.8 21.1 24.5 23.9 23.3 22.3
HRV 15.2 15.7 15.4 16.8 18.4 19.6 20.0 21.7
SRB 16.0 16.1 16.9 18.6 19.7 20.2 21.2 21.6
UKR 11.8 17.2 16.7 17.4 19.0 21.3 23.1 21.4
POL 15.6 14.7 14.1 15.3 17.8 20.6 21.5 21.2
MKD 14.5 15.0 15.7 16.3 17.5 19.3 20.5 20.9
HUN 15.6 14.5 15.9 18.5 21.1 20.2 19.6 20.5
RUS 15.6 16.6 15.4 16.1 17.1 18.8 20.7 19.0
BIH 13.1 14.1 13.9 14.4 15.1 15.9 16.8 17.5
TUR  9.4 10.4 11.5 12.8 14.1 15.4 16.3 17.0
SVN 12.8 14.3 15.8 16.6 18.0 18.5 18.0 16.3
BLR 12.5 13.4 12.6 12.5 13.1 14.7 16.2 14.9

Avg CESEE 15.8 16.7 17.0 18.2 19.6 20.8 22.0 22.0
Avg WE 16.9 19.1 20.8 21.3 21.7 22.1 22.3 22.5

Sources: ILOSTAT; United Nations; and IMF staff calculations.
Note: Older workers are defined as workers aged 55 years or older. CESEE 5 Central, Eastern, and Southeastern 
Europe; WE 5 Western Europe. Data labels use International Organization for Standardization (ISO) codes. 
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Table 2. Old-Age Dependency Ratio
(651/(20–64))

Country 2015 2020 2025 2030 2035 2040 2045 2050
SVN 28.8 35.0 41.1 46.7 51.8 55.9 61.8 66.8
POL 24.3 30.0 36.4 39.3 41.2 44.8 51.4 60.8
CZE 28.8 34.0 37.1 39.1 41.1 46.7 54.5 58.9
HRV 31.2 35.3 39.8 43.7 45.8 49.2 53.0 57.4
EST 31.0 35.0 39.2 42.3 44.5 48.1 51.5 56.3
BGR 32.6 36.2 39.2 41.0 42.8 46.5 51.4 54.9
SVK 21.5 26.5 31.4 35.2 37.5 41.4 47.7 53.9
BIH 24.9 28.5 33.3 39.1 42.6 46.3 49.6 53.2
ROU 27.4 31.7 35.3 35.2 40.3 45.1 50.7 52.7
HUN 27.9 33.3 36.6 37.0 39.0 43.7 50.0 52.4
LVA 31.5 34.7 39.0 42.4 44.3 47.0 48.9 52.3
ALB 20.6 23.4 29.0 35.6 40.1 43.6 46.6 51.0
LTU 30.7 32.4 36.7 42.2 45.3 47.6 47.7 47.9
UKR 24.7 27.9 31.6 34.6 35.5 37.6 41.1 46.8
MNE 22.8 27.0 31.0 34.9 36.8 39.3 42.3 46.6
MKD 19.5 22.9 26.5 30.2 33.8 36.8 40.6 45.8
SRB 26.8 31.8 34.3 35.9 37.3 39.6 42.6 45.3
BLR 22.2 25.1 30.2 34.5 36.1 37.6 39.6 43.8
RUS 20.7 25.1 30.1 34.1 33.4 34.2 36.0 40.0
MDA 14.5 18.9 23.0 27.2 27.9 29.4 32.9 39.9
TUR 13.4 14.9 17.3 20.2 23.3 27.2 31.6 36.2

Avg CESEE 25.0 29.0 33.2 36.7 39.1 42.3 46.3 50.6
Avg WE 30.6 33.6 37.5 42.1 46.7 50.3 53.0 55.2

Sources: ILOSTAT; United Nations; and IMF staff calculations.
Note: CESEE 5 Central, Eastern, and Southeastern Europe; WE 5 Western Europe. Data labels use International 
Organization for Standardization (ISO) codes. 
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The labor force in CESEE countries is projected to decrease substantially over the 
next three decades.

Policies to increase fertility rates are unlikely to offset the decline in 
the labor force.

Increasing participation rates—especially of women and older workers—along 
with raising retirement ages would ameliorate but not fully offset the decline in 
the labor force.

This chapter examines the implications of declining working-age population 
for labor supply in CESEE countries, an important first step toward under-
standing the implications of demographic changes for future growth and 
convergence. To complement the projections for labor supply, we take a first 
look at policies to offset the expected decline labor force, before considering 
these and other policy interventions together in later sections.

The projected population decline in CESEE countries would reduce the 
supply of labor. As seen in Chapter 2, CESEE countries are expected to have 
particularly large decreases in working-age populations that would, all else 
equal, have significant long-term implications for economic growth.

 • Concerns about adverse effects of demographics on future growth have 
already prompted policy actions: Some countries have sought to stem out-
ward migration, and many have overhauled their pension systems. Notably, 
a number of CESEE countries have already legislated increases in their 
statutory retirement ages.

 • However, under current labor market policies, the labor force in CESEE 
countries is nonetheless projected to decline drastically by 2050 (Figure 8). 
Calculations show the labor force in the CESEE region (excluding Turkey) 
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shrinking by 10 percent by 2030 and 
by 26 percent by 2050, even after 
accounting for legislated increases in 
retirement ages that are expected to 
increase average participation rates 
for men 55 to 64 years old from 58 
to 61 percent, and for women of the 
same age from 42 to 46 percent (see 
Annex 2). Bulgaria, Latvia, Poland, 
and Ukraine are projected to experi-
ence the worst labor force declines—
more than 30 percent—by 2050. 
But even in some of the more benign 
cases (for example, Slovakia and Ser-
bia), the labor force would decline by 
20 percent by 2050. 

A declining labor force could in 
principle be remedied by higher 
fertility, higher net inward migra-
tion, or, temporarily, higher labor 
force participation:

 • Fertility policies. Many CESEE countries have experimented with policies 
to increase fertility rates, including childbirth grants, cash child benefits, 
tax deductions, housing allowance, and social assistance. Family and child 
benefits are most generous (in terms of share of GDP) in Central European 
countries.1 However, there is little evidence that direct financial incentives 
to boost fertility are effective. Furthermore, even if fertility rates could be 
raised successfully, a tangible impact on labor supply would only material-
ize 20 years hence (Box 1).

 • Inward migration policies have been used in some cases to address seasonal 
labor shortages. For example, the Czech Republic, Poland, and Slovakia 
have recently simplified procedures for short-term foreign workers from 
selected non-EU countries (notably Ukraine). However, most CESEE 
countries do not have long-term strategies for inward migration. Some 
countries (for example, Poland) have also adopted measures to promote 
return migration, including programs to maintain ties and facilitate com-
munication of job opportunities with diaspora abroad, but return migra-
tion so far has been limited (see Chapter 7, “Policies to Increase Effective 
Labor Inputs”).

 • Labor force participation. There is a significant scope to increase labor force 
participation in CESEE countries. The average labor force participation 

1Per Table A.1 of Bradshaw and Hirose (2016) and 2016 data from Eurostat.

2050 2030

Sources: United Nations; and IMF staff calculations.
Note: Data labels use International Organization for Standardization (ISO) codes.

Figure 8. Labor Force Projections Under the Baseline Scenario
(Percent change from 2015)

–40

20

–30

–20

–10

0

10

BG
R

LV
A

UK
R

PO
L

LT
U

RO
U

BI
H

M
DA SV

N
HR

V
HU

N
ES

T
BL

R
RU

S
CZ

E
M

KD SR
B

SV
K

AL
B

TU
R

DEMOGRAPHIC HEADWINDS IN CENTRAL AND EASTERN EUROPE

16



rate in the region is 68 percent, below the Western European average 
of 74 percent, and all CESEE countries have significant potential for 
improvement compared with countries with the highest labor force partici-
pation rates in Europe (such as Sweden, with a rate of 82 percent). There is 
particular room to improve the participation of older workers and women. 
Participation of older workers (55 years or older) is significantly lower in 
CESEE countries than in Western Europe, in part due to still lower retire-
ment ages. The average participation rate for women aged 55 to 64 years 
in the CESEE region is only 42 percent, compared with 49 percent in 
Western Europe and 76 percent in Sweden. For men, participation rates 
are higher, but the corresponding gaps are similar, with an average partic-
ipation rate of 58 percent in CESEE countries and 65 percent in Western 
Europe (and 82 percent in Sweden). In many CESEE countries, participa-
tion of women of childbearing age (those aged 25 to 45 years) is below the 
Western European average, with the largest gaps in Turkey and the Balkan 
countries (Figure 9).

Labor force participation Western Europe average Best Performer

Sources: International Labour Organization; and IMF staff calculations.
Note: Data labels use International Organization for Standardization (ISO) codes.

1. Total Population (16–64) 2. Young Women (25–45)

Figure 9. Labor Force Participation Rates in CESEE Countries, 2015
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The rest of this chapter focuses on increasing labor force participation, given 
limited evidence that policies to support higher fertility could be effective, 
and currently limited scope for substantially higher inward migration. To 
gauge the potential benefits from raising labor force participation, we eval-
uate two scenarios to illustrate the potential impact of increased female 
labor force participation, participation of older workers, and retirement 
ages (see Annex 2):

 • A relatively “moderate” reform scenario assumes moderately paced increases 
in female labor force participation rates to the highest Western European 
rates and retirement age increases in line with life expectancy, but not 
higher than 67.

 • An ambitious reform scenario assumes rapid increases in female labor force 
participation rates to the highest Western European rates and raising the 
retirement age above 70 by 2050.

We emphasize that these are illustrative scenarios. For some countries, 
reaching even the participation rates in the moderate scenario could be 
quite demanding—the scenario is not meant as a policy proposal, but 
to illustrate what could be gained across CESEE countries by reaching a 
common benchmark.

Policies to increase labor force participation would help to reduce the decline 
in the labor force, with increases to statutory retirement ages typically pro-
viding the biggest boost to the labor force. Figure 10 shows results from the 
ambitious reform scenario, to see the likely limits of what could be achieved. 
The first three panels show the effects of changes to female labor participa-
tion, older worker participation, and retirement ages over time; in each, the 
dotted lines compare median paths for CESEE countries under the baseline 
labor force projections and respective policy scenarios. Measures to increase 
the participation of women in the labor force could increase the available 
labor force compared to the baseline labor force projection, especially before 
2030 (Figure 10, panel 1). Boosting participation of older workers without 
lifting retirement ages would have a larger impact, increasing over time as the 
share of older cohorts in the total population continues to grow (Figure 10, 
panel 2). In the long term, the most significant impact would come from 
raising statutory retirement ages, which could reduce the median decline in 
the labor force by nearly 10 percentage points by 2050 (Figure 10, panel 3).

Across CESEE countries, the potential gains from the policies vary. Potential 
gains from different reforms will depend on the labor force structure, current 
retirement age, and participation rates. For example, Slovenia and Lithuania, 
which already have high female labor force participation rates, would benefit 
the most from increasing the retirement age, whereas Bosnia and Herzegov-
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ina and Moldova could significantly boost labor supply by increasing female 
labor force participation. By contrast, Belarus would benefit significantly 
from increasing the participation of older workers, even without changing the 
retirement age (Figure 10, panel 4).

Reform packages could substantially—but not fully—offset the effects 
of demographic trends on labor supply. Reforms could usefully reduce 
the declines in labor supply in most countries, in a typical case by half 
in the moderate reform scenario. However, in only a few cases would the 
reforms fully offset the decline in labor supply, and in some countries—
such as the Baltic states—the measures would not significantly reduce the 
decline (Figure 11). 

Higher FLFP: range

Higher FLFP and
Baseline range overlap

Baseline: range
Higher FLFP: median
Baseline: median

Higher older workers’ LFP: range

Higher FLFP and
Baseline range overlap

Baseline: range
Higher older workers’ LFP: median
Baseline: median

Higher retirement age: range

Higher FLFP and
Baseline range overlap

Baseline: range
Higher retirement age: median
Baseline: median

Higher FLFP Higher participation 55+
Increase in retirement age Total gap

Source: IMF staff calculations.
Note: FLFP = female labor force participation; LFP = labor force participation. Data labels use International Organization for Standardization (ISO) codes. 

1. Change in Labor Force under Higher Female Labor Force
Participation

2. Change in Labor Force under Higher Older Workers’
Participation

Figure 10. Effects of Labor Force Participation Policies
(Percent change from 2015)
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 • A moderate reform effort would 
help mitigate the labor force declines 
but would not be sufficient to reverse 
them. Under this scenario, the aver-
age labor force decline would be 
limited to 3 percent by 2030, but it 
would nonetheless be 16 percent by 
2050. Reforms in Albania, Belarus, 
Bosnia and Herzegovina, Republic 
of North Macedonia, Moldova, and 
Serbia would bring the net decline in 
2050 to below 10 percent. But many 
countries—Bulgaria, Estonia, Lat-
via, Lithuania, and Poland—would 
face labor force declines of more than 
20 percent despite increases in labor 
force participation.
 • In most countries, even ambi-

tious reforms would ultimately be over-
whelmed by population changes. Under 
the ambitious reform scenario, labor 

force declines in many countries would stall or even be reversed, but only 
temporarily. In several countries, including Belarus, Moldova, and the 
Western Balkan countries, ambitious reforms could potentially halt the 
decline in the labor force in the long term. In most other countries, how-
ever, population trends are projected to dominate, and in some, the short-
fall would still be large, including in Bulgaria and Latvia, where the labor 
force is projected to decline by more than 23 percent, even with ambitious 
reform measures.

Under ambitious policies scenario
Under moderate policies scenario
Baseline 2050

Sources: United Nations; and IMF staff calculations.
Note: Data labels use International Organization for Standardization (ISO) codes.
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Fertility rates in the CESEE region are among the lowest in the world, and, with the 
exception of Turkey, often well below replacement rates. This raises the question of 
whether declines in the labor force could be addressed by policies to support higher 
fertility, as have been promoted in some countries. Such policies have included direct 
payments on birth of a baby, child allowances, and reduced tax rates for larger families.

The empirical evidence is not encouraging. The fall in fertility rates has been associated 
with an increase in the median age of women having their first child, driven in part by 
increasing costs of raising children. To the extent that some studies have found sugges-
tive evidence that financial incentives have affected behavior, the effect has mainly been 
to bring births forward, with little increase in fertility rates. Otherwise, “the success of 
policies to influence fertility in low-fertility countries has not been impressive” (United 
Nations 2013; see also Kalwij 2010). Policies that reduce the opportunity costs of 
having children appear more effective (Hoorens and others 2011), although here too 
the evidence is mixed; policies that would make it easier for women with children to 
reenter the workforce would also be consistent with facilitating increased female labor 
participation.

Baseline
High fertility

High fertility Baseline

2. Labor Force CESEE excluding Turkey
(Millions)

Box Figure 1.1. Impact of Higher Fertility

1. Labor Force Change, 2015–50
(Percent of 2015 level)

Sources: United Nations; and IMF staff calculations.
Note: Data labels use International Organization for Standardization (ISO) codes.
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It is of course possible that some combination of sufficiently strong incentives could 
produce higher fertility rates. Simulations show that even if fertility were to imme-
diately increase to rates assumed in the UN high fertility scenario of the 2017 vin-
tage population projections, much higher than those seen over the past 50 years (see 
Annex 2), the effects would be limited (Box Figure 1.1). First, the working-age pop-
ulation would still not increase for at least 15 years; recall from Chapter 2 that the 
decline in the working-age population in the CESEE region is particularly severe over 
this period. Second, over longer periods the increased population is still not suffi-
cient to offset the reduction in the labor force; indeed, in all countries, the effects by 
2050 are limited.

Box 1. Fertility Policies (continued)
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Aging populations will substantially increase demands on health care resources.

Public pension systems currently appear sustainable, but spending would increase 
substantially if pensions were more in line with preretirement earnings.

Ambitious reforms to increase labor force participation rates and retirement ages 
would help to offset projected increases in public pension spending.

Fiscal space also needs to be preserved for measures to increase labor participation.

This chapter examines the implications of demographic trends for spending 
on public health care and pensions, before the full assessment of implications 
for public finances in Chapter 5. We also look at the direct effects of increas-
ing labor supply described in Chapter 3 to offset the expected increases 
in pension and health care costs, before the simulations that combine all 
effects in Chapter 6.

Population aging poses a formidable fiscal challenge for CESEE countries. 
Worsening demographics, notably rapid aging, increase the costs of public 
programs, such as pensions and health care. Today, CESEE countries spend 
9 percent of GDP on public pensions and 5 percent of GDP on public 
health care each year, significantly less than their euro area peers, which 
spend 12 and 7 percent of GDP, respectively (Figure 12).1 

 • On current fiscal policies, costs related to pensions and health care in 
CESEE are expected to increase by nearly 4 percentage points of GDP, on 
average, between 2015 and 2050 (see Annex 3). Almost half of the increase 
is explained by rapidly rising health care spending: the fiscal cost of pub-

1See European Commission (2018), Table 1, page 12.
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lic health care systems is projected to 
increase by 2¾ percentage points of 
GDP, putting most of the pressure on 
public budgets over the next decade. 
By contrast, the projected fiscal cost 
of public pension systems on current 
policies appears to remain relatively 
contained, rising by just over 1 percent-
age point of GDP.
 • The implications for each 

CESEE country vary significantly. 
Pension costs are projected to remain 
unchanged or fall in several of the 
countries in the sample, whereas they 
are projected to increase between 
about 4 to 7 percentage points of 
GDP in several Western Balkan and 
Eastern European countries. Besides 
expected demographic trends, differ-
ences in projected age-related costs 
are mostly explained by differences in 

country-specific pension systems (retirement age, entitlement, etc.) and 
coverage of public health care systems.

Unlike in Western Europe, pension systems in many CESEE countries are 
based on defined contributions. The systems appear fiscally sustainable, 
but have relatively low replacement rates (that is, pension payments as a 
percentage of preretirement earnings). Although recently adopted pension 
system reforms in the region have aimed to increase retirement ages (or link 
retirement ages to life expectancy), they have incorporated sharp reduc-
tions in projected replacement rates. On average, a pensioner in 2050 will 
receive about one-third of their preretirement earnings. Except for Ukraine, 
the replacement rate is projected to drop in CESEE countries, especially in 
Republic of North Macedonia, Moldova, and Poland (by 28, 30, and 25 per-
centage points, respectively).

Governments might come under pressure to increase replacement rates. This 
could substantially increase pension costs (Figure 13). To illustrate, bringing 
replacement rates to 40 percent—the level recommended by the International 
Labour Organization—would increase estimated fiscal costs of pensions by 
4 percentage points of GDP, on average. Total pension and health care costs 
in the CESEE region would therefore increase by nearly 7 percentage points 
of GDP, on average, between 2015 and 2050. In countries currently with 
relatively low replacement rates (that is, Croatia, Latvia, and Lithuania), 

Pension expenditure
Health expenditure
No-aging scenario

Source: IMF staff calculations.
Note: Data labels use International Organization for Standardization (ISO) codes.
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Figure 12. Projected Change in Age-Related Spending: 
Mid-Fertility Scenario
(Percent of GDP, change from 2015 to 2050)
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the increase in annual 
aging costs in percent-
age of GDP between 
now and 2050 could 
be significant; in other 
countries with higher 
replacement rates and/
or more benign demo-
graphic outlooks (that 
is, Moldova, the Slovak 
Republic, and Turkey), 
the costs would be 
correspondingly small. 
On average, age-related 
spending is projected 
to reach 20 percent of 
GDP by 2050, with 
some countries in the 
region (such as Bosnia 
and Herzegovina, Cro-
atia, Poland, Slovenia, 
and Ukraine) spending 
as much as 25 percent 
of GDP or more in pen-
sions and health care.

Reforms would 
help offset projected 
age-related fiscal costs.

 • Pension costs. We 
consider the impact 
of the moderate 
and ambitious labor 
market reform 
packages—an increase 
in labor force par-
ticipation of women 
and older workers, 
and an increase in the 
retirement age—first described in Chapter 3 (see Annex 2). In both cases, 
we also consider the additional fiscal cost of increasing replacement rates to 
the International Labour Organization’s recommended 40 percent. Moder-
ate reforms would help to offset some of the projected increase in pension 

Pensions - Increase replacement rate to 40% (ILO minimum)
Pensions
Health care
Total

Pensions - Replacement rate at 40 percent
Pensions
Health care

2015
2050
ILO Recommended 40%

Source: IMF staff calculations.
Note: ILO = International Labour Organization. Data labels use International 
Organization for Standardization (ISO) codes.
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costs over the period from 2015 to 2050, by about 2 percentage points 
of GDP on average. Although pension costs would still increase in most 
countries, the reforms would help to offset at least half of the projected 
increase in pension outlays implied by increasing replacement rates. Ambi-
tious reforms would fully offset projected increases in pension costs in most 
countries, generating average savings of nearly 5 percentage points of GDP 
(Figure 14). The savings would imply a reduction in the estimated cost of 
socially sustainable pension systems in the majority of CESEE countries. 
     The variation in the impact of reforms on pension costs among CESEE 
countries is accounted for by (1) the projected increase in the share of 
population reaching retirement age, (2) the policy objectives (that is, the 
gap between the current labor force participation rate prevailing in each 
country and the highest Western European rates, as defined in Chapter 3); 
and (3) the speeds at which retirement ages need to be increased. There 
is substantial scope to increase labor force participation in some countries 
(for example, Hungary, Moldova, and Serbia). In some countries, aligning 
retirement ages with life expectancy implies large increases from current 
retirement ages (especially among women); in other countries, retirement 
ages are close to proposed policy objectives, but the countries face much 
larger shares of the population reaching retirement age during the next 
decades (For example, Bosnia and Herzegovina, and Slovenia).

Figure 14. Impact of Reforms on Pension Costs

Source: IMF staff calculations.
Note: ppt. = percentage point. Data labels use International Organization for Standardization (ISO) codes. 
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 • Health care costs. 
Health care 
reform could 
contain the 
growth of public 
health spending, 
for example by 
ensuring that 
new technologies 
reduce, rather 
than raise, health 
care costs, with-
out adversely 
affecting health 
outcomes.2 
The delivery of 
health care could 
be improved 
through better 
management of 
hospitals and 
improved incen-
tives in the remuneration of health providers. Governments can also sup-
port primary and preventive care—which helps improve health and reduce 
the need for more costly treatments at a later stage—and improve provider 
payment systems to control costs. In addition, the use of health informa-
tion technology (for example, to collect, store, and share patient data) has 
the potential to reduce costs while protecting outcomes (see Box 2).

Labor market reforms would have direct fiscal costs that would need to be 
taken into account.3 Reducing the tax wedge, for example, could lower labor 
costs for firms and boost job creation, but would lead to revenue losses. 
Active labor market policies such as training, job creation programs, effective 
placement services, or extended child daycare services to incentivize female 
labor force participation have direct budgetary effects (Box 3). Ambitious 
labor market reforms would reduce the cost of public pensions, but could 
potentially generate additional demand for health care services, with evidence 
suggesting that sick leave and disability payments tend to increase with a 
higher share of older workers. The costs of reforms therefore offset some of 
the fiscal savings from reforms (Figure 15). Ambitious labor market reforms 
would still reduce the projected fiscal cost of pensions in most CESEE coun-

2See Clements, Coady, and Gupta 2012.
3See IMF 2014.

Pension cost increase before policies
Pension cost increase after policies
Pension cost increase after considering cost of policies

Source: IMF staff calculations.
Note: Data labels use International Organization for Standardization (ISO) codes.

Figure 15. Net Change in Pension Costs, 2015–50
(Baseline versus ambitious labor market reform scenario; percent of GDP)
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tries. In some countries, such as Albania, the Baltic states, Croatia, and the 
Czech Republic, the fiscal cost of pensions is projected to increase after con-
sidering the cost of policies, but nonetheless remain well below the projected 
increase in the absence of reforms. In other countries, such as Romania or 
to some extent the Slovak Republic, the cost of implementing labor market 
reforms would need to be assessed carefully, as the projected fiscal savings are 
more limited. 

The challenges of meeting increasing demands on public pensions and health 
care spending are clearly not trivial. Reforms can help to contain costs, but 
some—such as labor participation reforms—come with fiscal costs them-
selves, and they often imply significant social choices (such as the extent 
of health care the state should provide). Moreover, the fiscal costs consid-
ered here understate the implications for public finances—in a full assess-
ment, we would take into account the effects of demographic changes on 
growth, and hence revenues and debt sustainability. These issues are taken 
up in Chapter 4.
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Public health costs have increased rapidly in advanced economies in the past two 
decades, from relatively high levels compared with CESEE economies. Spending rose 
by about 1½ percentage points of GDP since the early 2000s in Organisation for 
Economic Co-operation and Development (OECD) countries (about 1¼ percent in 
Western Europe). CESEE countries, in contrast, have so far managed to keep govern-
ment health spending on average roughly constant in percent of GDP. However, as seen 
in this chapter, cost pressures are likely to increase substantially.

Several reforms have been adopted that could keep heath costs under control. These 
reforms can be grouped into three main categories (Clements and others 2012):

Macro-level Controls
 • Budget caps, either on the entire health care budget (England) or on selected sectors 
like hospitals, ambulatory care (most EU countries), or physician costs (Canada). 
Austria has managed to contain the growth of public health care spending well 
below the OECD average by imposing financial targets to gradually bring health care 
spending in line with annual average GDP growth (OECD 2017).

 • Supply constraints: Governments may impose “input” controls such as determining the 
types of prescription drugs to be subsidized with public funds and rationing expen-
sive medical equipment. “Output” controls include listing certain medical interven-
tions from the list of insured treatments. Restrictions on supply have been used in 
Canada (hospital closures and mergers) and Germany, France, Italy, and the Nether-
lands (delisting ineffective treatments, and/or establishing positive drug lists). In the 
past decade, the number of acute-care hospital beds has been reduced in all EU coun-
tries (Schwierz 2016). In the early 2000s, governments sought to use cost-effective-
ness evaluations to determine what treatments should be financed from public funds. 
Many countries (Australia, Canada, Finland, France, the Netherlands, Sweden, the 
United Kingdom) have established government bodies to conduct cost-effectiveness 
appraisals of new pharmaceuticals and provide evidence-based clinical guidelines.

 • Price controls, such as setting the salaries of health care professionals and/or the prices 
of drugs and medical treatments. This approach has been implemented mainly in 
countries in which the public sector contracts the private sector to provide services, 
such as in Canada (targeted physician fee reductions), France and England (cuts to 
radiologist rates and lab test rates), and Germany and the Netherlands (reference 
pricing for pharmaceuticals). To be effective, prices have to be agreed through negoti-
ation at the national or regional level instead of being determined unilaterally by the 
government or suppliers. Several countries have observed the price of pharmaceutical 
care dropping significantly after the adoption of external reference pricing (ERP): 
ERP implementation or review resulted in a reduction in the prices of prescription 
medicines by 4 to 20 percent in Bulgaria, Greece, Moldova, the Netherlands, and 

Box 2. Policies to Contain Health Care Spending
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the Slovak Republic. An increased reliance in generic drugs has supported the ERP 
(Kanavos and others 2017).

Micro-level Reforms
 • Public management and coordination seeks to create cost savings by streamlining the 
administration and interaction of different levels of the health care system. Review-
ing fiscal decentralization has been effective at reducing health care costs, either by 
allowing greater involvement of subnational governments in key health care decisions 
while maintaining central oversight (Canada, Sweden), or by consolidating regional 
health authorities and introducing new management practices (the United Kingdom 
in the late 1970s to 1980s). An enhanced control of public procurement, especially 
with the introduction of modern information technology systems, was fostered in 
a few countries (Bulgaria, the Czech Republic, Estonia, and the United Kingdom) 
(Schwierz 2016).

 • Contracting: How providers are reimbursed is one of the most important factors 
affecting the micro-level efficiency of health spending. In most EU countries, pay-
ment methods have shifted from traditional fee-for-service methods to case-based 
payments, such as diagnosis-related groups. Diagnosis-related group–based payment 
systems are designed to incentivize efficient use of resources within hospitals, where 
payments are made based on the number and type of cases treated. Several countries 
have adopted explicit contracts with health care providers that target cost control, 
efficiency, and quality of care.

 • Market mechanisms, such as allowing greater competition between insurers and/
or relying on a greater degree of private provision, can be particularly effective in 
containing health care costs (Estonia, Germany, the Netherlands, and Switzerland). 
Key elements to consider when introducing, changing, or increasing competition 
are ensuring market transparency, with availability of information on quality and 
prices, careful monitoring of access and equity effects, promoting health literacy, 
and enforcing competition rules to prevent abuse of dominant positions (European 
Commission 2015).

Demand-side Reforms
 • These reforms intend to increase the share of health care costs borne by patients, 
often with the objective of avoiding excessive consumption of specific health services. 
Two common ways this cost-sharing is achieved is by having patients share part of 
the cost of their treatment and by changing the way private health insurance is taxed.

Box 2. Policies to Contain Health Care Spending (continued)
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Active labor market policies are programs 
to assist the unemployed or those not 
active in the labor market to find employ-
ment (as compared with “passive” labor 
market policies such as unemployment 
benefits). They are many and varied, 
including training programs, job place-
ment assistance, employer subsidies, and 
public works.1

Implementation of active labor market 
policies in CESEE may require additional 
fiscal space. Based on past episodes of 
active labor market policies in EU coun-
tries, the required policies to boost female 
labor force participation through 2050 
would imply a fiscal cost projected at 
about 0.7 percent of GDP for the mod-
erate reform package and close to 1 per-
cent of GDP for the ambitious reform 
package. There is some variation among 
CESEE countries: the fiscal cost of ambi-
tious labor market reforms is close to 1½ 
percent of GDP in Croatia, the Czech 
Republic, Poland, and Ukraine, but close 
to ½ percent of GDP in the Slovak Republic and Romania. This variation is explained 
by differences in the sensitivity of female labor force participation rates to government 
spending in active labor market policies (based on individual country experience over 
the last decade) and differences in the gap between the female labor force participation 
rate prevailing in each country and the highest Western European rate (Box Figure 3.1).

The upfront cost of adopting the needed reforms is especially challenging for some 
countries with limited fiscal space. The estimated gap between the debt-stabilizing 
primary balance and the observed primary balance is positive in Belarus, Moldova, 
Romania, Russia, and Turkey, suggesting that fiscal consolidation may be required to 
stabilize public debt.

1For a summary and assessment, see Bown and Freund 2019.

Ambitious reform
Moderate reform
Gap to debt stabilizing
primary balance (RHS)

Source: IMF staff calculations.
Note: Data labels use International Organization for 
Standardization (ISO) codes.

Box Figure 3.1. Fiscal Costs of Policies and 
Fiscal Space 
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Aging of the labor force per se could cause aggregate productivity to deteriorate. 
For some CESEE countries, this effect could be significant.

With shrinking and aging populations, the workforce in CESEE countries 
will also shrink and age. Between 2015 and 2030, the share of older workers 
(ages 55+) in the CESEE workforce will increase by 2.5 percentage points; by 
2050, it will expand by another 3 percentage points. The question then arises 
as to what extent these demographic changes might adversely affect produc-
tivity and growth. This chapter looks at the potential implications of these 
changes on productivity, to complement the examination in Chapter 3 of the 
direct effects on labor supply.

Literature and Econometric Evidence

Theory suggests many ways by which demographic changes can affect 
productivity. They can affect labor productivity by changing physical cap-
ital intensities as labor supply changes (Cutler and others 1990). Total 
factor productivity (TFP) itself can also be expected to respond to demo-
graphic changes:

 • Positive effects: Older workers may have more work experience, with 
potentially positive effects on productivity (Disney 1996). Incentives 
to innovate should increase as skilled labor becomes scarce, increasing 
the payoffs to automation (Acemoglu and Restrepo 2017; Habakkuk 
1962; Romer 1990).

 • Negative effects: An age-related deterioration in physical and mental capabil-
ities and depreciation of knowledge could adversely impact aggregate TFP 
if the share of older workers in the workforce were to increase. Older work-
ers might find it more challenging to adapt to job requirements that are 
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changing over time (OECD 1998). For example, the increased use of infor-
mation technologies might place older workers at a disadvantage (Dixon 
2003). Empirically, average skill scores tend to decline over the working 
life, including in CESEE economies (European Bank for Reconstruc-
tion and Development 2019). Innovation might become less profitable 
as population growth slows, such as by reducing market size, and aging 
societies may lose some of their “dynamism” slowing the rate of techno-
logical progress (Simon 1981; Wattenberg 1987). The entry of new firms 
and entrepreneurship can slow with the aging of population and workforce 
(Hopenhayn, Neira, and Singhania 2018; Liang, Wang, and Lazear 2018). 
If a large share of the workforce is employed in manual work sectors, its 
aging would cause a rapid deterioration in productivity associated with the 
deterioration in physical abilities (Veen 2008; Box 4).

 • Magnification effects: Several hypotheses have been proposed to explain the 
apparent externalities that drive the often sizable estimates of the effects 
of aging workforce on aggregate productivity (Feyrer 2008). For example, 
evidence suggests that idea generation and innovation activity peaks when 
workers are in their 40s (see Galenson and Weinberg 2000, 2005; Jones 
2005). Hence, the age structure of the workforce could affect the proba-
bility that far-reaching inventions—that expand the technological frontier 
and increase productivity of all workers—are attempted and accom-
plished. Idea adoption, which facilitates movement toward the technology 
frontier, can peak at a certain age due to a tradeoff between up-to-date 
education-sourced human capital and experience-based human capital. 
Consequently, aging workforce—more so when accompanied by a lower 
share of workers in their prime age—can generate externalities at the macro 
level beyond what can be observed of individual workers.

Empirical studies show a negative link between workforce aging and produc-
tivity. Labor productivity typically increases until workers are in their 40s and 
declines toward the end of working lives (Feyrer 2007).

 • Macro-based studies look at the direct impact of workforce age distribution 
on aggregate productivity measured by labor productivity or TFP. They 
find that an increase in the share of workers in their 40s is associated with 
an increase in aggregate productivity, whereas an increase in the share of 
older workers (above ages 50 to 55) coincides with a reduction in aggregate 
productivity (Table 3).

 • Micro-based studies draw inference on productivity from wage data under 
the assumption that earnings are proportional to productivity.1 By focusing 

1If markets are perfectly competitive, a worker’s hourly wage should equal the value of the marginal prod-
uct of an hour worked. This relationship may not be valid if, for example, workers and employers engage 
in long-term contracts, earnings increases are linked to seniority and company affiliation, or compensation 
schemes are backloaded to encourage workers to stay with the company.
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on private returns, micro-based studies do not capture externalities observ-
able at the aggregate level (for example, from experience, education, and 
innovation) and deliver mixed results about the effect of aging on produc-
tivity. For example, Börsch-Supan and Weiss (2016) find that individual 
worker productivity continues to increase until age 65 as experience keeps 
older workers’ productivity from falling. However, Acemoglu and oth-
ers (2014) find that companies with young chief executive officers have 
greater innovation quality, due to greater openness to disruption and more 
creative innovation. Göbel and Zwick (2012) and Maestas, Mullen, and 
Powell (2016) confirm the results of macro-based studies that productivity 
declines as the share of older workers increases.

Our empirical estimates support previous macro-based studies. The specifica-
tion described in Annex 4 is applied to a data panel of up to 167 countries 
spanning the period from 1990 to 2015. The annex discusses estimation 
details, including controls used for country-specific effects, instruments used 
to address endogeneity, and various robustness checks that have been under-
taken. The results (Table 4) show that:

 • In the first specification (columns 1–4), a one-percentage-point increase 
in the share of older workers (ages 55+) in the total workforce is associ-
ated with a decrease in growth of output per worker of 0.7–0.8 percent-
age points (column 1). Most of this effect stems from lower TFP growth, 
which decreases by about 0.6 percentage points for every percentage point 
increase in the older-worker share (column 2). The results do not provide 
evidence that human capital is an important channel of transmitting the 
impact of workforce aging on productivity (column 3). However, work-
force aging is associated with a statistically significant (albeit smaller) 
increase in the capital-output ratio, suggesting that there may be some 
capital intensification to compensate for an older and less productive work-
force (column 4).

 • An alternative specification (columns 5–8) provides some evidence—as in 
other empirical literature—that productivity is highest around age 50. In 
particular, the negative impact of a higher older-worker share on total fac-
tor productivity may be mitigated if the share of workers in the 45–54 age 
cohort also increases (column 6).2

2Since the coefficient of the 45–54 age cohort is significant in the TFP regression, but not in the labor 
productivity regression, we did not select this specification for projections. Only time dummies that were sig-
nificant were included in the final specification. (The significant dummies include crisis episodes.) In a specifi-
cation with full set of year dummies, the negative impact of an increase in the share of older workers on labor 
productivity growth increases by near 0.3 percentage points, of which 0.2 percentage points channeled through 
a decline in TFP growth. We also experimented with non-overlapping five-year averaged observations in pooled 
and fixed effects panel specifications, which yielded significantly larger negative coefficients at lower significance 
levels as the number of observations drops rapidly in this case.

DEMOGRAPHIC HEADWINDS IN CENTRAL AND EASTERN EUROPE

36



Ta
bl

e 
4.

 P
ro

du
ct

iv
ity

 R
eg

re
ss

io
n 

Re
su

lts
(In

st
ru

m
en

te
d 

w
ith

 1
0-

ye
ar

 la
gg

ed
 p

op
ul

at
io

n 
co

ho
rts

)


lo

gY
L it 

5
 α

i 1
 γ

t 1
  s

 β
sw

sit
 1

 δ
ya

dr
it 

1
 φ

oa
dr

it 
1

 ε
it

Va
ria

bl
es

(1
)

La
bo

r 
Pr

od
uc

tiv
ity

(2
)

TF
P

(3
)

Hu
m

an
 

Ca
pi

ta
l

(4
)

Ca
pi

ta
l-

Ou
tp

ut
 

Ra
tio

1

(5
)

La
bo

r 
Pr

od
uc

tiv
ity

(6
)

TF
P

(7
)

Hu
m

an
 

Ca
pi

ta
l

(8
)

Ca
pi

ta
l-

Ou
tp

ut
 

Ra
tio

1

Sh
ar

e 
of

 W
or

ke
rs

 in
 4

5–
54

 A
ge

 C
oh

or
t

0.
20

5
(1

.5
65

)
0.

23
8*

*
(2

.0
03

)
2

0.
02

16
(2

1.
05

1)
2

0.
11

3*
*

(2
2.

25
4)

Sh
ar

e 
of

 W
or

ke
rs

 o
ld

er
 th

an
 5

5 
ye

ar
s

2
0.

73
1*

**
(2

4.
00

6)
2

0.
60

8*
**

(2
3.

56
3)

2
0.

01
42

(2
0.

46
1)

0.
29

1*
**

(3
.9

31
)

2
0.

81
0*

**
(2

4.
25

4)
2

0.
68

7*
**

(2
4.

11
5)

2
0.

00
47

7
(2

0.
17

0)
0.

33
5*

**
(4

.4
57

)
Ol

d-
ag

e 
De

pe
nd

en
cy

 R
at

io
0.

22
4

(0
.6

70
)

0.
14

9
(0

.4
41

)
2

0.
01

62
(2

0.
39

0)
2

0.
20

9
(2

1.
60

5)
0.

30
9

(0
.9

23
)

0.
23

9
(0

.7
40

)
2

0.
02

60
(2

0.
66

4)
2

0.
25

8*
*

(2
2.

02
0)

Yo
un

g-
ag

e 
De

pe
nd

en
cy

 R
at

io
0.

03
37

(0
.9

24
)

2
0.

00
97

6
(2

0.
22

7)
2

0.
00

43
7

(2
0.

42
5)

2
0.

03
64

**
*

(2
2.

84
7)

0.
06

80
*

(1
.7

09
)

0.
03

34
(0

.7
56

)
2

0.
00

79
1

(2
0.

67
2)

2
0.

05
51

**
*

(2
4.

17
5)

Ob
se

rv
at

io
ns

4,
15

0
2,

88
3

3,
58

5
4,

15
2

4,
15

0
2,

88
3

3,
58

5
4,

15
2

Nu
m

be
r o

f C
ou

nt
rie

s
16

7
11

6
14

4
16

7
16

7
11

6
14

4
16

7
Co

un
tr

y 
Fi

xe
d 

Ef
fe

ct
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ti
m

e 
Du

m
m

ie
s2

Ye
s*

Ye
s*

Ye
s*

Ye
s*

Ye
s*

Ye
s*

Ye
s*

Ye
s*

An
de

rs
on

 C
or

re
la

tio
ns

 L
R 

Te
st

 p
-v

al
ue

0
0

0
0

0
0

0
0

So
ur

ce
: I

M
F 

st
af

f c
al

cu
la

tio
ns

.
No

te
: R

ob
us

t z
-s

ta
tis

tic
s 

in
 p

ar
en

th
es

es
. *

**
 p

 ,
 0

.0
1;

 *
* 

p 
,

 0
.0

5;
 *

 p
 ,

 0
.1

. T
FP

 5
 to

ta
l f

ac
to

r 
pr

od
uc

tiv
ity

.
1 A

dj
us

te
d 

by
 a

/(1
 2

 a
).

2 T
im

e 
du

m
m

ie
s 

fo
r y

ea
rs

 1
99

0–
95

; 1
99

8/
99

; 2
00

8/
09

.

Implications for Productivity

37



The projected changes to the compo-
sition of the workforce suggest that 
productivity growth in CESEE coun-
tries is likely to decline. The population 
projections of the UN World Population 
Prospects medium fertility scenario are 
multiplied by the labor force partic-
ipation rates from the baseline labor 
force scenario defined in Chapter 3 
to derive, for each country, the size of 
the labor force for each five-year age 
cohort (Figure 16):

 • In 2015, the share of older 
workers (those aged 55+ years) in 
the total workforce was 15¾ percent 
on average in CESEE economies. 
This share is projected to increase to 
about 22 percent by 2050. The share 
of the most productive workforce 

cohort (those aged 45 to 55) is projected to increase in CESEE countries 
until the mid-2040s.

 • The share of older workers (ages 55+) in the Western European workforce 
is currently a little bit higher—about 16½ percent—and most of the fur-
ther increase in the share is projected to occur before 2030. By contrast, in 
CESEE it is expected to take place after 2035, and, as noted previously, the 
share of prime-age workers increases until the 2040s. The relative shifts in 
the workforce age structures hence imply a slower productivity decline in 
the CESEE region relative to Western Europe for several decades.

Productivity Implications of Aging Workforces in the CESEE Region

The simulation results confirm that workforce aging could lower productiv-
ity growth in CESEE and Western Europe, but with important differences 
between the regions. The TFP impact is calculated by multiplying the pro-
jected differences in the share of workers ages 55+ in the total workforce for 
each 5-year period from 2015 to 2050 by 0.6, the estimated effect of these 
changes on TFP growth from the empirical exercise.3 This calculation implies 
that workforce aging could lead to a 0.09 percentage point decrease in annual 
TFP growth for CESEE countries on average over the period 2015–20, and 
about a 0.08 percentage point reduction over 2040–50. The same calculation 

3Country-specific results are then averaged to arrive at region-specific results.

CESEE, 45–54
CESEE, 55+
Western Europe, 45–54
Western Europe, 55+

Sources: UN WPP; ILOSTAT; IMF staff calculations.
Note: CESEE = Central, Eastern, and Southeastern Europe.

Figure 16. Shares of Workers in the Total Workforce, by Age
(Averages, percent)
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indicates a 0.27 percentage point reduction for Western Europe in 2015–20 
and about a 0.02 percentage point reduction at the last decade of the projec-
tion horizon. Consequently, whereas the impact on TFP growth is strongest 
in Western Europe early in the projection horizon and then decreases almost 
monotonously until 2050, for CESEE it is more muted at the beginning, 
hovers around 0.15 percentage points between 2025 and 2045, and then 
turns slightly positive in 2045–50 (Figure 17, panel 1). 

There is considerable heterogeneity in the workforce aging and productivity 
slowdown across countries in both regions. In CESEE, Belarus is expected to 
experience a relatively small increase in the share of older workers, and hence 
the average impact from 2020 to 2050 on TFP growth is estimated to be 
negligible. In the other extreme, Moldova’s share of older workers will remain 
almost constant until 2040 but will pick up very rapidly from 2040 to 
2050, contributing to an average decline of productivity growth of 0.23 per-
centage points. On average over the period 2020–50, the average annual 
decrease of TFP growth is 0.38 in CESEE and 0.34 in Western Europe (Fig-
ure 17, panel 2).

The estimated effects should be considered seriously, while also treated with 
due caution. The effects are the same as found in other studies and appear 

CESEE Western Europe

2. Across Countries
(Annual percentage point impact; average, 2020–50)

Figure 17. Impact of Workforce Aging on Total Factor Productivity Growth

1. Over Time
(Annual percentage point impact; average)

Sources: International Labour Organization; PWT 9.0; UN World Population Prospects; and IMF staff calculations.
Note: CESEE = Central, Eastern, and Southeastern Europe. Data labels use International Organization for Standardization (ISO) codes. 
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statistically robust. However, two issues 
should be kept in mind when consider-
ing the results:

 • Inference: The statistical uncer-
tainty about the coefficient (–0.608) 
measuring the impact of aging on 
aggregate TFP growth is large, with 
the 95 percent confidence interval 
ranging from –0.942 to –0.274 (based 
on a standard error of 0.171). Perhaps 
more important to bear in mind is the 
problem of inferring implications for 
the future from historical experiences 
of demographic changes that are very 
different than projected changes (Fig-
ure 18). Older worker shares across 
countries in the historical sample used 
in the empirical exercise range from 
about 2½ percent to 29 percent. For 

the same countries, the projected shares of older workers range from about 
10 percent to 31 percent. Although the distributions overlap, the historical 
distribution might not adequately capture the dynamics relevant for future 
workforce aging and TFP growth. 

 • Changes in the relationship over time: The behavioral relationship between 
workforce aging and productivity growth may change over time. Increases 
in life expectancy and healthy life years due to rapidly improving health 
care may push out the threshold age of what is considered “older workers” 
today. For example, there is evidence that the average age of inventors has 
been rising (Bussolo, Koettl, and Sinnott 2015). Similarly, technological 
change may progressively increase the productivity of older workers. This 
effect may prove to be particularly strong if the scarcity of productive labor 
triggers enough technology adoption so as to completely neutralize or even 
more than offset the negative effect on productivity and aggregate out-
put (see Box 5).

Nonetheless, the repercussions for productivity are an important potential 
mechanism. Together, the direct effects of demographic change on labor sup-
ply and the potential effects discussed here on productivity raise the question 
of the effects on investment, and hence the combined effects on growth. 
These and other issues are taken up in the next chapter.

Sources: International Labour Organization (ILO); PWT 9.0; UN World Population 
Prospects; and IMF staff calculations.
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Differences in industrial structure and 
the composition of occupations can be 
expected to alter the impacts of workforce 
aging across countries. For example, the 
productivity of manual workers might 
decline faster with age but might actually 
increase for those in service or professional 
occupations.1 CESEE countries have 
a higher share of employed persons—
especially male—in professions associated 
with declining productivity of older work-
ers than the EU-15 average.2 On this basis, 
the industrial structure would tend to 
reinforce the effects of aging on aggregate 
productivity (Box Figure 4.1).

1See Veen 2008.
2A caveat is in order. These channels were investigated in several alternative regression specifications, 

which did not yield sufficiently informative results, as labor force data by gender and occupation are gen-
erally very scarce, reducing significantly the sample size. Endogeneity and instrumentation issues compli-
cate these types of analyses further.

Increases Neutral Decreases Not classified

Sources: International Labour Organization; Veen 2008; 
and IMF staff calculations.
Note: Category productivity “increases” with age 
comprises managers and professionals; category 
“neutral” comprises clerical support workers and services 
and sales workers; category “decreases” comprises 
technicians, skilled agricultural workers, forestry and 
fishery workers, craft and related trades workers, plant 
and machine operators and assemblers, elementary 
occupations, and armed forces occupations. Category 
“CESSE” is missing data for Albania, Kosovo, Russia, 
Ukraine. CESEE = Central, Eastern, and Southeastern 
Europe; EU = European Union.

Box Figure 4.1. Share of Workforce Whose 
Productivity Rises or Falls with Aging
(Percent of total employment, 2016)
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One question that arises is whether automation can offset the effect of falling 
working-age population on output. Responses range from the utopic—that humans 
will live in a new leisure age as machines go to work—or the apocalyptic—humans will 
be displaced by ever-more intelligent robots. This box presents a case that the answer is 
most likely in between, depending on relative productivity costs of labor and machines.

Consider the impact of an aging workforce. First, there is a composition effect: an 
increase in the share of older and less productive workers per se reduces aggregate 
labor productivity. Second, as prime-age workers become more scarce, their wages will 
increase—this creates an incentive for corporates to install machines to boost the out-
put of the scarce prime-age workers.

Machines can automate tasks, but—as yet—workers are still needed to operate the 
robots, and automation can generate new roles for workers. The net effects of aging 
on aggregate productivity will therefore depend on the balance of the composition 
effect and the incentives to automate. When machines become sufficiently relatively 
productive and cheap, then they could be installed in such numbers as to offset the 
productivity effect.1 Hence, it is possible that the initial effect of aging would be a 
decrease in aggregate productivity, then an increase as machines become cheaper and 
more capable.2

Regardless of the net effects on productivity, automation will likely mean disruption 
of jobs. On the upside, machines can produce “re-instatement effects” as new jobs are 
created (for example, to operate the machines). However, the transition is likely to be 
accompanied by increased mismatching in the labor market. Empirical evidence on the 
effects of automation is mixed: Acemoglu and Restrepo (2018b) argue that increases in 
automation in the United States have been accompanied by decreases in employment 
and real wages, whereas Schneider, Hong, and Le (2018), applying the same method to 
Japanese data, find the opposite.

1See Acemoglu and Restrepo 2018a.
2See also Acemoglu and Restrepo 2017. In their empirical work, they find a positive relationship 

between the change in (log) GDP per capita and overall population aging (measured by the ratio of 
those above 50 to those between the ages of 20 and 49). The results are the opposite to those shown in 
this chapter and the other cited papers. Note that those specifications estimate the relationship between 
growth and workforce (not population) aging.

Box 5. Can Automation Offset Demographic Effects on Productivity?
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Falling labor supply, weaker productivity, and adverse feedback from fiscal stresses 
would slow growth and the pace of convergence.

The effects on output and revenues add to fiscal pressures from increases in 
age-related spending.

Current account balances would likely increase as national savings increase and 
investment declines.

Labor market reforms can mitigate the effects on output, but in most cases not 
fully offset them. But the reforms are very important for fiscal sustainability.

The previous chapters have focused individually on three mechanisms by 
which demographic trends would have effects on growth: labor supply, public 
spending on pensions and health care, and, potentially, productivity. This 
chapter considers those effects together to assess the implications for growth 
and convergence, spillovers, and macroeconomic balances. Doing so properly 
necessitates not just adding up direct effects but evaluating how the entire 
economy would adjust to demographic pressures. In particular, we need to 
understand how relative prices will move—how wages will adjust as available 
labor changes, how exchange rates will move as national savings balances 
adjust, and how risk premiums could change. All of these crucially affect 
incentives for investment and employment.

Prologue: A First Pass at Implications for Growth and Convergence

Before looking at the full adjustment of economies, it is useful to estab-
lish a benchmark for prospects for growth and convergence. We do this by 

Implications for Growth, Convergence, 
Spillovers, and Fiscal and External Balances
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feeding projected labor supply and productivity changes into a standard 
Cobb-Douglas production function (see Annex 5).

Falling labor force and TFP would significantly reduce growth in the CESEE 
region, all else equal (Figure 19). Compared with a “no-demographics” sce-
nario in which the size of the labor force and TFP growth were to remain the 
same, the labor force and TFP scenarios described in Chapters 3 and 5 imply 
dramatic reductions in GDP growth.1 For CESEE countries (excluding Tur-
key), on average (purchasing power parity GDP weighted), real GDP growth 
rates would be lower by about 1.4 percentage points each year over the whole 

1The aging impact on real GDP growth is calculated using a simplified production function framework: gY = 
gA + (1 – α) gK + αgL, assuming a balanced growth path gY = gK = gA / α + gL, where gY is real GDP growth, 
gA is TFP growth, gK is capital growth, gL is labor growth, and α is the labor income share (see Annex 5).

Labor channel TFP channel Labor channel TFP channel

Source: UN WPP; WEO; and IMF staff calculations.
Note: CESEE = Central, Eastern, and Southeastern Europe; excl = excluding; PPP = purchasing power parity; TFP = total factor productivity; TUR = Turkey. Data 
labels use International Organization for Standardization (ISO) codes. 

1. Aging Impact on Real GDP Growth
(Average yearly impact from 2020–50, percentage points)

2. Aging Impact on Real GDP Per Capita Growth
(Average yearly impact from 2020–50, percentage points)

Figure 19. Assessing the Impact of Demographic Pressures on Growth and Convergence—The Production Function Approach

3. Aging Impact on Real GDP Level
(PPP adjusted, percent change, 2020–50)

4. Aging Impact on Real GDP Per Capita Level
(PPP adjusted, percent change, 2020–50)
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horizon. This implies 
that the level of out-
put in 2050 would 
typically be about 
35 percent lower 
than it would be in 
the no-demographics 
scenario. The fall in 
labor supply typically 
explains about 60 per-
cent of the total 
decline. The effects 
of the labor channel 
are notably strong in 
Bulgaria, Latvia, and 
Poland (Figure 19, 
panel 1). The effect 
of workforce aging 
on TFP growth is 
significant, implying 
that GDP per capita 
also falls substantially, 
particularly in those 
economies with rap-
idly increasing shares 
of older workers, such as Moldova and Slovakia (the lighter bars in Figure 19, 
panel 2). GDP per capita will also be affected by the decline in workforce 
relative to the total population, which is notable in Bosnia and Herzegovina 
and Latvia (the darker bars in Figure 19, panel 2). Across countries, there is 
considerable variation in the total effects on growth, with Poland and Slova-
kia much more negatively affected than those with relatively benign demo-
graphic outlooks, such as Albania and Turkey.2

Income convergence would continue but at a slower pace. To estimate con-
vergence speeds, paths for GDP per capita in levels are projected for CESEE 
and Western European countries, both without and including projected 
demographic change (Figure 20).3 

2Note that even Turkey, with its growing population, would still be worse off, because of the effect of aging 
on productivity.

3To calculate the “no-demographics” path, GDP per capita growth rates are assumed to remain the same 
as their initial values during 2020 to 2050. Three sets of initial values were explored, including (1) the 
medium-term—2023—potential growth rates in IMF staff forecasts published in the October 2018 World Eco-
nomic Outlook; (2) the historical average growth rates of individual countries during 2000 to 2018; and (3) the 
historical average growth rates of Western European country groups (two income groups) at a similar income 

2020
2050 - based on WEO 2023 growth
2050 - based on historical 2000–18
2050 - based on Western Europe path

Sources: UN WPP; WEO; and IMF staff calculations.
Note: CESEE = Central, Eastern, and Southeastern Europe. Data labels use 
International Organization for Standardization (ISO) codes. 
1The exercise explores three sets of “no-aging” growth rates: i) the WEO projected 
2023 potential growth; ii) the historical average growth of individual countries 
during 2000–2018; iii) the historical average growth of the respective Western 
European country group (divided into two income groups) at a similar income level.
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Aging Scenarios
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 • Convergence continues for most CESEE countries: the simple average real 
GDP per capita as a share of the Western European average is projected 
to increase from 52 percent in 2020 to 60 percent in 2050, if we assume 
that countries grow at their potential growth rates (IMF staff estimates 
for 2023) adjusted by aging impact. Based on these assumptions, in some 
cases—Belarus, Croatia, Poland, and very notably, the Czech Republic and 
Russia—convergence reverses. In most cases, the pace of convergence is 
slower than that implied by their own historical path during 2000 to 2018. 
For some higher-income countries—the Baltic states, the Czech Republic, 
Slovakia, and Slovenia—convergence would be significantly slower if their 
future growth rates were to follow a similar path to that of Western Euro-
pean countries with roughly similar initial per capita income levels.

 • The speed of convergence slows compared to the no-demographics sce-
nario. For all countries, GDP per capita is lower by 2050 than it would 
have been assuming no demographic effects. Assuming initial growth at 
the estimated 2023 potential rates, GDP per capita relative to the Western 
European (simple) average increases by 8 percentage points on (simple) 
average across CESEE countries, but it would have increased by 22 per-
centage points with no demographic effects. Regardless of their initial 
growth rates, all countries would fall short of the projected Western Euro-
pean average when demographic effects are taken into account.

Of course, these estimates are only indicative. Uncertainties surrounding 
long-term growth projections are large. Moreover, the simulations here 
crucially do not explicitly model the endogenous response of investment, the 
adjustment of relative prices (such as real wages, exchange rates, and interest 
rates), and spillover effects from other countries also experiencing demo-
graphic changes.

Channels of Economic Adjustment to Demographic Pressures

To assess the adjustment of CESEE economies to demographic trends, 
taking into account interlinkages and feedback loops, we use a multicoun-
try macroeconomic model, the Europe-oriented version (EEUMOD) of the 
IMF’s Flexible System of Global Models (see Annex 6). EEUMOD models 
the production of CESEE countries; the spending decisions of households, 
firms, and governments within those economies; and their trade and financial 
interactions with each other and the rest of the world.4 The model therefore 

level. The path with demographic change uses these initial values and applies the aging impact on real GDP 
growth per capita presented previously.

4Note that goods and capital are assumed to be completely mobile, but labor is not mobile—there is no 
endogenous migration response in these simulations. The simulations also abstract from remittances flows into 
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provides a framework for assessing not just effects on CESEE countries, but 
the effects on the region, taking into account spillover effects through trade.

The demographic effects are modeled through the three channels high-
lighted in earlier chapters. All shocks (except for those to the population) 
are treated as transitory and fade away gradually after the end of the simula-
tion horizon, 2050.

 • First, lower aggregate population and employment—for each country, as 
in the baseline labor force projections outlined in Chapter 3 and earlier 
in this chapter—lead to decreased output and thus lower financial and 
human wealth relative to a no-demographics scenario. Households respond 
by lowering consumption and increasing their savings. Firms respond to 
lower labor supply by reducing investment; the capital stock is perma-
nently lower. The fall in working-age population makes labor more scarce 
and expensive compared to capital investment, leading to an increase in 
the capital-labor ratio. This is consistent with the finding that workforce 
aging is associated with an increase in the capital-output ratio (Table 4 
in Chapter 5). With the overall economy shrinking, demand for imports 
declines; net exports and the current account both improve, reflecting the 
increase in desired savings by households (that dominates the increase in 
fiscal deficits).

 • Lower productivity, per the calculations in Chapter 5 and earlier in this 
chapter, reinforces these effects while also decreasing per capita consump-
tion (as real wages fall further with the reduction in productivity). Lower 
productivity also leads to an additional decline in investment.

 • The third channel considers the fiscal consequences of the demographic 
shocks, per the age-related fiscal costs as laid out in Chapter 4. Both health 
care and pension expenditures increase (as a percentage of GDP) with 
aging. The higher public spending supports private consumption, partially 
compensating for the fall in real wages and wealth. On the other side, 
increasing public debt raises the sovereign risk premium and crowd out pri-
vate investment.5 Overall, the dissaving from increased public expenditures 
is more than offset by higher household saving and lower investment, and 
hence the current account balance improves.

For the purpose of the simulations, the increase in age-related fiscal costs is 
assumed to be accommodated by increased deficits (and therefore debt stock). 

CESEE countries—these are significant for Moldova, Romania, and Ukraine, but not so much for other econo-
mies (in terms of own GDP).

5The EEUMOD simulations assume that the sovereign risk premium increases by three basis points for each 
percentage point of GDP increase in the level of public debt, which is a relatively small impact. A more pessi-
mistic assumption of the impact of public debt on the risk premium would result in larger impact on invest-
ment and output growth.
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In practice, a number of policy options exist to address these costs (for exam-
ple, increase in taxes and social security contributions, or reduction in other 
spending). The assumption that fiscal pressures are accommodated wholly 
by debt is not crucial. The important point is that there would be some kind 
of fiscal feedback—for example, if a balanced-budget rule were imposed, the 
result would be some combination of higher (most likely distortionary) taxes 
and lower government spending (such as on infrastructure), which would also 
likely slow growth. This issue is taken up again in the last part of this chapter.

The simulations incorporate the spillovers among CESEE economies and 
from the rest of Europe—the (demographic) shocks are applied only to 
CESEE and Western European countries/blocs. The results therefore capture 
most trade linkages for CESEE countries, but do not fully capture all the 
effects that would arise if global demographic trends were modeled.6

General Equilibrium Outcomes of Demographic Transition in CESEE 
Economies

Figure 21 displays the effect of demographic shocks on a representative 
country, the average of CESEE countries excluding Turkey. In response to 
demographic shocks, GDP growth declines, lowering real GDP in 2050 
considerably below the level under a scenario of no demographic change. If 
the impact of higher fiscal costs is not considered, the demographic shock 
alone reduces the level of output by about 27 percent by 2050—22 percent-
age points due to the labor supply effect, and 5 percentage points due to 
the TFP effect. This is much less than estimated in the first section of this 
chapter (35 percent), as the increase in the relative wage leads to a higher 
capital-labor ratio, mitigating the effect of declining and aging workforce. 
The fiscal effect adds 4 percentage points, with a total decline in the output 
level of 31 percent by 2050—similar to the total impact in the prologue of 
this chapter. As for other variables, consumption, investment, exports, and 
imports decline steadily with the gradual reduction in labor supply and aging 
of the workforce. Fiscal deficit increases with the rising cost of aging, which 
is assumed to be wholly deficit financed. Net exports and current account 
balances increase; the real exchange rate initially depreciates to encourage the 
switching in net trade balances, and then appreciates over the long term as 
real exports decline with output.7 

6In particular, the evolution of the current account and the real interest rate capture the differences between 
Western European and CESEE demographic trends only; to the extent that saving and investment is directed 
within the region, this seems a reasonable approximation.

7All countries in the EEUMOD simulations are assumed to have floating exchange rates, except Bulgaria 
and Croatia, with fixed exchange rate regimes. The paths for the real exchange rates of Bulgaria and Croatia are 
qualitatively similar to those of other countries, implying that price levels absorb the required adjustment in 
terms of trade in these simulations.
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Real investment
Real consumption

Real exports
Real imports
Current account balance (right scale)

Real GDP
Real GDP per Capita

Sources: International Labour Organization; Penn World Tables 9.0; United Nations; and IMF staff calculations.
Note: CESEE = Central, Eastern, and Southeastern Europe; TFP = total factor productivity.

3. Real Consumption and Real Investment
(Percent difference)
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(Percent difference; + = appreciation)

Figure 21. Responses to Demographic Shocks

1. Real GDP and Real GDP per Capita
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2. Impact Channels of Demographics on GDP in CESEE excluding
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Demographic shifts would lower growth rates in all CESEE countries 
(excluding Turkey). Compared to the “no-demographics” path, the average 
annual real GDP growth over the 2020–50 period would be lower by about 
1.2 percentage points, cumulating to a total decline in the output level of 
31 percent by 2050 (Figure 22, panel 1). The negative impact on the GDP 
growth rate is smaller than in the prologue of this chapter due to the cap-
ital deepening in EEUMOD simulations, whereas the first section of this 
chapter assumed a balanced growth path (more in the later paragraph on 
investment). In per capita terms, average yearly growth in the CESEE region 
over the period from 2020 to 2050 would be lower by about 0.6 percent-
age points, cumulating to a total decline in the output level of 17 percent 
(Figure 22, panel 2). Bulgaria and the Ukraine would experience the greatest 
impact on GDP, but the reasons differ—in the case of Bulgaria, the driver 
is mainly the very poor outlook for labor supply (see Figure 8); in the case 
of Ukraine, both labor supply and TFP are very important, given the rapid 
increase in the share of older workers in its population (see Table 1). South-
eastern Europe and Serbia would be the least affected, as their outlooks for 
labor supply, TFP, and fiscal balances are not as bad as those for the rest of 
the CESEE region. 

Convergence continues in most countries, albeit more slowly. The gap to 
Western European income levels would narrow by 2050 for the majority of 
CESEE countries. Except in Croatia, Russia, and other Eastern European 
countries, per capita income levels would be closer to Western European lev-
els by 2050, with euro area Central Europe having surpassed average Western 
European income levels (Figure 22, panel 3).8

These effects on growth and convergence incorporate mutually reinforc-
ing spillover effects. In addition to the effects of own demographic changes 
through labor supply, productivity, and fiscal stresses, CESEE countries in 
these simulations experience spillovers from the effects of demographics in 
neighboring countries on foreign demand (Box 6).

Private investment plays a key role in the slowdown of growth and conver-
gence. The model used for these simulations assumes that capital and labor 
are complements—investment will decline with employment. However, 
the decrease in investment is less than implied by the production function 
exercise in the prologue of this chapter—here, the ratio of capital to labor 
increases, as labor becomes scarce and the appreciation of the real exchange 
rate makes capital cheaper. (The same phenomenon would, all else equal, 
encourage automation—see Box 5.) Nonetheless, the contribution to growth 
is significant: over the 2020–50 period, labor and productivity directly con-
tribute about 0.4 and 0.3 percentage points to the 1.2 percent average yearly 

8Income levels are aggregated using projected purchasing power parity GDP weights.
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2050 2020

Sources: International Labour Organization; Penn World Tables 9.0; United Nations; Yihan and Westelius (2017); and IMF staff calculations.
Note: CESEE = Central, Eastern, and Southeastern Europe; ex. = excluding. Data labels use International Organization for Standardization (ISO) codes. 
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(Average yearly impact from 2020–50, percentage points)

2. GDP per Capita Growth
(Average yearly impact from 2020–50, percentage points)

Figure 22. Effects of Demographic Changes
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decline in the CESEE region (excluding Turkey), whereas the investment 
response accounts for 0.5 percentage points.9 When all model dynamics are 
included, private investment in CESEE will be lower by 26 percent by 2050 
compared to the no-demographics scenario (Figure 22, panel 4). The projec-
tions vary considerably across countries, largely in line with the projections 
for GDP, but with notable variations depending on debt accumulation.

The public finances would deteriorate notably (in the simulations with this 
fiscal reaction; see later section in this chapter for sensitivity analysis). In the 
absence of offsetting policies, the average fiscal deficit in CESEE (excluding 
Turkey) would increase by about 9 percentage points of GDP (Figure 22, 
panel 5). The impact of the increase in age-related spending (on health care 
and pensions) as estimated in Chapter 4 is magnified by the negative impact 
on output and rising interest payments overtime (also explained by the higher 
sovereign premium). As a result, public debt would increase by about 75 per-
centage points of GDP by 2050 compared to the no-demographics scenario.

Current account balances would reflect the balance between lower public 
savings, likely higher household savings, and weaker investment. In these 
simulations, CESEE current account balances would, on average, be higher 
by 1.5 percentage points of GDP from 2020 to 2050, compared to the 
no-demographics scenario (Figure 22, panel 6). Those countries with rela-
tively rapid population declines (for example, Ukraine) would experience 
the largest increase; Southeastern Europe, with a relatively small decline in 
population, would have a substantially smaller increase. Central European 
euro-area countries would actually see external balances decrease somewhat, 
compared with the no-demographic scenario. Overall, the current account 
flows generated by adjustment to demographic factors would likely not be 
large enough to materially affect world saving-investment balances.

As a cross-check to the results from the simulation model, we use an empir-
ical model of current account balances with a richer demographic structure 
(the IMF’s External Balance Assessment Model). Those simulations confirm 
that the region as a whole would likely see an increase in net savings over the 
next 20 years, before declining thereafter as it enters the late stages of demo-
graphic change. The scale of the increase is somewhat less—the differences 
are likely explained by the full general equilibrium effects captured in the 
EEUMOD simulations, and a larger saving response that reflect the behavior 
of forward-looking agents in EEUMOD.

9Demographic forces (labor supply and the decline in productivity) are responsible for about two-thirds of 
the fall in private investment; the remaining one-third can mostly be attributed to the increase in the sovereign 
risk premium leading to an associated increase in the user cost of capital.
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The Impact of Labor Market 
Reforms

We evaluate the labor 
market reforms first con-
sidered in Chapter 3.10 
They work through the 
same channels as pre-
viously: first, the direct 
effect of changes in the 
size of the labor force on 
growth and fiscal bal-
ances; second, the impact 
of workforce aging on 
TFP growth; and finally 
the fiscal feedback effects, 
arising from changes 
to health care and pen-
sion costs and sovereign 
risk (Figure 23).

Labor market reforms 
would improve growth 
and convergence com-
pared with the baseline 
scenario (that is, with 
demographic shocks), 
but the effects vary 
widely across countries 
and are generally mod-
est.11 For the CESEE 
(excluding Turkey) region 
overall, the moderate and 
ambitious labor market 
reforms would improve 

10Note that we do not model here the fiscal 
costs of the labor market reforms.

11The effects on growth from increasing 
participation and retirement ages are in theory 
ambiguous—the net effect could be negative if 
the effects on productivity are sufficiently strong. 
In practice, that situation does not appear in any 
countries in the EEUMOD simulations of labor 
market reforms.

Baseline Moderate Policies Ambitious Policies

Baseline Moderate Policies Ambitious Policies

Baseline Moderate Policies Ambitious Policies

Source: IMF staff calculations.
Note: ex. = excluding. Data labels use International Organization for 
Standardization (ISO) codes. 

Figure 23. Impacts of Labor Market Reforms
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GDP growth by about 0.2 and 0.4 percentage points, respectively, over the 
period from 2020 to 2050. The effect is more muted for Central European 
countries, but particularly strong for Belarus and Moldova. In per capita 
terms, the effect of ambitious reforms is strong enough over the next decade 
for those states to be better off than even in a no-demographic scenario, 
although the effect on total GDP is less pronounced as the scale of popula-
tion decline tends to dominate over a longer period.

Likewise, these policies improve convergence to Western European incomes. 
The moderate policy package could lower the per capita income gap between 
CESEE (excluding Turkey) and Western Europe further by about 3 percent-
age points of GDP, whereas ambitious polices could narrow the gap further 
by about 4 percentage points. Eastern European states would benefit most 
from the ambitious reform scenario, adding about 11 percentage points of 
GDP per capita to narrowing the income gap by 2050. This is mostly the 
result of larger labor reserves and stronger increases in employment in these 
countries than in other CESEE countries. For Central European states, 
which have already advanced significantly in terms of income convergence, 
the impact of the ambitious policy scenario is more modest, at about 1½ 
percentage points of GDP per capita by 2050 for countries such as the Baltic 
states, Slovakia, and Slovenia, and 4 percentage points for the Czech Repub-
lic, Hungary, and Poland.

The reforms would improve public finances in most countries:

 • The moderate reform scenario helps offset about 50 percent of the pro-
jected increase in aging-related government spending and debt for the 
period 2020 to 2050. With this reform package, the average govern-
ment deficit is projected to increase by about 4 percentage points of 
GDP by 2050 (as compared with 9 percentage points in the baseline), 
whereas public debt rises by 33 percentage points of GDP compared to a 
no-demographics scenario (and compared with 75 percent in the baseline).

 • The ambitious reform scenario would more than offset the baseline results. 
This reform package reduces the average projected government deficit by 
about 3 percentage points of GDP (as compared with an increase of 9 per-
centage points in the baseline), resulting in public debt lower by about 
28 percentage points by 2050 compared to the no-demographics baseline.

The Impact of Different Fiscal Reactions to Demographic Pressures

The results could change depending on the assumptions about fiscal reac-
tions. Recall that the previous simulations assume that the increase in 
age-related fiscal costs is accommodated by increased deficits. Here we pres-
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ent the results from an alternative assumption about fiscal reaction. In this 
higher taxes scenario, distortionary labor and consumption taxes are used to 
offset increased fiscal costs—specifically, the tax revenue collected from both 
of these taxes together equals half of the deficit of the previous, accommodat-
ing deficits scenario in each year.12 Higher taxes could help to contain debt, 
and lower debt would per se have a positive impact on growth to the extent 
that it would lower the sovereign premium and cost of capital. However, 
the higher taxes would also lower demand and reduce employment incen-
tives. The initial level of indebtedness therefore plays an important role in 
the relative strength of these two channels and consequently the overall net 
effect on growth.

For CESEE as whole, the net impact on GDP growth is small, but significant 
for debt (Table 5). To recap from the previous results: annual GDP growth is 
lower by about 1.2 percentage points on average from 2020 to 2050 under 
the “accommodating deficits” fiscal reaction relative to the no-demographics 
scenario. Here, with higher taxes, it is lower by about 1.0 percentage point. 
Per capita GDP growth is lower by about 0.5 percentage points in the higher 
taxes scenario. This implies that, by 2050, the level of per capita GDP is 
14.7 percentage points lower under the higher taxes fiscal reaction relative 
to the no-demographics scenario—slightly smaller than the 17 percent fall 
under the accommodating deficits reaction. The debt-to-GDP ratio under 
higher taxes is 12 percentage points higher than the no-demographics sce-
nario by 2050—this is significantly lower than 76 percentage point increase 
under the accommodating deficits reaction. Overall, under the higher taxes 
reaction, the positive impact of lower debt outweighs the negative impact of 
distortionary taxes in this case.

12This essentially means that the overall deficit is closed in this scenario, as half of the increase in debt is due 
to higher interest payments under the accommodating deficits reaction.

Table 5. Effects of Alternative Fiscal Reactions on GDP 
Growth Rates and Debt
(Average yearly impact over 2020–50, percentage points)

Accomodating deficits Higher taxes
Real GDP 21.2 21
Real GDP per capita 20.6 20.5
Debt/GDP in 2050 76 11.9
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The three channels in this study—labor 
supply, productivity, and fiscal—apply 
to each country to varying degrees. The 
responses for each country in these sim-
ulations therefore reflect both a purely 
domestic set of shocks—the labor sup-
ply, productivity, and fiscal stresses to 
that country alone—and a set of foreign 
shocks. Hence, the spillovers from the 
effects of demographics on neighboring 
countries add to the effects from the 
country’s own demographic changes.

To illustrate, we run a simulation in 
which a “typical” country faces its own 
domestic demographic shocks only. Com-
paring against the responses in which all 
countries face demographic shocks allows 
us to calculate the scale of spillover effects 
(Box Figure 6.1). 

As expected, adverse spillovers contribute 
to the responses seen earlier in Chapter 6. External spillovers make GDP 3 percentage 
points worse by 2050. This spillover effect is only one-tenth of the overall effect on the 
level of GDP, but it is more pronounced for other variables. For investment, the contri-
bution is closer to 20 percent, and for consumption—arguably a better measure of the 
effect on welfare—the contribution is nearly a quarter.1

The difference is understood when the need for external sustainability is taken into 
account. When all countries face demographic shocks, the country faces weaker 
demand for its exports than when the country only faces its own demographic shocks. 
(Note that even without spillovers, exports fall, because potential output is directly 
affected by the domestic shocks.) The ensuing import compression falls heavily on con-
sumption and investment. Hence, although the economy would adjust to ensure exter-
nal sustainability, the spillover effects make a significant contribution to the adverse 
effects on households.

1The spillover effects are larger on private consumption and investment than on GDP, as the terms of 
trade deteriorate when trading partners are subjected to negative demographic shocks while the govern-
ment spending is kept constant in our simulations.

Without spillovers
With spillovers

Source: IMF staff calculations. 
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For tractability, the simulations shown here using the Europe-oriented version (EEU-
MOD) of the IMF’s Flexible System of Global Models only incorporate a narrow 
range of demographic effects: those being the size of the total population and labor 
force, and the age composition effect on productivity. Empirical evidence indicates 
that several mechanisms are potentially important for understanding the relationship 
between demographic changes and external balances, such as expected lifespan, retire-
ment age, and pension support for the saving rates of workers. To provide a cross-check 
on the simulation results presented in Chapter 6, we use the current account model of 
the IMF’s External Balance Assessment (see Annex 7). The latest version features four 
demographic variables, all of which are expressed in deviations from the world average: 
population growth, the old-age dependency ratio, the share of prime-age savers, and the 
life expectancy of prime-age savers.

Applying the model to projections for these variables for CESEE countries corrobo-
rates the results in Chapter 6 that external balances are likely to increase over the next 
20 years in all CESEE countries except Turkey. From now through to about 2030, 
this effect weakens slightly, but increases thereafter, quite sharply in the case of Eastern 
European economies, before easing again.

The effects are mainly driven by slower population growth in CESEE countries relative 
to the world, but the prime savers share and old-age dependency ratio are also import-
ant. The populations of CESEE countries are projected to grow more slowly than the 
world average, with the sole exception of Turkey, meaning that population growth 
makes a consistently positive contribution to current account norms.1 The importance 
of the share of prime savers increases over time, whereas the old-age dependency ratio 
is important for understanding variation in the current account norms across countries 
(Box Figure 7.1).

 • In the near term, the norms are driven mainly by relatively low population growth, 
with little contribution from the prime savers share. The effect of the old-age depen-
dency ratio is to reduce current account norms in most EU-member CESEE states, 
reflecting that their populations are older than other CESEE countries. (See discus-
sion of old-age dependency in Chapter 2).

 • The relative shares of prime savers increase for more than two-thirds of CESEE coun-
tries, increasing current account norms.

 • The positive pressure on current account norms of most CESEE countries is likely to 
peak during 2035–40 and declines rapidly thereafter as the gap in population growth 

1Current account norms indicate current account balances that are implied by underlying macroeco-
nomic fundamentals, assuming all policy variables are set at their medium-term desirable levels. Nonde-
mographic External Balance Assessment variables are assumed to be constant in the analysis.

Box 7. Another Perspective on External Balances: The IMF’s External Balance 
Assessment Model
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rates between CESEE countries and rest of the world becomes smaller. Old-age 
dependency ratios are expected to rapidly increase in higher-income CESEE coun-
tries, generating downward pressure on current accounts. Hence, the simulations also 
mimic the profile of increasing then declining current account balances seen from the 
EEUMOD simulations. This phenomenon is expected as countries work their way 
through demographic change—earlier in demographic transitions, national savings 
are high as households attempt to provision for their own old age and to support the 
already elderly; later, at a stage when the share of the elderly is sufficiently large, sav-
ings decline and the current account deteriorates as the elderly run down their assets 
in retirement.2

2See Batini, Callen, and McKibbin (2006) for an earlier exposition of this result.

Baltics CE
EE SEE EU
SEE non EU Turkey
CESEE average

Pop growth OADR
Prime savers share LEPA
LEPA*Future OADR SUM

2. Contribution of Demographic Variables to
Current Account Norm 2030
(Percent of GDP)

Figure 7.1. EBA Model Results

1. Current Account Norms by Country Group
2015–50
(Percent of GDP)

Source: IMF staff calculations.
Note: CE = Central Europe; CESEE = Central, Eastern, and Southeastern Europe; EE = Eastern Europe; EU = European 
Union; LEPA = life expectancy at prime age; OADR = old age dependency ratio; SEE = Southeastern Europe; SUM = sum 
of all effects. Data labels use International Organization for Standardization (ISO) codes. 
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The potential for significant changes in saving and investment shown in the simulations 
raise the question of the potential for changes in interest rates.

As with external balances, demographic effects have multiple and sometimes oppos-
ing effects. Increases in expected time in retirement motivate increased savings, all else 
equal, as do increases in the expected costs during retirement. Lower population growth 
leads to lower returns on capital, the more so if productivity also falls. An increase in 
the share of retirees—who are assumed to consume only, and have low propensity to 
save—would put upward pressure on real interest rates (Carvalho, Ferrero, and Nechio 
2016); decreases in expected incomes, whether from public or private pension schemes, 
would push rates down (Kreuger and Ludwig 2007).

Model-based and empirical work typically find that, overall, population aging can be 
expected to be accompanied by falling real interest rates. For example, simulations by 
Gagnon, Johannsen, and Lopez-Salido (2016) find that most of the decline in real rates 
since 1980 can be accounted for by demographic trends. Panel regressions using euro 
area data find similar results (Ferrero, Gross, and Neri 2017). The simulation results 
shown in Chapter 6 also show declining real interest rates.1 The scale of the change to 
the “world” rate is small (only 0.1 percentage points), but greater for Central, Eastern, 
and Southeastern European countries (0.6 percentage points for the region), reflecting 
the relatively worse demographic trends. Additional movements in real interest rates are 
caused by changes in risk premiums, depending on the accumulation of public debt 
implied by age-related spending pressures and the effects of growth on revenues.

Caution should be applied when interpreting these results: first, to project world rates, 
we would need to project demographic changes for those countries that account for 
the bulk of world savings, which is outside the scope of this paper. Second, the model 
abstracts from the richer demographic dynamics described earlier. Nonetheless, in the 
simulations using the Europe-oriented version (EEUMOD) of the IMF’s Flexible Sys-
tem of Global Models, the fall in equilibrium interest rates is not sufficient to offset the 
increase in sovereign rates that arises because of risk premiums, so there is no “hidden 
dividend” for debt sustainability. In addition, countries would face the problems for 
monetary policy of more frequently hitting the zero nominal bound (Eggertsson, Lan-
castre, and Summers 2018).

1The real interest rate in the simulations is defined as the ex-ante yield on a one-year bond, deflated 
by consumer price index inflation. The world real rate is defined as a purchasing power parity 
GDP-weighted average of individual country rates.

Box 8. Implications for Interest Rates
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The total population of the CESEE region as a whole is expected to decline 
significantly. And total population growth in the Baltic, Central European, 
Southeastern European EU, and Southeastern European non-EU states is 
worse than for the CESEE region as a whole—only Turkey, of all CESEE 
countries, is expected to have positive population growth.

The adverse population dynamics of the CESEE region are driven mainly by 
high mortality rates and persistent net outward migration. CESEE countries 
generally have younger populations than those in Western Europe. Pro-
jected CESEE birth rates are on average lower than in most other regions, 
but mostly in line with those in Western Europe. But mortality rates are 
projected to remain significantly higher than those of Western Europe, and 
about half of CESEE countries are projected to experience both negative nat-
ural population growth rates and outward migration over the next 30 years.

Hence, populations are expected to decline and age significantly. Nearly half 
of CESEE countries are projected to experience net total population losses of 
5 percent between now and 2030, and 15 percent by 2050. (One exception 
is Turkey, which is expected to have positive population growth.) CESEE 
countries are projected to age more quickly than the Western European aver-
age, and the populations of younger and poorer CESEE countries are gener-
ally expected to age more quickly than those in other CESEE countries.

We have highlighted three important implications of these demo-
graphic pressures:

 • First, declining and aging population is associated with a smaller pool of 
available workers. In CESEE countries, indeed, the populations of those 
of working age are expected to shrink even more rapidly than total pop-
ulations. Even after accounting for legislated increases in retirement ages 
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that are expected to increase average participation rates, the labor force in 
CESEE countries is still projected to decline by 10 percent by 2030 and by 
26 percent by 2050—more than the decrease in total population.

 • Second, all CESEE countries, even Turkey, will rapidly reach old-age 
dependency ratios higher than considered already problematic in com-
paratively rich Western European countries—in half of CESEE countries, 
the ratio of elderly to those aged 20 to 64 years is projected to exceed 
50 percent. The aging of the total population significantly will increase the 
demand for public spending on pensions and health care for the elderly in 
all CESEE countries, in most cases by over 5 percentage points of GDP 
and in some by 10 or more.

 • Third, the aging of the workforce potentially decreases productivity 
growth. The share of workers aged 55 years or older in the workforce is 
expected to increase to over 20 percent, posing questions about whether 
such workers have the health and skills to perform well in a changing 
work environment.

These mechanisms interact, and each has implications for growth, conver-
gence to higher living standards, and fiscal sustainability. The effects are 
reinforced by spillovers from neighboring countries. Taken together, the 
projections (over 2020–50) indicate that average yearly growth—in per capita 
terms—would be lower by 0.6 percentage points than it would have been 
without these demographic developments (or a cumulative loss of 17 per-
cent). Convergence to higher Western European incomes will continue, in 
most cases, but more slowly than otherwise—even though Western European 
economies are also facing adverse demographic forces (Table 6).

The developments mean that pressures on the public finances will increase. 
In the absence of offsetting policies, the average fiscal deficit across CESEE 
(excluding Turkey) would increase by 9 percentage points of GDP from 2020 
to 2050. The cost of letting debt accumulate would be higher debt servicing 
and sovereign risk, deterring investment. But the cost of raising taxes to meet 
expenditure pressures would also be significant—the net effects on output 
growth shown in Chapter 6 are essentially the same whether debt increases 
to finance deficits or instead tax rates are increased, the balance depending 
crucially on how sovereign risk reacts to debt and the distortions created by 
additional taxation.

Table 6. Effects of Demographic Shocks on GDP Growth Rates
(Average yearly impact over 2020–2050, percentage points)

Production Function 
(Section VI.A)

EEUMOD (Section VI.C)

Real GDP 21.4 21.2
Real GDP per-capita 21.0 20.6
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What can be done to mitigate the adverse consequences of demographic 
changes? In essence, more workers working more productively is the answer. 
There is no simple or universal means to that end, but there is an increasing 
body of evidence on the efficacy of policy options. We can capture all options 
in terms of increasing effective labor inputs, capital deepening, and rais-
ing productivity.

In this paper, we have shown simulations illustrating the gains from increas-
ing labor force participation, given limited evidence that policies to support 
higher fertility could be effective, and limited appetite for substantially 
higher inward migration. Policies to increase labor force participation would 
indeed help to reduce the decline in the labor force. Measures to increase 
the participation of women in the labor force could increase the available 
labor force compared to the baseline labor force projection, especially before 
2030; boosting participation of older workers would have a larger impact, 
whereas the most significant impact over the longer term would come from 
raising statutory retirement ages. Reforms could usefully reduce the declines 
in labor supply in most countries, in a typical case by half in the moderate 
reform scenario. However, in only a few cases would the reforms fully offset 
the decline in labor supply, and in some countries the measures would not 
significantly reduce the decline. In most countries, even ambitious reforms 
would ultimately be overwhelmed by population changes. Moreover, when 
other factors—fiscal crowding out of investment through higher sovereign 
risk (or taxes), and negative effects of population aging on productivity—
are considered, the relative impact of participation increases on output is 
smaller still: the average yearly GDP growth rate improves by 0.3 percentage 
points (to –0.88), which is relatively small given the reduction in growth of 
1.15 percent points projected in the model simulations (Table 7).

Differences in growth rates cumulate to potentially large differences in levels 
over time—for example, GDP is 6 percentage points higher (–24 percent) 
with ambitious labor reforms than would be under the no-reform baseline. 
And the labor reforms make a significant difference for fiscal sustainability. 
Nonetheless, for most CESEE economies, increasing participation rates will 
not fully offset falling working-age populations. This motivates looking at the 

Table 7. Impact of Labor Market Reforms
(Percentage points)

Baseline
Moderate labor 

reforms
Ambitious labor 

reforms
GDP growth 21.16 21.00 20.88
GDP per capita growth 20.60 20.46 20.43
GDP 230.9 227.0 224.2
GDP per capita 216.9 213.1 212.2
Note: Rows 1 and 2: average yearly impact over 2020–2050; rows 3 and 4: level deviation by 2050.
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full range of complementary policies to boost labor intensity, capital stock, 
and productivity.

Policies to Increase Effective Labor Inputs

Increasing labor at work means some combination of more people and/
or greater labor “intensity”—numbers of people or hours—from the 
existing population.

 • Boosting working-age population: As noted in Chapter 3, significantly 
increased fertility seems neither possible nor sufficient. Bringing in foreign 
workers (for example, by worker import arrangements and permanent 
immigration) is one way to address shrinking labor supply. Many countries 
are having ongoing national debates on migration, including on its socially 
agreeable pace.

 • Boosting labor intensity: There is considerable room to increase labor 
participation and employment rates, especially of women and older 
workers. Raising participation rates would fully offset the decline in the 
working-age population in Albania and Bosnia and Herzegovina, and more 
than offset it in Belarus, Republic of North Macedonia, and Moldova. The 
contributions could be significant in the cases of Poland, Romania, and 
Slovakia (see Chapter 3).       
 What policies could increase labor intensity? In general, evidence from 
cross-country studies indicates that increased spending on lower labor tax 
wedges, lower unemployment replacement rates, and active labor market 
policies tend to boost participation and employment. Of the last, policies 
to subsidize jobs directly have poor returns; active labor market policies 
would be better directed at training schemes (Card, Kluve, and Weber 
2010). Product market liberalization is also associated with increased 
employment (see Égert and Gal 2016; IMF 2016d and references therein.) 
 The evidence also indicates that some policies are better for targeting 
different problems of participation, and these are important for thinking of 
how demographic challenges vary across CESEE economies:

 o Raising female labor employment: In many CESEE countries, raising 
female labor participation is one of the most promising options in 
the short term. More spending on “in kind” family benefits (such as 
childcare) are empirically found to increase female employment rates 
(Égert and Gal 2016).
 o Raising employment of older workers: Many CESEE countries will need 
to boost employment of older workers and face the threat of displace-
ment of less educated workers—in this situation, the finding that higher 
unemployment benefit rates affect most negatively the employment of 
older workers and the less skilled (Égert and Gal 2016) is particularly 
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relevant. As with female participation, policies to increase workplace 
flexibility to accommodate those who might want only to work part time 
should also be promoted. These policies can usefully complement raising 
the legal retirement age.

 • In theory, one option to increase effective labor inputs is to increase hours 
worked. However, hours worked in CESEE countries are already substan-
tially higher than in Western European countries and can be expected to 
decrease as national incomes increase.     
 The empirical evidence on the effects of labor market liberalization 
on employment and participation are mixed (IMF 2015b and references 
therein). The evidence on wage bargaining systems is also mixed, perhaps 
owing to the complexity of how wages are determined in each country. 
Different systems reflect societal preferences (Blanchard, Jaumotte, and 
Loungani 2014); both “Anglo-Saxon” and “Nordic” models can deliver 
high employment. What appears to be most important for employment 
is that macroeconomic considerations are properly internalized, whether 
through completely independent or tightly centralized bargaining (Organi-
sation for Economic Co-operation and Development 2018).

 • Policies to retain and attract skilled workers: The CESEE region has 
endured a large wave of outward migration since the early 1990s. Many 
emigrants were well-educated and young, significantly reducing the labor 
force and productivity, adversely affecting growth in sending countries, and 
slowing per capita income convergence. In addition, outward migration 
appears in many cases to have reduced competitiveness and increased the 
size of government, by pushing up social spending in relation to GDP, and 
made the budget structure less growth-friendly.    
 Atoyan and others (2016) find that the key determinants of the direc-
tion and scale of migration have been differences in per capita income 
levels, quality of institutions, and employment prospects. Their analysis 
suggests that the quality of institutions matters more for skilled migrants, 
whereas unskilled migrants appear to be attracted by more generous social 
benefits in the receiving countries.      
 What does that imply for policies? In countries experiencing or likely to 
experience outward migration, active labor market policies could help mit-
igate the negative impact of emigration. Such countries should also focus 
on creating an environment that encourages potential emigrants to stay; 
this implies strengthening institutions and improving the overall economic 
environment. Further liberalization of immigration regimes, especially for 
skilled workers, could be considered as well.

 • Boosting health and life expectancy: As noted in Chapter 2, people in 
CESEE countries face relatively high risks of mortality, mainly due to both 
noncommunicable diseases and injuries. The United Nations estimates that 
the region would achieve a 5.9-year gain in life expectancy at birth solely 
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by reducing mortality from heart diseases to that of populations with the 
highest life expectancies (see United Nations 2012). Boosting health would 
raise both participation rates and extend viable working lifespans.

Policies to Support Capital Deepening

As seen in Chapter 6, the response of private investment plays a key role 
in the slowdown of growth and convergence. Hence, conditions affecting 
returns on investment are crucial, such as infrastructure, human capital, and 
institutions. Policies to subsidize private capital investment are more likely 
to lead to inefficient capital allocation, absent clear distortions. However, 
financial sector reforms can encourage efficient allocation (IMF 2015b and 
references therein). For the most part, CESEE countries have open capital 
accounts and domestic banking systems open to foreign competition. In 
that context, governance reforms are a useful complement—policies to ensure 
consistent application of rule of law and property rights are found to boost 
investment growth (Acemoglu and Johnson 2005).

Automation can in principle offset the fall in the numbers of available work-
ers and boost productivity. Experiences in other countries are mixed—in 
some, automation has supported higher employment and raise incomes; 
in others, it appears to have displaced workers. To avoid the latter, it is 
important for policymakers to consider how labor market policies and pub-
lic assistance can ensure that workers have the right skills. This is especially 
important in cases—as for all CESEE countries—where the share of older 
workers in the working-age population is increasing, potentially lowering 
productivity all else equal.

As seen in Chapters 4 and 6, demographic forces could put considerable 
pressure on countries’ fiscal positions. The danger is that public investment 
could be squeezed out—given considerable needs for investment in public 
infrastructure, this should be resisted, good public infrastructure also being a 
condition for private investment.

Policies to Boost Productivity

Ultimately, significant improvements in total factor productivity will be 
needed to mitigate the effects of demographic change. This can be thought 
of in two aspects: first, improving the efficiency of the allocation of capital 
and labor across firms (or establishments); second, the level and utilization of 
human capital; and third, institutions supportive of productivity growth.
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 • Allocation of labor and capital: a large part of the differences in total fac-
tor productivity—given the swift technology diffusion in the modern age—
can be explained by differences in the efficiency with which capital and 
labor are allocated to higher-productivity firms (see, for example, Restuccia 
and Rogerson 2017; Hsieh and Klenow 2016 and references therein).

 o Product market reforms are associated with higher capital stock (Égert and 
Gal 2016) and help boost total factor productivity growth, especially if 
they boost competition (IMF 2015b and references therein).
 o Other reforms that facilitate more efficient resource allocation would 
also help increase productivity (Hsieh and Klenow 2016). Examples 
include strengthening state-owned enterprise governance or privatizing 
state-owned enterprises, reductions in red tape, and reducing the size of 
informal sector.

 • Human capital: The evidence is overwhelming that growth differences 
across countries over long periods of time are primarily driven by human 
capital (and not physical capital) accumulation (C. Jones 2005). Why is 
human capital so important? Whereas increasing physical capital faces 
diminishing returns, there are increasing returns to human capital. In 
the context of demographic change, two policies to boost human capi-
tal are important:

 o Preschool, primary, secondary, and tertiary/vocational education: There 
is a strong relationship between educational attainment and growth 
rates.1 Education becomes all the more important when dependency 
ratios increase. The literature on what policies can boost educational 
attainment is substantial; note, in the context of the fiscal pressures 
outlined earlier, that there appears to be little connection between pub-
lic spending and educational attainment (Hanushek and Woessmann 
2017). But some factors found to be significant—such as regular assess-
ments (Woessmann 2016)—would not require substantial increases in 
public spending.
 o Lifelong learning will likely increase in importance with policies to 
encourage greater participation of older workers. Evidence on the 
effects of lifelong learning is thin, but the Organisation for Economic 
Co-operation and Development’s Survey of Adult Skills shows that 
Nordic countries—with high levels of participation and human capital—
spend proportionately more on lifelong learning than other countries.

1Early literature focused on the relationship between years of schooling and growth (Barro and Lee 2010). 
The results are stronger when educational attainment is refined to measure skills levels (Lutz, Cuaresma, and 
Sanderson 2008), and stronger and more consistent still when a measure of cognitive ability is used in place of 
grade attainment (Hanushek and Woessmann 2010, 2012).
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 • There is also another important dimension to human capital: fostering 
inclusive growth. First, the exclusion of underrepresented groups from 
labor force by not equipping them with qualifications can seriously 
dampen growth (Hsieh and others 2018). Second, technological change 
displaces unskilled workers and exacerbates inequality (Acemoglu 2002). 
 Hence, as for capital expenditure, it will be important for governments 
to preserve spending on education and training—even though the numbers 
of the young will decrease, the need to increase educational attainment 
motivates increased spending. Attention will need to be paid to retraining 
older workers—as shown in the Organisation for Economic Co-operation 
and Development’s Survey of Adult Skills scores, the region lags West-
ern Europe in the numbers of adults engaged in retraining and lifelong 
learning programs.        
 Once educated, retaining the educated workforce has been a common 
challenge for most CESEE countries. New EU member states have expe-
rienced a large exit of its population, often with emigrants better educated 
than the home-country average. Differences in income levels and quality 
of institutions have been among key drivers of migration, with institu-
tions playing a larger role in the migration of the skilled labor (Atoyan 
and others 2016).

 • Governance: Improving the quality of institutions, including government 
efficiency, helps slow outward migration and improve productivity growth. 
Related, high levels of “social infrastructure” (that is, the extent to which 
inward investment and transfer of technology are rewarded) are associated 
with both higher average skill levels and total factor productivity (Hall and 
Jones 1995). Indeed, for CESEE countries, the quality of institutions has 
been found to be a key constraining factor to the efficient use of technolo-
gies and resources (IMF 2016b). The effect will likely be larger for CESEE 
countries that typically have relatively high levels of educational attainment 
compared with other countries of similar incomes (European Bank for 
Reconstruction and Development 2019).

Policies to Ensure Sustainability of the Public Finances

A second major concern is fiscal sustainability. Aging populations will sub-
stantially increase demands on health care resources. On current fiscal pol-
icies, costs related to pensions and health care in CESEE are expected to 
increase by nearly 4 percentage points of GDP, on average, between 2015 
and 2050. Almost half of the increase is explained by rapidly rising health 
care spending. Public pension systems currently appear sustainable, but 
only with very low pension payments—spending would increase substan-
tially if pensions were more in line with preretirement earnings. Bring-
ing replacement rates to the recommended minimum level of 40 percent 
would increase estimated fiscal costs of pensions by 4 percentage points of 
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GDP, on average. Total pension and health care costs in the CESEE region 
would therefore increase by nearly 7 percentage points of GDP, on average, 
between 2015 and 2050.

Reforms would help offset projected age-related fiscal costs. The mod-
erate reform scenario helps offset about half of the projected increase in 
aging-related government spending and debt for the period 2020 to 2050. 
The ambitious reforms would fully offset projected increases in pension costs 
in most countries; when all factors are accounted for, including the reduction 
in debt pressures, the ambitious labor reform scenario could more than offset 
the baseline results. But these increases in participation rates could be very 
challenging for many countries. As a complement, raising retirement ages 
with improvements in life expectancy would help directly by reducing the 
number of pensioners, and indirectly by helping complement efforts to boost 
the labor force participation of older workers.

However, fiscal space also needs to be preserved for measures to increase 
labor participation and raise skills. Besides the fiscal costs of reform mea-
sures themselves, higher participation of older workers would require higher 
spending on public health (European Bank for Reconstruction and Develop-
ment 2019). This motivates a broader examination of tax systems and more 
efficient public expenditure.

Policy Priorities

As noted at the start of this paper, there is considerable heterogeneity 
across CESEE countries—all face challenges from demographics, but in 
different ways.

 • Labor supply: As noted, all countries except Turkey face the prospect of 
sharply decreasing workforces, based on projections for working-age pop-
ulation and participation rates. The issue is particularly pressing for Bul-
garia, Latvia, Poland, and Ukraine (see Figure 8 and Table 8).

 • In terms of the factors determining participation rates, the priorities differ 
notably across countries. Participation of younger women is noticeably low 
in Moldova and Turkey; participation of older women is low in Bosnia 
and Herzegovina, Croatia, Republic of North Macedonia, Romania, 
Turkey, and Ukraine, whereas that of older men is particularly low in 
Bosnia and Herzegovina, Romania, Slovenia, Turkey, and Ukraine.

 • Reform of retirement ages is likely necessary across most CESEE countries, 
but would be especially beneficial in Belarus, Moldova, Russia, Tur-
key, and Ukraine, both from the point of view of labor supply and fiscal 
sustainability.
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 • Workforce aging: Here the picture is quite mixed, with some countries’ 
workforces not aging very much, and others’ aging rapidly (see Table 1, in 
addition to Table 8). In the latter group we note Moldova and Slovakia.

 • Old-age dependency is expected to increase substantially in general but will 
not substantially affect Moldova and Turkey. By contrast, it is a more press-
ing issue in the Central European countries, notably Poland and Slovenia.

 • Notwithstanding differences in other respects, all CESEE countries will 
experience increased fiscal pressures from age-related spending, especially 
Albania, Bosnia and Herzegovina, Croatia, Lithuania, Moldova, 
Poland, Russia, Slovenia, and Ukraine (see Figure 13, panel 2, in addi-
tion to Table 8).

Hence, policy priorities should differ for each country. Latvia and Lithua-
nia, for example, face both sharply decreasing labor supply and already have 
relatively high participation rates, indicating that policies should be directed 
at migration policies and conditions to boost productivity. By contrast, in 
some countries—such as Bosnia and Herzegovina, Moldova, Romania, and 
Ukraine—labor supply is also expected to decrease sharply, but there are 
opportunities to substantially improve output and fiscal sustainability with 
policies directed at raising participation rates.
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Table 8. Policy Priorities

Source: United Nations; International Labour Organization; and IMF staff calculations. 
Note: (1) Change in labor supply (in percent): Green above 0, Light green between –20 and 0, Orange between –30 and –20; Red below –30;
(2) Female LFP ages 25–45 (in percent): Green above 90, Light green between 77.5 and 90, Orange between 60.5 and 77.5, Red below 60.5;
(3) Female LFP ages 55–64 (in percent): Green above 63, Light green between 63 and 52.1, Orange between 35.2 and 52.1, Red below 35.2;
(4) Male LFP 55–64 (in percent): Green above 77, Light green between 64.7 and 77, Orange between 54.2 and 64.7, Red below 54.2;
(5) Retirement age: Green above 67, Light green between 67 and 65, Orange between 65 and 60, Red below 60;
(6) Change in share of workforce above 55 years (in percentage points): Green below 3, Light green between 3 and 6, Orange between 6 and 10, Red above 10;
(7) Ratio of population above 65 years to population aged 20–64 (in percent): Green below 40, Light green between 40 and 50, Orange between 50 and 60, Red above 60;
(8) Increase in age-related spending (in percent of GDP): Green below 0, Light green between 0 and 4, Orange between 4 and 8, Red above 8.
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Data Sources

For this study, we use projections published by the UN Population Division, 
specifically the 2017 vintage of the World Population Prospects. The popu-
lation historical estimates and projections cover the period from 1950 to 
2015 and from 2015 to 2100, respectively, at five-year intervals. (Some series 
are interpolated to produce estimates and projections at annual frequency, 
but the interpolated data are not used in this study.) The World Population 
Prospects contains data and projections for, inter alia, population by coun-
try (total, by age cohort, male and female), young- and old-age dependency 
ratios, fertility, mortality, life expectancy, and net migration. Projections are 
made for several scenarios: a “medium variant,” the most frequently used set 
of projections in this study; a “high variant” scenario that assumes higher fer-
tility; a “low variant” scenario with lower fertility; and constant fertility and 
instant-replacement scenarios. The World Population Prospects also includes 80 
and 95 percent prediction intervals around the medium trajectory.1

The twin motivations for using the UN projections are coverage and consis-
tent methodology. Projections are also available from Eurostat, but do not 
cover non-EU CESEE economies; projections from the International Labour 
Organization cover nearly the same range of countries as the United Nations 
but do not offer the same range of measures. Projections are also available 
from national sources—sometimes many, from different agencies—but are 
difficult to compare and problematic to aggregate, as they have been prepared 
with different methodologies and assumptions.

Comparisons show that there are relatively small differences in population 
growth rates across the UN and International Labour Organization projec-
tions. Eurostat projections show stronger population growth in the cases of 

1For more discussion of the scenarios and methodology used to construct them, see United Nations (2017a).
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Croatia, the Czech Republic, Estonia, Hungary, Poland, Slovakia, and Slove-
nia, with weaker population growth projected for Lithuania. In some coun-
tries, projections by national agencies are more optimistic about population 
prospects than the UN projections.

Are the Projections Too Pessimistic About Fertility?

The population growth rates in the UN projections are below those of 
some of the projections from national authorities, raising the question of 
whether the UN projections are too pessimistic. In particular, some fertility 
rates have recovered during the past few years from the lows seen during 
the 1990s and first part of the millennium, raising the question of whether 
this will continue.

The UN medium scenarios used for our analysis already project a continua-
tion in the recovery in fertility rates. There is also a recovery in fertility rates 
built into the projections for other countries, including those of Western 
Europe, but the rate of increase is greater for CESEE countries.2

The UN “high variant” scenarios assume yet higher fertility still for all 
regions. The average rates for CESEE and Western Europe rapidly ascend 
above replacement rates (just over 2 percent). Such rates are much higher 
than those seen in CESEE countries since the 1950s. Countries with 
lower fertility rates are projected to have the highest increases in fertility 
(Annex Figure 1.1).

How Accurate Are the Projections?

As seen in Chapter 2, the projections are striking for CESEE countries—but 
how reliable are such projections?

To evaluate forecast errors, we compare the forecast of total population in 
2010 projected in the 2000 UN World Population Prospects revision and 
actual levels recorded in the 2010 revision. To examine the role of migration, 
we compare projections of total population that include changing migra-
tion with so-called zero migration projections, which are driven by births 
and deaths only.

We find that previous forecast errors were not noticeably larger for CESEE 
economies compared with those for Western Europe, and there is little 
evidence that the projections were biased. Specifically, the results show that 

2The reasons for the recent recovery in fertility are complex and thought to mainly include economic recov-
ery, increased female labor participation, and better childcare support—see Hoorens and others (2011).
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forecast errors have been smaller on average for CESEE countries than other 
European countries. This picture improves further when outliers are excluded: 
the median error of the CESEE projections is notably smaller than average 
error, in fact close to zero. Rather than being too negative, the 2000 Revision 
projections typically overestimated what CESEE populations would be and 
underestimated populations in other European countries (Annex Table 1.1)

Comparing forecast errors across CESEE countries, we can see that the 
UN tended to overestimate total populations in Southeastern Europe and 
underestimate those in Central Europe, although there are exceptions 
(Annex Figure 1.2).

Annex Table 1.1. Forecast Errors
(Total population, 10 years ahead, percent of actual)

All Europe CESEE only
Average error with migration 2.9 21.2

zero migration 3.5 21.8
Median error with migration 3.4 20.3

zero migration 4.1 20.9
Mean absolute error with migration 5.6 4.3

zero migration 6.4 4.1

Note: CESEE 5 Central, Eastern, and Southeastern Europe.

CESEE average medium
CESEE average high
WE average medium
WE average high

2. Changes in Fertility Rates

Annex Figure 1.1. Fertility

1. Fertility Rates
(Live births per woman)

Sources: United Nations; and IMF staff calculations.
Note: CESEE = Central, Eastern, and Southeastern Europe; WE = Western Europe. Data labels use International Organization for Standardization (ISO) codes. 
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As seen in Chapter 2, migration 
assumptions are important for popu-
lation projections and are particularly 
important for estimates of the labor 
force used in later chapters. Migra-
tion is difficult to predict. That said, 
the analysis here indicates that incor-
porating migration projections has 
mostly improved forecast accuracy 
(with the notable exceptions of Bos-
nia and Herzegovina, Bulgaria, and 
Estonia, each of which have experi-
enced large outward migrations).

In conclusion, the projections were 
mostly unbiased and not systemati-
cally too pessimistic. The forecasting 
performance for CESEE countries 
was not worse than for advanced 
countries. As difficult as they are, 
migration projections aided overall 
forecast performance.

Are the Projections Too Uncertain?

The United Nations publishes ex ante uncertainty estimates with its pro-
jections. The United Nations also produces probabilistic projections for 
population, based on estimates of uncertainty about fertility and mortality; 
it does not estimate uncertainty about migration. The estimates of uncer-
tainty are quantified as 80 and 95 percent confidence intervals around the 
medium scenario.

The qualitative impressions shown in Chapter 2—for example, of declin-
ing total and working-age populations—still hold even at wide confidence 
intervals. There is more uncertainty about fertility than mortality rates; this 
in turn implies quite low levels of uncertainty about working-age population 
(which is more important than total population for our analysis) over the 
next 15 years. The United Nations does not produce estimates of uncertainty 
around migration paths, but other analysis suggests that incorporating uncer-
tainty about migration would accentuate the declines in expected population 
(Azose, Sevcikova, and Raferty 2016). Overall, for the total population of the 
CESEE region as a whole, the United Nations estimates only a 2½ percent 
chance that growth rates will not be negative in 20 years’ time (Annex Fig-
ure 1.3). This overall assessment is mitigated by population growth in Turkey; 

with migration
zero migration

Sources: United Nations; and IMF staff calculations.
Note: Data labels use International Organization for Standardization (ISO) codes.

Annex Figure 1.2. Forecast Errors
(UN World Population Prospects 2000 revision projection of total 
population in 2010 against actual, percent of actual)
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Annex Figure 1.3. UN Estimates of Confidence Intervals Around Medium Scenario Total Population Growth Paths

1. CESEE
(Percent)

Source: United Nations.
Note: CE = Central Europe; CESEE = Central, Eastern, and Southeastern Europe; EE = Eastern Europe; EU = European Union; SEE = Southeastern Europe.
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for all the other CESEE subregions, 
negative population growth is evalu-
ated to be a near certainty within 10 
years at most.

By country, the uncertainty around 
the medium path is greater for 
Balkan economies and Turkey, 
consistent with fertility uncertainty 
being greater in general and the 
younger populations of those econ-
omies. Conversely, the uncertainty 
is less for older economies that have 
conventionally “Western” demo-
graphic profiles.

Much of the analysis in later chap-
ters focuses on working-age rather 
than total population. The confi-
dence intervals for CESEE aggregate 
and regional aggregate working-age 
population growth are shown in 

Annex Figure 1.4. In comparison to Annex Figure 1.3, two points stand out. 
First, even with Turkey in the CESEE aggregate, population growth is always 
negative, even at 95 percent confidence limits. Second, there is hardly any 
uncertainty estimated for working-age population for the next 15 years—this 
is a consequence of much greater uncertainty about fertility than mortality; 
as those that will be of working age during the next 15 years have already 
been born, the confidence intervals are comparatively very tight. 

But how good are the UN estimates of uncertainty? Analysis of UN projec-
tions indicates that the UN estimates of the uncertainty around fertility and 
mortality is very good (Azose, Sevcikova, and Raferty 2016). However, not 
including uncertainty around migration paths is potentially problematic. 
Prediction intervals for population paths for North America and Europe 
are found to be substantially underestimated when migration uncertainty is 
not included. Note, however, that the central tendency of migration uncer-
tainty is not the same as for fertility and mortality uncertainty—with the 
implication that adding uncertainty about migration would tilt error bands 
downwards (Azose, Sevcikova, and Raferty 2016). On this basis, it would not 
be correct to infer that the lack of migration uncertainty biases the projec-
tions toward being too pessimistic about population prospects in Europe 
(Annex Figure 1.5).

Sources: United Nations; and IMF staff calculations.
Note: Data labels use International Organization for Standardization (ISO) codes.

Annex Figure 1.4. Uncertainty Around Total Population Levels
(95 percent range, percent of median scenario, as of 2030)
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Source: United Nations.
Note: CE = Central Europe; CESEE = Central, Eastern, and Southeastern Europe; EE = Eastern Europe; EU = European Union; SEE = Southeastern Europe.
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Baseline Labor Force Projections

The total labor force for each country is estimated by projecting the popula-
tion of five-year age cohorts and participation rates for each cohort, per the 
labor force decomposition

 Laborforce =  ∑ j      Population  j   *  Participationrate  j   ,

where j is a five-year cohort of men or women from 16 to 80 years old. We 
use the UN population projections (2017 vintage, medium fertility scenario) 
for population projections. For future participation rates, current labor force 
participation rates for each cohort (from International Labour Organization 
data) are used. In cases where there are planned increases in statutory retire-
ment ages, the participation rates of the older cohorts (those aged 55 to 70 
years) are increased to match the rates in countries that have similar statutory 
retirement ages. (Annex Table 2.1 shows participation rates for men and 
women by country over the projection period.)

Policy Scenarios

The policy scenarios are calibrated by changing participation rates for older 
workers and women. Population projections in all scenarios remain the same 
as in the baseline labor force scenarios. The scenarios are

 • Increasing participation of young women (25–45 years old). The female 
labor force participation (FLFP) is assumed to increase to the highest 
EU levels of the corresponding age-gender cohort. The rate of increase is 

Annex 2. Participation Rates and 
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assumed to be constant across years and countries and calibrated based 
on historical data. A scenario of a moderate FLFP increase assumes an 
average annual FLFP increase of 0.5 percentage points, corresponding 
to the average annual increase in the EU15 countries over the period 
from 1995 to 2016. A scenario of an ambitious FLFP increase assumes 
an average annual increase of 1.3 percentage points, which is the highest 
average FLFP increase achieved in an EU country (Spain) over the period 
from 1995 to 2016.

 • Increasing the participation of older workers (aged 55 years or older) with-
out changing the retirement age. The participation rates of older men and 

Annex Table 2.1. Labor Force Participation Rates of Older Workers Under Baseline Scenario
2015 2020 2025 2030 2035 2040 2045 2050

Men 55–64
Albania 76.0 75.1 74.2 74.6 74.9 75.4 75.3 75.1
Belarus 63.0 60.5 59.0 61.0 61.3 62.1 61.1 57.8
Bosnia and Herzegovina 44.1 43.8 42.4 43.7 43.4 43.5 43.5 43.1
Bulgaria 62.7 62.7 62.8 63.9 63.3 62.6 63.2 62.0
Croatia 54.5 54.3 53.8 54.9 54.6 54.4 54.1 59.5
Czech Republic 68.2 69.2 69.7 71.3 69.8 67.3 68.5 68.0
Estonia 67.7 67.4 67.0 67.9 67.2 67.4 67.6 65.8
FYR Macedonia 67.1 66.9 67.1 66.7 67.2 67.2 66.6 66.2
Hungary 57.6 58.4 62.3 62.6 61.5 59.0 60.7 61.3
Latvia 68.0 67.3 66.6 67.4 66.8 67.5 67.4 65.8
Lithuania 69.8 69.1 68.0 68.4 68.1 68.7 69.2 68.9
Moldova 54.4 54.9 53.0 55.2 55.5 55.7 55.5 52.9
Poland 57.7 55.9 56.8 58.2 58.2 57.7 56.2 56.2
Romania 54.9 53.4 57.6 59.4 59.5 57.9 60.5 57.6
Russia 60.5 59.8 57.2 61.3 60.4 61.0 60.4 56.7
Serbia 55.1 55.6 56.0 56.5 56.3 55.7 56.2 55.5
Slovak Republic 58.3 59.1 60.3 64.0 65.1 67.2 70.9 74.6
Slovenia 45.5 45.5 45.5 45.4 46.4 44.9 44.2 43.2
Turkey 50.4 50.4 50.2 50.2 50.1 49.9 49.7 49.7
Ukraine 46.8 46.5 45.0 47.4 47.2 47.5 46.2 43.3

Women 55–64
Albania 43.1 42.4 41.8 46.7 47.0 47.4 45.4 47.7
Belarus 37.2 36.1 35.4 36.4 36.4 36.8 36.4 34.9
Bosnia and Herzegovina 23.1 23.4 22.4 23.1 22.9 23.0 23.1 22.9
Bulgaria 53.7 53.8 54.2 55.3 54.5 53.1 54.6 52.1
Croatia 34.0 33.8 33.3 40.1 44.7 47.5 47.1 52.5
Czech Republic 48.3 50.9 52.8 56.1 55.5 52.4 54.2 53.5
Estonia 69.3 69.0 68.7 69.6 69.0 69.5 69.5 67.6
FYR Macedonia 34.0 34.0 33.9 33.7 34.1 34.1 33.7 33.3
Hungary 39.7 42.4 48.6 48.9 48.1 45.9 47.2 48.0
Latvia 63.5 62.7 61.9 62.9 62.2 63.0 63.2 61.3
Lithuania 63.3 62.3 60.7 61.5 60.7 61.6 62.6 62.3
Moldova 35.8 36.3 34.4 36.4 36.7 36.8 37.1 34.4
Poland 37.5 35.3 36.6 38.4 38.4 37.7 35.9 35.9
Romania 34.6 33.2 36.8 47.4 47.8 46.0 48.5 45.9
Russia 40.8 40.3 38.6 41.4 41.0 41.1 40.8 38.2
Serbia 29.2 35.5 41.8 48.1 47.8 47.2 47.7 47.0
Slovak Republic 51.8 52.8 54.2 59.0 60.5 62.1 65.5 68.7
Slovenia 32.2 37.5 42.5 44.6 45.7 44.6 44.2 43.5
Turkey 18.4 18.3 18.3 18.3 18.2 18.2 18.1 18.1
Ukraine 28.4 28.3 27.5 28.8 28.9 28.7 28.3 26.6
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women are assumed to rise to the maximum achieved in EU countries, 
gradually in the moderate scenario and rapidly in the ambitious scenario 
with similar statutory retirement ages. Participation rates start increasing 
from the first projection period, and the target participation rate changes 
with the projected increases in the retirement age.

 • Raising the statutory retirement age. A moderate scenario links the increase in 
the statutory retirement age to changes in life expectancy until reaching a 
ceiling of 67 for both men and women. Both scenarios assume participa-
tion rates at the average of EU countries with similar statutory retirement 
ages. An ambitious scenario assumes that the retirement age increases to 
67 for both men and women by 2030 and links further increases in the 
retirement age to increases in country- and gender-specific life expectancy 
in subsequent years (2030 to 2050).

Two reform packages—moderate and ambitious—combine the scenarios 
described here. That is, the moderate reform scenario assumes a moderate rate 
of FLFP increase, retirement age increases in line with life expectancy, but 
not higher than 67, and participation rates of older workers improving to the 
maximum achieved in EU countries with corresponding statutory retirement 
ages (Annex Table 2.2 and Annex Table 2.3). The ambitious reform scenario 
assumes a rapid FLFP increase, retirement age increases to 67 by 2030 (and 
subsequently linked to life expectancy), and participation rates of older work-
ers at the maximum achieved in EU countries with corresponding statutory 
retirement ages (Annex Table 2.4).
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Annex Table 2.2. Labor Force Participation Rates of Workers Aged 55–64 Under the Moderate Policy 
Scenario

2015 2020 2025 2030 2035 2040 2045 2050
Men 55–64

Albania 76.0 74.9 78.7 82.2 82.5 82.9 82.8 82.7
Belarus 63.0 63.7 65.6 70.4 73.7 77.2 79.8 81.9
Bosnia and Herzegovina 44.1 49.8 54.4 61.7 67.4 73.5 78.2 80.9
Bulgaria 62.7 72.6 82.7 83.0 82.7 82.3 82.6 81.8
Croatia 54.5 63.7 72.8 82.8 82.6 82.5 82.3 82.0
Czech Republic 68.2 71.9 74.9 78.6 80.2 81.8 82.3 82.1
Estonia 67.7 70.5 73.1 77.0 79.5 82.7 82.8 81.5
FYR Macedonia 67.1 72.1 77.0 79.6 82.8 82.8 82.5 82.3
Hungary 57.6 63.4 71.7 77.6 82.9 81.8 82.5 82.8
Latvia 68.0 72.4 77.1 82.9 82.5 82.9 82.9 81.9
Lithuania 69.8 73.7 77.5 82.5 82.3 82.8 83.1 82.9
Moldova 54.4 60.9 65.0 73.2 76.0 79.8 83.3 81.8
Poland 57.7 68.9 82.4 83.1 83.1 82.9 82.1 82.1
Romania 54.9 67.6 84.0 82.6 82.7 81.9 83.1 81.7
Russia 60.5 64.6 66.4 72.5 74.1 76.9 79.8 81.6
Serbia 55.1 61.6 68.0 74.5 79.1 81.5 82.8 82.3
Slovak Republic 58.3 62.6 67.3 73.9 78.4 82.4 82.3 82.2
Slovenia 45.5 57.8 70.2 82.5 82.8 82.3 82.1 81.7
Turkey 50.4 56.4 62.2 68.2 72.3 78.1 82.4 82.5
Ukraine 46.8 52.5 57.0 65.4 68.5 71.4 75.2 76.5

Women 55–64
Albania 43.1 48.1 53.3 59.6 63.1 66.3 64.4 70.2
Belarus 37.2 40.6 44.4 49.9 54.4 59.3 63.4 66.4
Bosnia and Herzegovina 23.1 29.4 34.4 41.1 46.9 53.0 58.7 64.5
Bulgaria 53.7 57.0 60.7 64.7 67.3 69.7 73.7 75.9
Croatia 34.0 38.4 42.4 47.9 52.2 56.7 60.9 64.8
Czech Republic 48.3 54.2 57.5 61.8 62.3 61.9 63.6 65.1
Estonia 69.3 70.1 70.9 72.8 73.3 74.9 75.9 75.7
FYR Macedonia 34.0 40.0 45.9 51.7 58.1 63.8 65.9 69.9
Hungary 39.7 43.9 52.3 57.5 61.6 64.2 65.6 66.4
Latvia 63.5 65.5 67.6 71.3 73.6 76.9 77.0 76.0
Lithuania 63.3 64.4 65.2 68.0 69.6 72.4 75.1 77.0
Moldova 35.8 42.3 46.4 54.4 60.7 65.0 67.6 64.0
Poland 37.5 39.5 44.9 50.7 54.8 58.2 60.8 64.9
Romania 34.6 39.3 48.6 52.7 58.9 63.8 71.3 75.9
Russia 40.8 44.8 47.6 54.9 59.0 63.6 65.7 63.3
Serbia 29.2 35.7 42.1 48.6 54.3 59.8 64.6 65.4
Slovak Republic 51.8 53.0 54.7 59.5 61.3 61.5 63.4 65.0
Slovenia 32.2 37.1 41.7 46.1 52.1 55.9 60.3 64.5
Turkey 18.4 24.3 30.3 36.3 42.2 48.2 53.3 56.3
Ukraine 28.4 34.3 39.5 46.8 52.9 58.7 63.3 63.8
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Annex Table 2.3. Labor Force Participation Rates of Workers Aged 55–64 Under the Ambitious Policy 
Scenario

2015 2020 2025 2030 2035 2040 2045 2050
Men 55–64

Albania 76.0 74.9 78.7 82.2 82.5 85.7 88.5 90.0
Belarus 63.0 64.7 66.3 72.7 76.8 80.9 84.4 88.0
Bosnia and Herzegovina 44.1 49.8 54.4 61.7 67.4 73.5 78.2 80.9
Bulgaria 62.7 69.3 76.1 83.0 83.9 84.8 86.2 87.1
Croatia 54.5 63.7 72.8 82.8 83.6 84.4 85.3 86.1
Czech Republic 68.2 73.7 78.4 83.4 84.5 85.7 87.8 89.7
Estonia 67.7 72.5 77.2 83.1 83.9 85.4 86.7 87.7
FYR Macedonia 67.1 72.1 76.1 79.6 82.8 85.7 88.4 90.0
Hungary 57.6 65.5 75.5 83.4 84.2 84.8 86.6 88.1
Latvia 68.0 72.4 77.1 82.9 83.9 85.6 86.9 88.0
Lithuania 69.8 73.7 77.5 82.5 83.8 85.6 87.1 88.5
Moldova 54.4 60.9 65.0 73.2 79.3 82.1 84.6 86.5
Poland 57.7 64.6 73.9 83.1 84.2 85.0 85.6 86.8
Romania 54.9 62.8 75.2 82.6 83.7 84.1 85.9 86.2
Russia 60.5 67.5 73.6 83.4 84.3 85.8 86.9 87.9
Serbia 55.1 61.6 68.0 74.5 79.1 81.5 84.8 87.5
Slovak Republic 58.3 65.9 74.0 83.2 84.5 85.5 87.0 88.5
Slovenia 45.5 57.8 70.2 82.5 83.7 84.2 85.0 85.8
Turkey 50.4 56.4 62.2 68.2 74.1 79.9 84.3 85.4
Ukraine 46.8 52.5 57.0 65.4 70.5 73.4 75.2 76.5

Women 55–64
Albania 43.1 48.1 53.3 59.6 65.8 72.0 75.1 79.2
Belarus 37.2 42.1 47.4 54.4 60.4 66.8 72.4 74.6
Bosnia and Herzegovina 23.1 29.4 34.4 41.1 46.9 53.0 59.1 64.9
Bulgaria 53.7 61.4 69.3 77.2 78.6 79.9 81.9 83.4
Croatia 34.0 48.1 62.0 77.0 77.3 77.7 77.9 78.1
Czech Republic 48.3 58.7 68.1 77.7 78.8 79.9 82.0 83.8
Estonia 69.3 71.6 73.8 77.1 78.6 80.8 82.7 84.5
FYR Macedonia 34.0 40.0 45.9 51.7 58.1 64.1 69.7 73.3
Hungary 39.7 51.2 65.7 77.5 78.2 78.5 80.3 81.7
Latvia 63.5 67.4 71.5 76.9 78.4 80.5 82.3 83.9
Lithuania 63.3 67.2 71.1 76.7 78.3 80.5 82.6 84.4
Moldova 35.8 42.3 46.4 54.4 60.7 66.8 73.1 74.2
Poland 37.5 48.9 63.2 77.4 78.2 78.7 79.0 79.9
Romania 34.6 47.4 64.4 76.7 77.4 77.0 78.7 78.1
Russia 40.8 52.4 63.4 77.4 77.9 78.8 79.4 79.2
Serbia 29.2 35.7 42.1 48.6 54.3 59.8 66.2 71.5
Slovak Republic 51.8 59.5 67.8 77.4 79.3 81.0 83.1 85.3
Slovenia 32.2 47.1 61.9 76.6 77.8 78.1 78.7 79.3
Turkey 18.4 24.3 30.3 36.3 42.2 48.2 54.1 60.1
Ukraine 28.4 34.3 39.5 46.8 52.9 58.7 64.3 68.6
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Annex Table 2.4. Statutory Retirement Ages
Country Retirement age men Retirement age women
Albania 65.0 63.0
Belarus 60.0 55.0
Bosnia and Herzegovina 65.0 65.0
Bulgaria 63.9 61.1
Croatia 65.0 61.5
Czech Republic 63.7 62.0
Estonia 63.0 63.0
North Macedonia 64.0 62.0
Hungary 64.1 64.1
Latvia 63.8 63.8
Lithuania 63.3 61.7
Moldova 62.0 57.0
Poland 65.0 60.0
Romania 64.8 60.4
Russia 60.0 55.0
Serbia 65.0 63.0
Slovakia 62.7 61.5
Slovenia 65.0 64.0
Turkey 60.0 58.0
Ukraine 60.0 57.0
Average WE 65.6 65.2

Note: WE 5 Western Europe.
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Baseline Pension and Health Care Projections

Pension expenditure (PE) to GDP is calculated as the product of four key 
components: (1) the replacement rate, calculated as the average pension over 
average output per worker; (2) the coverage ratio, expressed as the share of 
pensioners in the total population above the retirement age (above 65); (3) 
the old-age dependency ratio, measured as the ratio of population above 65 
to the working-age population (15–64); and (4) the inverse of labor partici-
pation, defined as the share of workers in the total working-age population.1

    PE ____ GDP   =   
  
  PE ________ pensioners   _______ GDP  

 ______ 
workers

   ×   pensioners ________ pop65+   ×   pop15 − 64 ________ 
workers

   ×   pop65+ ________ 
pop15 − 64

    (1)

This implies that pension spending grows in line with the old-age depen-
dency ratio. Intuitively, changes in the old-age dependency ratio affect 
spending through exogenous changes in either the older population or the 
working-age population. For example, assuming constant benefit and cover-
age ratios, an increase in the population ages 65 and older due to an unex-
pected increase in longevity would translate into higher pension spending for 
the same level of GDP, thereby increasing pension expenditure to GDP.

Health care expenditure (HE) to GDP is expressed as the product of three 
elements: (1) the generosity of the health care package for the young (average 
health spending per population 0–64 to GDP per capita); (2) the inverse of 
the labor force participation rate for the population 0–64; and (3) a function 
that depends on the ratio of the per capita health spending for the older pop-
ulation to the per capita health spending for the young (α) and the old-age 
dependency ratio

1Amaglobeli and Shi 2016.
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     HE _ GDP   =   
  

 HE  0−64   _ 
pop0 − 64

  
 _ 

  GDP _ 
workers

  
   ×   pop0 − 64 _ 

workers
   × (1 + α ×   pop65+ _ 

pop0 − 64
     ) ; where  α =   

  
 HE  65+   _______ 

Popul65+
  
 _______ 

  
 HE  0−64   ________ 

Popul0 − 64
  
    (2)

Similar to pensions, an exogenous increase in the number of elderly increases 
health care spending (more people receive a relatively high per capita 
health benefit).

Policy Scenarios for Pensions

The reform packages proposed in Chapter 3 are assessed through equation (1) 
in order to determine their impact on pension spending, as follows:

 • The replacement rate (first component in equation 1) is set to take a value 
of at least 40, which is the minimum recommended replacement rate. As 
a result, pension spending increases in countries and years in which the 
replacement rate was originally below the set value.

 • The participation of young women and old workers in the labor market 
inversely affects pension spending through the old-age dependency ratio 
(third component in equation 1). That is, policies that boost labor force 
participation (at different growth rates as set in the moderate and ambi-
tious scenarios) will reduce pension spending.

 • Modifying the statutory retirement age indirectly affects pension spending 
through the coverage ratio (second component in equation 1). That is, pol-
icies aimed at increasing the statutory retirement age (at different speeds as 
set in the moderate and ambitious scenarios) will reduce the share of pen-
sioners in the total population above 65, thus reducing pension spending.
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A production function approach forms the basis for our empirical investiga-
tion. The standard Cobb-Douglas production function with constant returns 
to scale, can be expressed as:

  y  it   =   (  K __ Y  )   
it
  

  α ___ 1−α  
   A  it    h  it     (1)

where   y  it    is output per worker,  K  is capital per worker,  Y  is output,   A  it    is 
TFP,   h  it    is human capital per worker, and  α  is the share of capital in output. 
We assume that the age structure of the workforce may have an impact on 
productivity growth:

 ∆ log y  it   = f ( ∑ s       β  s   w  sit  )    (2)

where   w  sit   is the share of each age cohort  s  in the workforce and   β  s    is the con-
tribution of this age cohort to productivity growth.

The workforce age structure could affect labor productivity through several 
channels. Labor productivity can be determined by a combination of several 
drivers (equation 1)—capital intensity, human capital, and TFP—that could 
act as transmission channels from workforce aging to labor productivity. In 
the subsequent analysis, we examine the relative importance of each.

The empirical analysis of the impact of workforce aging on labor produc-
tivity growth and its main drivers follows Feyrer (2007); Aiyar, Ebeke, and 
Shao (2016); and Adler and others (2017), with a regression specification 
taking the form
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  ∆ logYL  it   =  α  i   +  γ  t   +  ∑ s       β  s   w  sit   +  δyadr  it   +  φoadr  it   +  ε  it   ,

where   YL  it    denotes output per worker,  α  i    is a country fixed effect,   γ  t   are time 
dummies for several periods (1990–95, 1998–99, and 2008–09),   oadr  it   is the 
old-age dependency ratio, and   yadr  it   is the young-age dependency ratio.

We further decompose labor productivity to understand the relative impor-
tance of the channels through which workforce aging operates, thus esti-
mating four equations, one for each of labor productivity: (physical) capital, 
human capital, and TFP. Regressing each component of the production 
function on the workforce age composition measures will therefore gauge 
whether workforce aging affects worker productivity through factor accu-
mulation or TFP.

The regressions are potentially plagued by endogeneity issues. For exam-
ple, experienced individuals may supply more labor in response to 
labor-augmenting technological innovations and people may migrate to 
higher-productivity countries. At the same time, higher income arising from 
faster aggregate productivity growth may induce older workers to leave the 
labor force (Adler and others 2017). To address the possible endogeneity bias, 
we instrument the worker age shares with the 10-year lagged shares of the 
respective population cohorts and instrument the youth and old-age depen-
dency ratios with the 10-year lag of the population share under the age of 4 
and the population share of those aged 55 to 59 years, respectively.

The estimation uses a panel data set with 167 countries over 1990–2014. 
Population data are taken from the UN World Population Prospects (2017) 
database and are available from 1950 onwards. The workforce data are from 
ILOSTAT. The young and old-age dependency ratios are calculated as the 
share of the population aged 0 to 14 and 65+ to the active population aged 
15 to 64, respectively. The output per worker, capital stock, human capital, 
and TFP data, which end in 2014, are taken from the Penn World Table 9.0.

The regressions (Table 4 in the main text) were subjected to several robust-
ness checks and alternative specifications. In a specification that included 
all age cohorts except for the 45- to 54-year reference group, all coefficients 
except those for the older workers were insignificant. (The value for the 
significant coefficient was about –0.8.) Limiting the impact of outliers by 
excluding small countries with populations of less than 1 million, excluding 
oil and commodity exporting countries, and limiting the sample to Euro-
pean countries yielded a coefficient with an unchanged sign and broadly 
similar magnitude while maintaining statistical significance at the 1 percent 
level. Furthermore, we explored whether the impact on TFP growth could 
be region specific by interacting the old-age worker share with sub–CESEE 
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regional dummies. The results were either broadly consistent with the find-
ings from the specifications in Table 4 or insignificant. A quadratic term of 
the old-age worker share was added to gauge whether the marginal impact 
of a change in the share depends on its initial level, but the results were 
implausible, possibly because instrumentation becomes difficult in this case. 
To control for structural characteristics, we added the uninstrumented share 
of manufacturing in total value added, which yields a slightly lower coeffi-
cient on the older worker share. To gauge whether the impact of an aging 
workforce differs across occupations, we interacted the old-age worker share 
with the share of people employed in different occupations along the lines 
of Box 4. The results were counterintuitive or insignificant, which is most 
likely again related to problems of finding suitable instruments for additional 
regressors and in particular interacted ones. Similarly, we explored whether 
the impact on TFP growth varies with education by using data on educa-
tional attainment shares within the older worker cohort, which again did not 
yield further insights.

Annex 4. Estimating the Effects of Aging on Productivity

91





A simple Cobb-Douglas production function can be used to provide a 
benchmark assessment of the impact of labor supply and TFP on growth 
and convergence.

A simplifying assumption used here to focus on labor supply and TFP is to 
assume balanced growth, in which the capital-to-output ratio remains con-
stant. This yields the expression

gY = gK = gA/α + gL,

where gY is output growth, gK is capital growth, gA is TFP growth, gL 
is labor growth, and α is the labor income share. The aging impact is 
estimated as the difference in growth rates between the “aging” and the 
“no-change” scenarios:

   gYaging – gYno-change = (gAaging – gAno-change)/α + (gLaging – gLno-change),

where the “no-change” scenario assumes the size of the labor force is constant 
and the rate of TFP growth is the same as in the initial year (here, 2023, 
to be consistent with current staff forecasts for CESEE). This implies that 
gLno-change = 0 and gAno-change =gA2023. The aging scenario incorporates the pro-
jected demographic changes: (1) the growth rate of labor supply (gLaging), and 
(2) the growth rate of TFP (derived by multiplying the change in the share of 
older workers by the coefficient estimated in Chapter 5):

   gAaging – gAno-change = –0.608 * (Share55 + aging – Share55 + 2023)

Annex 5. Evaluating Growth Prospects 
Through a Production Function Approach
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Hence, this simplified framework only requires a few inputs in estimating the 
aging impact, as shown in Annex Table 5.1.

Annex Table 5.1. Inputs for Productivity Projections
Key Inputs Data Sources
Labor force projections IMF staff estimates (Section III)
Projected share of older workers (551) and the initial value in 2023 UN demographic database
Regression coefficient of the share of older workers on total factor productivity growth IMF staff estimates (Section V)
Labor income share Penn World Tables version 9.1
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The Flexible System of Global Models (FSGM) is a group of multicountry 
models developed by the IMF for policy analysis. Each FSGM module is 
an annual frequency, multiregion, general equilibrium model of the global 
economy combining both micro-founded and reduced-form formulations (to 
ensure computational feasibility) of various economic sectors. Each country 
or regional block is structurally identical, but with potentially different key 
steady-state ratios and behavioral parameters. These are calibrated individually 
for the respective countries or blocks.1

The Europe-oriented version (EEUMOD) of the IMF’s Flexible System of 
Global Models models nine individual Central, Eastern, and Southeastern 
European countries and six Central, Eastern, and Southeastern European 
country blocks. Countries modeled individually are Bulgaria, Croatia, the 
Czech Republic, Hungary, Poland, Romania, Russia, Serbia, and Ukraine. 
The country blocks are the remainder of Eastern Europe (Belarus and Mol-
dova); Central European Euro Area (Estonia, Latvia, Lithuania, Slovakia, 
Slovenia); Southeastern Europe (Albania, Bosnia and Herzegovina, Republic 
of North Macedonia, Montenegro); two euro area blocks (Austria, Belgium, 
Germany, Finland, France, Ireland, Netherlands, Portugal, Luxembourg, 
Malta; Greece, Italy, Spain, and Cyprus); and an Other European Union 
block (Denmark, Sweden, the United Kingdom). The rest of the world is 
split into the United States, China, Japan, Turkey, and aggregated blocks for 
Emerging Asia, Latin America, Other Advanced Countries, Oil Exporters, 
and Remaining Countries.

Increased health care costs are modeled as an increase in public consumption 
spending as a share of GDP, whereas higher public pension spending takes 
the form of increased general transfers to households. For simplicity, public 
investment spending as a share of GDP is assumed to stay unchanged.

1For a full description of the model, see Andrle and others (2015).

Annex 6. The EEUMOD Macroeconomic 
Model and Simulations
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Deficits are financed by public debt until 2050, after which time public debt 
is stabilized using (lump-sum) general transfers as the fiscal instrument. The 
sovereign interest rate is assumed to include a risk premium that increases 
with the level of public indebtedness. Per the evidence in Laubach (2009), 
the sovereign risk premium increases by three basis points for each percentage 
point of GDP increase in the level of public debt.
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The IMF External Balance Assessment (EBA) methodology was developed 
in 2013 for assessing current accounts and exchange rates.1 The coefficients 
in the EBA current account model are estimated from a panel regression 
covering a sample of 49 countries. The empirical specification is informed by 
structural models of demographic transition, which commonly focus on two 
drivers of demographic trends: first, the age composition (the “static” effect), 
driven mostly by declining fertility rates; and second, the old-age survival 
risk (the “dynamic” effect), the key driver of household savings in quan-
titative models.

Three variables in the empirical model aim to capture “static” effects of 
demographics on the current account: total population growth; the old-age 
dependency ratio, expressed as the size of population age 65 and up as a 
share of the working-age population aged 30 to 64; and the current share of 
prime savers (that is, those aged 45 to 64 years) as a share of the working-age 
population (here, those aged 30 to 64), to capture the “hump-shaped” sav-
ings profile implied by life-cycle models.

 • Population growth. Relatively low population growth is associated with 
higher current account balances. This is consistent with decreases in 
the youth dependency ratio and therefore the share of nonsavers. Also, 
lower population growth would imply less investment (for a given 
capital-to-labor ratio), which would also increase current account balances.

 • The old-age dependency ratio. A relatively high old-age dependency ratio is 
associated with lower current account balances, as it reflects a higher share 
of consumers relative to savers.

 • The share of prime-age savers. An increase in the share of prime-age savers is 
found, as expected, to boost current account balances.

1See Phillips and others 2013; IMF 2015a, 2018.

Annex 7. The IMF’s External 
Balance Assessment Model of 
Current Account Balances
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These are complemented by two variables that aim to capture “dynamic” (or 
longevity) effects of demographics on the current account—the remaining 
life expectancy of the current prime-age saver cohort and the interaction of 
longevity with future old-age dependency—to capture the extent to which 
current savers expect to rely on future workers for their old-age support.

 • The life expectancy of prime-age savers. This variable should capture both 
mortality risk during working age and life expectancy at retirement. An 
increase in life expectancy in countries with relatively low initial life expec-
tancy tends to be associated with lower current account balances—in such 
countries, it increases the incentives to invest. As countries become wealth-
ier, their financial markets deeper, and their populations older, an increase 
in life expectancy increasingly has a positive effect on saving, driven by the 
need to finance old-age consumption and boosted by higher precautionary 
savings in response to the uncertainties of the costs of long-term elderly 
care. Across the sample, an increase in life expectancy is associated with a 
very small negative effect on current account balances.

 • Life expectancy at prime age interacted with future old-age dependency ratio. 
This variable aims to capture the likely returns from formal and informal 
old-age transfer systems—that is, workers can be expected to save more not 
only when they expect to live longer, but also when they expect to rely less 
on future generations for support. An increase is associated with an increase 
in current account balances.

The estimates show expected signs and significant coefficients (with the 
exception of the old-age dependency ratio) for the variables that capture 
static and dynamic effects (Annex Table 7.1).

Annex Table 7.1. EBA Current Account Model: Demographic 
Variables

Demographics EBA regression coefficient
Population Growth 20.692
Old-age Dependency Ratio (OADR) 20.069
Prime Savers Share 0.138
Life Expectancy at Prime Age 20.005
Life Expectancy at Prime Age* Future OADR 0.013

Note: All demographic variables are constructed relative to world average.

DEMOGRAPHIC HEADWINDS IN CENTRAL AND EASTERN EUROPE

98



The empirical model is applied to projections of demographic variables to 
estimate the impact of the demographic trends on current account balances. 
First, the five demographic variables are projected for each CESEE coun-
try from 2015 to 2050, using the same UN population database (but with 
slightly different definitions of some variables compared with previous sec-
tions, particularly for the working-age population). Next, the deviations of 
these variables from the corresponding world averages are calculated. Then 
the estimated coefficients from the current account model are applied to 
the projected demographic variables. The result is a set of projections of 
the effects of demographics on the so-called current account “norm”—the 
value of the current account implied by the empirical model if all policies 
were at desirable levels, and all other regressor variables were at their actually 
observed levels—abstracting from other effects on current account balances. 
This exercise assumes that nondemographic EBA variables are constant and 
does not consider the impact of demographic changes on other macro or 
policy determinants. Instead of showing the overall level of current account 
norms, the simulation results indicate the contribution of demographic vari-
ables to current norms, which may better illustrate the trend of the external 
balances of Central, Eastern, and Southeastern European countries.

Annex 7. The IMF’s External Balance Assessment Model of Current Account Balances
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