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11.2023 1.1.2000 222;’3“ 2(2’823“ 22823“ 11.2023 1.1.2023 2070 2070 2070 2070 2022 2;’;22“ 2020 2022 °1°9"8°'2'* °1°9";'2" Women Men Women Men 2023 2023 2023 2023 2023
Albania 2.8 3.1 -10 12 -22 2 3.3 19 2.6 14 15.3 1.21 -0.15 - 270 - - 80.9 774 0.2 -0.2 4 0.1 0.1 3 0.1 Albania
Armenia 3.0 3.2 -8 8 -16 6 3.0 2.3 2.8 2.0 11.3 1.74 0.14 - 259 190 15 78.3 714 -1.4 -1.7 1 0.0 0.0 35 1.2 Armenia
Austria 9.1 8.0 14 0 14 22 5.9 9.2 7.5 10.7 16.7 141 -0.05 1.67 299 1.62 21 83.6 79.1 -0.6 -0.6 100 1.7 1.1 217 24 Austria
Azerbaijan 10.2 8.0 27 25 1 2 1.6 10.8 10.6 11.0 8.5 1.67 -0.14 192 24.3 1.93 15 784 73.6 -0.5 -0.7 S 0.1 0.0 5 0.1 Azerbaijan
Belarus 9.2 10.0 -8 -7 -1 11 - 8.1 7.5 8.7 13.0 1.26 -0.13 - - 1.73 12 - - - - 31 0.5 0.3 6 0.1 Belarus
Belgium 11.7 10.2 15 3 12 19 5.5 12.7 10.8 14.3 15.0 1.53 -0.07 1.79 29.5 1.89 - 83.9 79.7 -04 -0.1 66 1.1 0.6 133 1.1 Belgium
Bosnia and Herzegovina 34 3.8 -9 -1 -7 1 - 2.1 2.6 1.8 15.5 - - - 279 - - 775 73.1 - - 0 0.0 0.0 2 0.0 Bosnia and Herzegovina
Bulgaria 6.4 8.2 -21 -13 -9 3 5.1 49 49 4.8 14.5 1.65 0.07 1.65 26.6 1.68 - 779 70.6 -0.9 -1.0 161 2.7 2.5 40 0.6 Bulgaria
Croatia 3.9 4.5 -14 -7 -8 13 5.5 3.1 3.1 3.0 15.6 1.53 0.06 1.69 29.2 1.71 18 80.8 74.6 -0.8 -0.9 23 04 0.6 4 0.1 Croatia
Cyprus 0.9 0.7 33 12 22 23 4.0 1.5 11 1.8 17.8 1.37 0.04 - 29.8 1.66 - 834 79.7 -1.0 -0.6 16 0.3 1.8 52 5.7 Cyprus
Czechia 10.8 10.3 5 -1 6 7 4.3 9.8 8.9 10.3 159 1.64 -0.07 1.79 28.8 1.69 16 819 76.1 -0.3 -0.3 349 5.9 3.2 6 0.1 Czechia
Denmark 5.9 5.3 11 3 8 14 5.1 6.4 5.7 7.0 12.5 1.55 -0.15 1.89 30.0 1.87 15 83.2 79.5 -0.3 0.0 35 0.6 0.6 48 0.8 Denmark
Estonia 14 14 -3 -4 2 17 5.9 1.1 1.1 1.1 14.8 141 -0.25 190 28.6 1.87 14 82.3 73.6 -0.7 -0.9 40 0.7 2.8 69 49 Estonia
Finland 5.6 5.2 8 1 6 8 5.9 5.5 5.0 6.0 15.8 1.32 -0.03 1.72 299 1.80 22 83.8 78.7 -1.0 -0.6 56 0.9 1.0 34 0.6 Finland
France 68.2 60.5 13 4 13 6.0 74.2 68.9 78.9 15.1 1.79 -0.07 2.03 29.1 2.06 - 85.1 79.3 -0.8 -0.6 69 1.2 0.1 643 0.9 France
Georgia 3.7 44 - - - 2 34 24 3.6 1.7 12.1 1.83 -0.19 - 26.3 2.02 - 78.1 69.4 -0.3 -04 25 04 0.7 3 0.1 Georgia
Germany 84.4 82.2 3 -5 7 20 7.2 78.7 66.7 88.9 17.0 1.46 -0.08 1.75 299 1.60 22 83.0 78.3 -0.7 -0.7 1039 177 1.2 1850 2.2 Germany
Greece 104 10.8 -3 -3 0 11 71 9.2 8.2 10.1 18.8 1.32 -0.02 - 31.0 - - 834 78.3 -0.8 -0.9 25 04 0.2 170 16 Greece
Hungary 9.6 10.2 -6 -9 3 7 4.5 79 7.3 8.5 139 1.56 0.01 1.58 28.7 151 - 79.3 72.6 -04 -0.5 52 0.9 0.5 6 0.1 Hungary
Iceland 04 0.3 39 19 20 21 34 0.4 04 0.5 144 1.59 -0.15 2.00 28.8 2.13 10 834 80.9 -1.3 -0.8 3 0.1 0.8 6 1.5 Iceland
Ireland 5.3 3.8 40 21 18 22 3.6 6.4 5.3 7.2 13.5 1.54 -0.17 194 31.5 198 14 84.2 80.9 -0.5 0.1 87 1.5 1.6 29 0.6 Ireland
Italy 59.0 56.9 4 -4 8 11 7.6 52.2 43.8 59.8 19.5 1.24 -0.03 1.38 31.7 1.43 25 84.8 80.7 -0.9 -0.7 165 2.8 0.3 249 04 Italy
Kosovo 1.8 2.0 -11 25 -36 - 19 - - - - 1.63 0.08 - - - - - - - - - - - - - Kosovo
Latvia 19 24 -21 -10 -11 13 6.0 1.3 14 1.2 14.4 1.47 -0.14 1.83 276 1.75 - 79.4 69.4 -0.7 -1.5 44 0.7 2.3 189 10.0 Latvia
Lithuania 29 3.5 -19 -8 -10 8 5.6 1.8 2.2 1.5 14.5 1.27 -0.34 1.78 28.2 1.84 11 80.1 714 -1.1 -0.2 70 1.2 24 5 0.2 Lithuania
Luxembourg 0.7 04 52 10 42 50 3.9 0.8 0.6 1.0 16.7 1.31 -0.03 1.55 31.2 1.69 - 85.2 80.8 0.0 0.6 4 0.1 0.6 10 14 Luxembourg
Malta 0.5 04 39 5 35 28 3.9 0.5 04 0.6 209 1.08 -0.06 - 29.8 - - 84.6 804 0.0 -0.8 2 0.0 0.4 12 2.3 Malta
Moldova 2.5 3.6 - - - 3 2.4 2.1 2.6 1.8 99 1.70 -0.08 1.81 24.4 - - 75.7 67.1 0.5 0.3 107 1.8 4.3 5 0.2 Moldova
Montenegro 0.6 0.6 2 6 -3 11 3.2 0.6 0.6 0.6 129 1.76 - 1.83 - 1.93 - 770 70.8 - - 41 0.7 6.8 1 0.2 Montenegro
Netherlands 17.8 159 12 5 7 16 49 17.8 16.1 19.3 14.7 1.49 -0.08 1.83 30.3 1.81 16 83.1 80.2 -0.6 -04 90 1.5 0.5 173 1.0 Netherlands
North Macedonia 1.8 2.0 -9 4 -13 6 3.1 19 19 2.0 12.7 1.59 0.25 1.60 27.1 1.71 - 75.5 711 - - 8 0.1 0.4 1 0.0 North Macedonia
Norway 5.5 4.5 23 8 14 18 4.5 6.4 5.4 74 149 141 -0.12 1.80 30.1 192 12 84.2 80.9 -0.5 -04 47 0.8 0.9 49 0.9 Norway
Poland 36.8 38.3 -4 -1 -3 3 4.3 32.0 31.0 319 17.3 1.29 -0.15 1.55 28.2 1.45 - 81.1 734 -0.8 -0.7 976 16.6 2.7 20 0.1 Poland
Portugal 10.5 10.2 2 -3 5 16 6.9 9.2 8.2 10.0 17.7 1.43 0.00 1.64 30.4 1.57 - 84.5 789 -0.3 0.2 49 0.8 0.5 12 0.1 Portugal
Romania 19.1 22.5 -15 -6 -9 3 4.4 13.6 15.1 124 14.6 1.71 -0.06 1.89 27.0 - - 79.2 71.3 -0.3 -0.6 133 2.3 0.7 8 0.0 Romania
Russia 1440 1469 - - - 8 3.9 134.2 116.7 148.6 11.7 1.42 -0.08 1.54 26.1 1.74 12 778 67.6 -04 -0.6 1247 21.3 0.9 97 0.1 Russia
Serbia 6.6 7.5 -12 -11 -1 9 44 6.3 5.6 6.8 134 1.59 0.07 1.55 28.3 1.69 - 779 72.7 -0.7 -0.7 6 0.1 0.1 31 0.5 Serbia
Slovakia 5.4 5.4 1 1 0 4 34 4.8 4.7 49 15.5 1.57 0.00 1.62 273 1.55 - 80.5 73.6 -0.7 -0.7 103 1.8 19 5 0.1 Slovakia
Slovenia 2.1 20 7 0 6 15 5.7 19 1.7 2.1 17.0 1.55 -0.06 1.68 29.0 1.59 19 84.1 78.6 -04 -0.1 10 0.2 0.5 2 0.1 Slovenia
Spain 48.1 40.5 19 1 17 17 6.0 49.0 38.1 59.1 19.5 1.16 -0.07 143 31.6 1.38 24 85.9 80.5 -0.8 -0.6 178 3.0 0.4 363 0.8 Spain
Sweden 10.5 8.9 19 4 14 20 5.5 12.6 10.6 14.4 14.4 1.53 -0.18 191 30.0 1.89 15 84.8 81.4 0.0 -0.1 39 0.7 0.4 272 2.6 Sweden
Switzerland 8.8 7.2 23 5 18 30 5.5 10.2 79 12.1 16.5 1.39 -0.09 1.62 31.2 1.64 18 85.5 81.8 -0.3 -0.3 64 1.1 0.7 141 1.6 Switzerland
Turkiye 85.3 66.9 27 29 -1 4 1.8 94.3 954 93.1 9.8 1.63 -0.25 198 26.8 - - 80.3 74.8 -1.5 -1.6 3 0.0 0.0 3627 4.3 Turkiye
Ukraine 41.0 49.1 - - - 11 4.7 316 304 36.0 134 1.16 - 1.40 - 1.55 - 74.4 65.2 - - - - - 386 0.9 Ukraine
United Kingdom 67.6 58.8 15 6 9 14 5.0 75.9 65.5 85.2 139 1.53 - 1.71 294 195 15 82.6 78.6 - - 213 3.6 0.3 334 0.5 United Kingdom
European Union 448.8 4284 6 0 6 13 6.0 428.1 3784 470.8 16.8 146 -0.07 1.70 29.8 1.65 22 834 78.1 -0.7 -0.6 3980 67.9 0.9 4620 1.0 European Union
United States 333.3 2822 18 11 7 14 39 3970 341.7 448.4 12.8 1.67 -0.04 2.00 277 2.15 13 80.2 74.8 -1.2 -1.5 3 0.1 0.0 2581 0.8 United States
Japan 1220 1256 -3 -3 1 2 10.1 93.0 88.2 97.7 23.8 1.26 -0.10 1.51 30.5 1.50 27 87.1 81.0 -0.3 -04 2 0.0 0.0 26 0.0 Japan

Country rankings of selected indicators (top five and bottom five countries)

Natural Tempo- and parity- Proportion of Projected proportion of Life expectancy Life expectancy
population change (%) Net migration (%) adjusted TFR Completed cohort fertility population aged 80+ (%) population aged 80+ (%) at birth (years), Women at birth (years), Men
2000 to 2023 2000 to 2023 2020 cohort 1982 1.1.2023 2070 2022 2022
Turkiye 29 Luxembourg &2 France 2.03 Iceland 213 Italy 7.6 Malta 20.9 Spain 85.9 Switzerland 81.8
Kosovo 25 Malta 35 Iceland 2.00 France 2.06 Germany 7.2 Spain 19.5 Switzerland 85.5 Sweden 81.4
Ireland 21 Cyprus = 22 Turkiye 1.98 Ireland 1.98 Greece 7. ltaly 19.5 Luxembourg 85.2 Norway 80.9
lceland 19 lceland 20 Ireland 1.94 United Kingdom 1.95 Portugal 6.9 Greece 18.8 France 85.1 Ireland 80.9
Albania | 12 Ireland 18 Sweden 191 Montenegro 193 Spain 6.0 Cyprus 7.8 Sweden 84.8 lceland 80.9
European Union 0 European Union H European Union 170 European Union 165 European Union “ European Union 16.8 European Union 83.4 European Union 781
-8 Lithuania -10 Lithuania Luxembourg 1.55 Slovakia 1.55 Montenegro 3.2 N. Macedonia 127 Bosnia and H. 77.5 Bulgaria 70.6
9 Hungary 11 Latvia Russia 1.54 Hungary 1.51 N. Macedonia 3 Denmark 125 Montenegro 77.0 Latvia 69.4
10 Latvia -13  N. Macedonia Spain 143 Poland 1.45 Moldova 24 Russia 17 Moldova 75.7 Russia 67.6
-1l Serbia -22 Albania Ukraine 1.40 ltaly 143 Kosovo 1.9 Moldova 9.9 N. Macedonia 75.5 Moldova 67.1
-13  Bulgaria -36 Kosovo ltaly 1.38 Spain 1.38 Turkiye 18 Turkiye 9.8 Ukraine 74.4 Ukraine 65.2
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Definition of regions in the regional overview takes into account geographical,
historical, and geopolitical divisions, as well as similarity in demographic trends.
Countries are grouped into regions as follows:

EUROPEAN DEMOGRAPHIC Tempo effect and adjusted indicators of total fertility
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Suggested citation: Vienna Institute of Demography (VID) 2024. European Demographic
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Nordic countries (Denmark, Finland, Iceland, Norway, Sweden)

Kingdom)

Germany, Austria, Switzerland

Poland, Slovakia, Slovenia)

South-Eastern Europe (Albania, Bosnia and Herzegovina, Bulgaria, Kosovo,

Western Europe (Belgium, France, Ireland, Luxembourg, Netherlands, United

Southern Europe (Cyprus, Greece, ltaly, Malta, Portugal, Spain)
Central-Eastern Europe (Croatia, Czechia, Estonia, Hungary, Latvia, Lithuania,

North Macedonia, Montenegro, Romania, Serbia)

Eastern Europe (Belarus, Moldova, Russia, Ukraine)

Caucasus (Armenia, Azerbaijan, Georgia)

In Europe, the mean age at first birth has
been rising since the 1970s, in many coun-
tries surpassing 30 years during the last
decade. This trend distorts the most com-
mon measure of period fertility, the total
fertility rate (TFR). As births shift to later
ages, they are both postponed into the
future and spread over a longer period of
time. This "stretching” of reproduction
depresses period TFR, even if the number
of children that women have over their re-

the TFRp* remained at a stable level of
around 1.5 during that period. Similarly, in
Portugal, the TFR recovered from a very low
level of 1.2 reached in 2013 to 1.5 one decade
later, while the TFRp* remained broadly sta-
ble at around 1.6 during that period.

At the same time, the TFR fell sharply in
many other European countries after 2010.
Some of the largest TFR declines took place
in the Nordic countries. In Norway, the
decrease in the TFR was driven by a com-

bination of declining fertility levels and ac-
celerating first birth postponement (fuelling
the tempo effect). Both the TFR and the
TFRp" dropped substantially, but the fall in
the TFR was steeper, from almost 2.0 in
2010 to 1.4 in 2022. The TFRp" remained
consistently higher, declining from 2.1. to
1.7 over the same period. By contrast, the
Netherlands enjoyed a remarkably stable
TFRp® of around 1.8 over the last three dec-
ades, despite substantial ups and downs in

the TFR in that period, including a decline
after 2010.
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. . . . . ) productive lives (completed cohort fertil-
Turkiye is not included in any region. Indicators for regions are computed as popula-

tion weighted averages. European Union refers to the current territory of the 27
member states.

ity) does not change. A possible correction
of this “tempo effect” is offered by the
tempo- and parity-adjusted total fertility
rate (TFRp*), an indicator based on age-

° ° ° ° Fertility t d ,1980—2023
Regional overview: key indicators ertility trends

Tempo- and parity-adjusted TFRp*
and parity-specific fertility rates, as well

as changes in the mean ages at birth (Bon-
gaarts and Sobotka 2012). It provides a

more accurate measure of the period mean

Region Popula- Proportion Projected Projected Projected Total Tempo- Com-

tion of foreign- popula-  popula- popula- fertil- and pleted pectancy pectancy Ukrainian of Ukrain-

(mil- born tion SSP2 tion SSP2 tion SSP2 ityrate parity- cohort atbirth atbirth refugees ian refugees

lions) population (millions) - Zero -Double (TFR) adjusted fertility (years), (years), (thou- (% of total
(%) migration migration TFR Women Men sands) population)

h
11.2023 2070 2070 2070 2022 2020 °1°9;;t 2022 2022 2023 2023

Nordic countries 28 16 31 27 35 1.47 1.85 1.88 84.1 804 180 0.6
Western Europe 171 15 188 167 206 1.63 1.86 198 83.8 79.2 529 0.3
Germany, Austria, Switzerland 102 21 98 82 112 1.45 1.73 1.61 83.3 78.7 1202 1.2
Southern Europe 129 14 122 100 141 1.23 1.42 1.42 85.1 80.3 435 0.3
Central-Eastern Europe 75 5 64 61 65 142 1.63 1.55 81.0 737 1667 2.2
South-Eastern Europe 43 4 31 33 30 1.64 1.76 - 786 720 352 0.8
Eastern Europe 9 1.36 1.51 1.70 770 67.1 - -

Caucasus 17 3 16 17 15 172 192 194 783 723 30 0.2 the TFR. The much-discussed policy-driven
European Union 1.46 1.70 1.65 834 78.1 0.9

Life ex- Lifeex- Numberof Proportion

number of children per woman, and often

differs substantially from the TFR.

The figures illustrate the trends in the TFR
and TFRp* in four European countries. In

1.1.2023

Mean age at first birth

Hungary Portugal

Hungary, which experienced a sharp fall in
the TFR coupled with intensive first birth
postponement after 1990, a wide gap be-
tween the conventional TFR and the tempo-

adjusted TFRp* appeared around 2000.

However, this gap gradually closed over the

Fertility rate

Mean age at birth

next two decades, as fertility levels declined
in the 2000s and fertility postponement
slowed down in 2010s, resulting in a rise in

Netherlands

increase in Hungarian fertility in the 2010s
looks rather modest when considering that 1990 2000 2010 2000 2010

Unstable fertility during the COVID-19 pandemic Changes in life expectancy during the COVID-19 pandemic

Period fertility rates often display sharp fluc-
tuations, especially in times characterised by
economic and political upheavals and policy
changes. We illustrate the imprint left by
the COVID-19 pandemic on period fertil-
ity dynamics using monthly estimates of the
period total fertility rate (TFR) published in
the Short-Term Fertility Fluctuations (STFF)
data series within the Human Fertility Da-
tabase. The figure shows TFR trends from
January 2019 to December 2023 in five Eu-
ropean countries with different fertility lev-
els: Czechia, Germany, France, Portugal, and
Sweden. The monthly data format allows us to
explore short-term fertility movements that
would not be visible in the annual time series.

The graphs reveal several patterns. First, they
confirm that the period of the COVID-19
pandemic, which affected birth trends start-
ing in around December 2020 (conceptions

starting in March 2020), was indeed char-
acterised by instability, and, at times, sharp
fluctuations in fertility. These fluctuations
are visible especially in the early phase of the
pandemic in Czechia, France, and Germany.

Second, the ups and downs in fertility fol-
lowed a similar pattern in most countries. In
response to the outbreak, fertility dropped in
December 2020 and January 2021 in many
countries (see France and Portugal). After
the first pandemic wave petered out, fertility
often swiftly recovered (see Czechia, France,
and Germany) and the TFR frequently re-
mained slightly above its pre-pandemic level
throughout most of 2021. In early 2022, the
fertility rates in most countries dipped un-
expectedly and often continued falling into
2023 (Portugal was the major exception in
Europe, with a gradual fertility recovery in

2022-2023). The downward turn in early

Total fertility rate by month, 2019-2023
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Ukrainian refugees in Europe

Since the start of the Russian war against
Ukraine in 2022, millions of Ukrainians have
been displaced internally or internationally.
UNHCR data from June 2023 show that
5.1 million had fled within Ukraine (internally
displaced people) and 5.9 million had fled to
other countries, mainly in Europe. A particu-
larly large share of Ukrainian refugees fled to
neighbouring Poland, which in mid-2023 still
hosted one million Ukrainian refugees. This is
the second highest number after Germany
(1.04 million) - when not taking Russia (1.3
million) into account. This figure represented
17% of all externally displaced Ukrainians and
2.7% of the total population of Poland.

In mid-2023, the other countries hosting
the highest numbers of Ukrainian refugees
were Czechia (349 thousand), the UK (213
thousand), Spain (178 thousand), ltaly (165
thousand), and Bulgaria (161 thousand).
But these absolute numbers do not fully
reflect the challenges the host countries
face, as the share of refugees per capita dif-
fers vastly between countries. While several
smaller countries host a seemingly small
number of Ukrainian refugees, they often
make up a sizeable proportion of the total
population. In relative terms, the countries
with the highest numbers of Ukrainian refu-
gees include Montenegro (6.8% of the total
population), Moldova (4.3%), and Czechia
(3.2%), as well as the Baltic states of Estonia
(2.8%), Lithuania (2.4%), and Latvia (2.3%).

Data on net in-migration of Ukrainians into
European countries in 2022 can be used to

reconstruct their age and sex structure. The
figure shows that the population of recent
migrants from Ukraine is heavily skewed
towards adult women (aged 20 and older)
and younger age groups of both girls and
boys. This reflects the fact that the majority
of Ukrainian refugees are women — moth-
ers and grandmothers - with children. Men
make up only a quarter of the adult refugees
hosted in Europe.

The recent migration wave from Ukraine to

Europe is the biggest since around 2015,

2022 resulted from the conceptions that oc-
curred when pandemic-related restrictions
were being lifted and the vaccination drive
was underway. Later, rising inflation and the
war in Ukraine fuelled uncertainty about the
future, and contributed to falling fertility, es-
pecially in 2023.

Third, at the end of 2023, the sustained fer-
tility declines in many countries often drove
fertility to levels far below those recorded
before the pandemic. In some countries, in-
cluding France and Sweden, the TFR reached
all-time lows. The TFRs observed most re-
cently in Germany (just above 1.3), Sweden
(around 1.4), and France (1.6) are 0.2-0.3
lower than the rates before the pandemic in
2019-2020. In Czechia, fertility dropped
even more sharply, from a long-time high of
around 1.9 in March 2021 to below 1.5 in late
2023.

Germany ) France ) Portugal

AN
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COVID COVID COVID
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when large numbers of refugees from West
Asia and Africa, especially from Syria and
Afghanistan, came to Europe. As many
conflicts have not been resolved and new
crises have arisen since then, in mid-2023,
there were 9.3 million non-Ukrainian refu-
gees in Europe, registered mostly in Turkiye
(3.6 million), Germany (1.8 million), and
France (643 thousand).

For various, mainly economic and political
reasons, but also due to the proximity to
Ukraine of countries that were not typical

Ukrainian refugees in Europe by age and sex
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As inflation subsides and economies sta-
bilise, fertility rates may plateau or even
slightly recover from 2024 onwards. There
are some hints of a levelling off of the TFR in
the analysed countries during the last three

months of 2023.
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refugee migration destinations in the past,
there are only five European countries in
which both Ukrainian refugees and non-
Ukrainian refugees make up more than 1%
of the total population. These countries are
Latvia (12.3% of the population are refu-
gees), Estonia (7.8%), Cyprus (7.6%), Aus-
tria (3.5%), and Germany (3.4%). Other
countries also have large shares of refu-
gees, like Montenegro (6.9%), Moldova
(4.5%), and Turkiye (4.3%), but the refu-
gees mainly come from either Ukraine or
other countries.

Population and human capital projections up to 2100

In 2023, the global population and educa-
tion projections by the Wittgenstein Centre
underwent a major update, building on the
groundwork laid in 2013, as detailed in the
“World Population and Human Capital in the
Twenty-First Century”, and an update pub-
lished in 2018 in collaboration with the Euro-
pean Commission Joint Research Centre.

This latest projection round follows the narra-
tives of the five Shared Socioeconomic Path-
ways (SSPs), using 2020 as the reference
year, and adjusting short-term assumptions
until 2030. The modelling approaches for
fertility, mortality, and education have been
modified, introducing updates to
education-specific fertility rates
and country- and education-
specific mortality rates. Explicit
education-specific migration dif-
ferentials are also introduced. All

slowly declining from 445 million in 2020
to 402 million by the end of the century.
Migration emerges as a pivotal factor. Un-
der SSP2 with medium fertility and mortality
but double net migration across 27 countries,
the EU population is projected to increase to
464 million in 2100. Conversely, setting net
migration to zero leads to the EU popula-
tion declining to 331 million by the century’s
end. The high and low fertility and mortality
scenarios envisaged in SSP1 and SSP3 have
minimal impact up to 2080, but follow di-
verging paths in the last 20 years of the pro-
Jection exercise.

EU

For individual European countries, particularly
for Germany and Spain, the overall picture
broadly aligns with the EU population dynam-
ics. For Romania, which has experienced sub-
stantial outmigration in recent decades, popu-
lation decline is anticipated in all scenarios. In
the SSP2 medium scenario, Romania’s popu-
lation is projected to be 42% lower in 2100,
but 48% lower with double migration and 36%
lower with zero migration. For Sweden and to
a lesser extent the United Kingdom, almost all
scenarios show an increase in the population
(by +29% and +16%, respectively, under the

SSP2 scenario), mostly due to the assumption

Total population in the EU and selected countries, 2000-2100, different scenarios

Germany Romania

25 30

of relatively high fertil-

ity in both countries.

For most countries, in-

cluding countries with a

long history of low fer-

tility such as Germany

and Spain, double net

migration would lead to continuing population
growth until the last decades of this century.

For more information, see KC et al. 2024.
The updated data and graphics are available
in the Wittgenstein Centre Data Explorer at
https://dataexplorer.wittgensteincentre.org/
wcde-v3/ (beta version) and in Zenodo (v.13)
https://zenodo.org/records/
10618931
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In the four years preceding the COVID-19
pandemic, most European countries faced
either gradually increasing or stalling life ex-
pectancy, prompting discussions about a pos-
sible long-term halt or even reversal of lon-
gevity improvements. In addition, there was
significant regional inequality, with Southern,
Northern, and Western Europe, including
Spain, Italy, and Sweden, having higher life ex-
pectancy than Eastern and Central European
countries, such as Bulgaria, Romania, Poland,
Hungary, and Czechia. The pre-pandemic gap
in life expectancy at birth between Spain and
Bulgaria was 9.5 years for men (81.1 vs. 71.6)
and 7.9 years for women (86.7 vs. 78.8).

The COVID-19 pandemic disrupted this
pattern, with three distinct phases of life ex-
pectancy change illustrated in the figure. In
2020, COVID-19 hit all countries hard, but
particularly those with higher pre-pandemic
life expectancy, specifically Spain, ltaly,
and Belgium. These countries experienced
larger life expectancy declines from pre-
pandemic levels than other countries (the
first phase). Throughout 2021, mortality in
these countries stabilised or declined, and
life expectancy increased slightly compared
to 2020 (the second phase). However, in
Eastern and Central Europe, COVID-

19-related mortality continued to increase,

Trends in life expectancy by sex, 2015-2022
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further deepening the fall in life expectancy.
In Bulgaria in 2021, life expectancy dropped
to 75.1 years for women and to 68.0 years
for men.

It was during this second phase in 2021 that
the differentiated life expectancy trends
across Europe led to a widening of regional
mortality disparities across the continent.
Between 2019 and 2021, the gap in life
expectancy at birth between Spanish and
Bulgarian men grew by more than 30%,
reaching 12.4 years. For women, this gap
increased by more than 40% (but from a
lower absolute level), with an absolute dif-
ference of 11.1 years. These figures are con-
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servative estimates of regional inequality,
given that Russia, Ukraine, and several other
countries in Eastern and South-Eastern
Europe had even lower life expectancy than
Bulgaria (see the data table on the front
side).

In 2022 (the recovery phase), life expec-
tancy rose in most Eastern and Central
European countries, and stabilised in areas
with higher pre-pandemic life expectancy.
Regional inequalities in Europe broadly re-
turned to their pre-pandemic levels, albeit
in a different context: all countries had
lower life expectancy in 2022 than in 2019,
with no clear evidence yet of life expectancy
returning to pre-pandemic levels.

Life expectancy may not have fully recov-
ered not only due to the ongoing effects
of COVID-19 infections, but also due to
the long-term indirect impacts of the pan-
demic, such as delays in health screenings
and elective surgical procedures, deterio-
rated health, and demographic changes.

Outside of Europe, the trend in the United
States was similar to that in some Eastern
European countries, with life expectancy
falling sharply in the first two phases of
life expectancy change. Between 2019 and
2021, life expectancy dropped by about
three years among males and by two and a
half years among females. Despite recover-
ing somewhat in 2022, it remained well be-
low pre-pandemic levels.

Ukraine’s population decline after the war: Several scenarios

The Russian invasion of Ukraine in Febru-
ary 2022 forced millions of Ukrainians
to leave their homes. This exodus was the
most abrupt and extensive population dis-
placement that has taken place in Europe
since World War Il (see Box on Refugees
in Europe). Among Ukrainian migrants, the
majority fled to the European Union coun-
tries where they benefited from the Tem-
porary Protection Directive (TPD). The
TPD, which was activated by the European
Commission one week after the start of the
war, gave the displaced Ukrainians immedi-
ate access to the labour market, education,
healthcare, and accommodation.

The current wave of forced migration has
dramatically accelerated the long-standing
population decline attributable to low birth
rates, coupled with relatively high mortal-
ity and emigration rates, which Ukraine has
been grappling with since gaining independ-
ence in 1991,

A report published in collaboration with
the European Commission Joint Research
Centre (JRC) illustrates how the forced
displacement and long-term migration pat-
terns of Ukrainians are likely to impact the
country’s population size up to 2052. The
researchers developed four hypothetical sce-
narios with different assumptions about the
extent of the refugee movement caused by
the war, return migration in the context of
future recovery and reconstruction, and a set
of longer-term migration trends. The narra-
tives of the scenarios try to capture a wide,

High-migration

Current expectations of future migra-
tion will most likely prove incorrect over
the longer term due to the unpredictabil-
ity of the underlying drivers of migration,
including wars, natural catastrophes, and
economic and geopolitical shifts. To ad-
dress the randomness of future migration
estimates in population projections, Bijak
(2023) proposed a novel framework based
on the modelling of rare migration events,
anchored in the statistical theory of ex-
treme values. Our approach focuses on the
volatility of international migration caused
by unpredictable crises and the resulting
disturbances to the migration
systems and shifts in migra-
tion trends.

As an illustration, we simu-
late alternative scenarios of

yet plausible range of possible futures, from
a pessimistic scenario of a longer war and a
slow economic recovery following the war to
an optimistic scenario of a shorter war and a
swift post-war recovery bringing long-term
social and political stability and economic
growth. These scenarios should be inter-
preted as tools for discussing future alterna-
tives to improve policy preparedness, rather
than as accurate forecasts of the future.

The figure depicts the projected size of
the Ukraine population depending on the

international displacement, return migra-
tion, and longer-term migration trends
from 2022 to 2052. These four scenarios
are compared with the UN median variant
(orange solid line) and with a hypothetical
“no war” projection with both displacement
and migration set to zero (dotted line). In
all four scenarios, the population of Ukraine
is projected to further decline. In the most
pessimistic scenario, which foresees a long
war and a low number of Ukrainian nation-
als returning after the war, the population is

projected to decline by 31% by 2052, from

Population of Ukraine until 2052 (different scenarios)
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tended period: after the initial high-migra-
tion event, immigration from a given region
only gradually returns to the volumes en-
visaged in the baseline scenario a decade
later. Migrant networks and past migration
corridors are used in the simulation to ap-
proximate the choice of destination coun-
try. Therefore, events in the origin regions
previously linked to a particular destination
country affect the size and the composition
of that country’s population.

The figure shows the impacts of PHME
scenarios on three European countries up

to 2060 and their divergent demographic

Spain - total population

UK - total population

2030 2035 2040 2045 2050

futures. In Spain, only migration events
from Latin America would leave a sizeable
imprint on the projected population and to-
tal labour force. However, in line with pre-
vious research, much higher immigration
levels than those in our scenarios would be
needed to slow the long-term labour force
decline in Spain, without further improve-
ments in migrant labour force integration.
In contrast, the total population and the
total labour force are projected to increase
in the United Kingdom, where migration
events from South & South-East Asia would
be most impactful. In Germany, only events

v

Germany - total population

43.3 million in early 2022 to 29.9 million in
2052. Even in the most optimistic scenario
in which Ukraine recovers quickly and ex-
periences more inward than outward migra-
tion, the population is projected to decline
by 21% (to 34.3 million in 2052). The study
indicates that the war and the resulting dis-
placement will exacerbate population de-
cline and ageing in Ukraine, and will lead to
drastic changes in the population structure,
particularly among the younger age groups.
Between 2022 and 2052, the population
under age 20 is projected to decline by 35%
in the most optimistic scenario, and by 43%
in the most pessimistic “long war, low re-
turn” scenario.
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events to Europe: Limited |ong-term impacts

from Other Europe (Eastern Europe and
Turkey) and West Asia (Middle East) would
increase the projected population and la-
bour force. Both impactful scenarios would
result in more sustained population growth
and smaller reductions in the projected total
labour force than in the baseline scenario.
Results for more countries and scenarios are
available at bit.ly/quantmig-scenarios

Projected relative change in total population and total labour force, selected scenarios
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