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Abstract. The paper analyses European countries and NUTS-3 units to determine which of them
experienced depopulation in the 2010s, as well as the causes of this process. The progression of
demographic ageing, particularly in countries and NTS3 units with annual population declines, is
also examined. European countries and NTS3 units in selected years and periods between 2011 and
2020 are studied based on Eurostat vital statistics, data on migratory movements and population age
structures using descriptive statistics, time-series methods, Webb’s method, and cluster analysis.
The data and research results are illustrated with tables, graphs, and choropleth maps.

In the 2010s, depopulation processes mainly occurred in Eastern and Southern Europe. The
study found that between 2011 and 2020, eight countries (Bulgaria, Croatia, Greece, Hungary, Lat-
via, Romania, Serbia, and Ukraine) suffered population decreases annually, three countries (Alba-
nia, Lithuania, and Portugal) had only one or two years without a population loss, and four countries
(Bulgaria, Croatia, Latvia, and Romania) were demographically the most disadvantaged as their
populations decreased due to natural causes and migration in almost all years in the 2010s.

Most of the annually depopulating countries were relatively similar in terms of the population
age structure. NTS3 units with annual population declines and a similar population age structures
were found within the same country or in neighbouring areas in adjacent countries.
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1. INTRODUCTION

Europe has the oldest population of all continents and is the only one projected to
decline in the coming decades. It is estimated that it will decrease by 0.8% from
2020 to 2030, 2.7% from 2020 to 2040, and 5% from 2020 to 2050 (UN data). At
the same time, the proportion of people aged 65 or older is expected to rise from
19% in 2020 to 23% in 2030, 26% in 2040, and 28% in 2050 (in 2000 and 2010
the age group accounted for 15% and 16%, respectively). While in 2020, there
were 120 elderly people per 100 children aged 0—14 years (105 in 2010), in 2030,
2040, and 2050 there will be 150, 180, and 190, respectively.

The term ‘depopulation’ has more than one interpretation. Some authors un-
derstand it as a decrease in population size in a period, others view it as a persis-
tent and long-term decline in population, while others still ascertain the existence
of depopulation based on the amount of population loss over a period (see, for
example, Johnson and Lichten, 2019; Merino and Prats, 2020; Reynaud and
Miccoli, 2018; Truskolaski and Bugowski, 2022).

Depopulation may result from a natural decrease (more deaths in the popula-
tion than births), migration (more people leaving than arriving), or both these fac-
tors simultaneously (Majdzinska, 2021; see also Goldstein, 2009; Kiniorska et al.,
2023; Merino and Prats, 2020; Reynaud and Miccoli, 2018; Willekens, 2015).
Population change is also related to its current structure and a phenomenon known
as “an age wave” (Bloom and Canning 2008, p. 21), understood as alternating
baby booms and baby busts (cf. Fratczak, 2002).

The main causes of depopulation in most European countries are falling fertil-
ity rates (much below the generation replacement level of 2.1 children per woman)',
with relatively unchanging or declining mortality rates extending life expectancy
in the long term?, and migrations. In areas with little to offer to residents, depop-
ulation is usually caused by both these factors. In residentially attractive areas,
a natural decrease (if there is one) is counterbalanced by in-migration.

! In the early 2010s, the countries with the highest TFRs (1.9-2.0 children per woman) were France,
Iceland, Ireland, Norway, Sweden, United Kingdom, Finland, and Belgium; at the end of that decade,
the highest TFR (1.7-1.8) occurred in Bulgaria, Czechia, France, Iceland, Ireland, Montenegro,
Romania, Sweden, and Denmark. In all (or most) years of the 2010s, the lowest TFRs (below 1.4)
were noted in Cyprus, Greece, Italy, Malta, Poland, Portugal, Spain, and Ukraine (Eurostat data).

2 European countries have different mortality rates. The lowest mortality occurs in the south and
north of Europe (particularly in Switzerland, Spain, Italy, Iceland, Sweden, Norway, France,
and Liechtenstein) where at the end of the 2010s (excluding 2020) the average life expectancy
of a new-born (male or female) was 83-84 years; the highest mortality characterises the post-
communist countries (particularly Ukraine, Bulgaria, Romania, Latvia, Lithuania, and Serbia), with
an average life expectancy of 73-76 years (Eurostat data). In 2020 and 2021, mortality rates in most
European countries were higher than in 2019 due to the COVID-19 pandemic (hence life expectancy
was lower than before).
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Changes in the family formation patterns and related low total fertility rates
(TFR) that have been observed in Europe in the last several decades are mainly
explained in terms of the Second Demographic Transition® theory (Lesthaeghe,
2010, 2020; van de Kaa, 1987, 1997, 2003). In post-communist countries, the
changes frequently had a rapid course and occurred later than in the rest of Eu-
rope. In most cases, economic and political restructuring that the countries un-
dertook after the collapse of the USSR coincided with the end of the first demo-
graphic transition* and the emergence of the second demographic transition (see,
for instance, Lesthaeghe, 2010, 2020; Nikitovi¢ et al., 2019; Philipov, 2003;
Philipov and Kohler, 2001; van de Kaa, 1997). As European countries are at dif-
ferent points of the second demographic transition, they naturally differ in the
family formation patterns (see, for instance, Lesthaeghe, 2020; Majdzinska, 2021,
2022; Olah, 2015).

Depopulation (especially persistent depopulation driven by natural and migra-
tory changes) creates many negative demographic, social and economic problems,
including changes in the age and sex structure of the population, accelerated pop-
ulation ageing, a decrease in the working-age population, etc., (see, e.g., Jarzebski
et al., 2021; Kiniorska et al., 2023; Reynaud and Miccoli, 2018; Truskolaski and
Bugowski, 2022), but it also has some advantages for the natural environment per-
spective for the (see, e.g., ESPON, 2017; Gotmark, 2018; Jarzebski et al., 2021).

European regions represent a variety of demographic structures, demographic
processes, and stages of socio-economic development (Eurostat, 2020, p. 22). De-
population processes are particularly noticeable in Eastern and Southern Europe.
In many European regions they have been present for decades, but their pace
clearly accelerated in most of Europe in the 2010s. In most post-communist coun-
tries, negative population growth and faster population ageing have been observed
since they embarked on the political and economic transition. In eleven post-com-
munist European Union (EU) Member States depopulation gained momentum
with their accession to the EU (see Fihel and Okolski, 2019, p. 2).

3 The changes include older average age at marriage, older age of mothers at first birth, fewer
marriages, an increasing number of informal relationships, more people choosing not to have
children, an increasing percentage of extramarital births, and a falling percentage of multi-child
families. The changes are mainly driven by the evolving societal background, including a “rise of
«higher order» needs: individual autonomy, self-actualisation, expressive work and socialisation
values” [...], “rising symmetry in gender roles, female economic autonomy” (Lesthaeghe, 2010,
pp. 5-6; see also van de Kaa, 1997; van de Kaa, 2003). “The growing proportion of women giving
birth later in life [...] may be linked, among other factors, to: higher female participation rates
in further education and/or more women choosing to establish a career before starting a family;
lower levels of job security (for example, in precarious employment), the increasing cost of raising
children and of housing” (European Commission, 2023, p. 28).

4 The Demographic Transition Theory describes changes in societies that “experience modernization
progress from a premodern regime of high fertility and high mortality to a post-modern one, in
which both are low” (Kirk, 1996, p. 361).
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Rural demographic growth in European countries is generally lower than ur-
ban, and populations show a tendency to concentrate in or around larger cities
(ESPON, 2018, p. 3). Regional attractiveness and the quality of life in European
territories tend to be rated by the public based on the availability of transport,
digital connectivity, and social and economic services (ESPON, 2018, p. 6; see
also ESPON, 2017).

As regards regional differences in population processes in the EU in the 2010s,
the rural and intermediate regions in Southern and Eastern Europe, particularly
those located far from large cities, recorded population losses more frequently. In
contrast, the net migration rates in the north-western regions of Europe were rela-
tively high and positive, compensating for the natural decrease in the intermediate
and rural areas (Brons, 2024).

Recent years have seen an increased interest in research on population
changes in European countries and regions, resulting in numerous publications.
Their authors mostly focused on depopulation processes and explaining their
causes in different parts of Europe, as well as on the consequences of depopu-
lation and ways of preventing or mitigating them. Depopulation problems are
studied in terms of the entire continent of Europe, EU regions (see, e.g., Brons,
2024; ESPON, 2017, 2018, 2020; Eurostat 2020, 2023; Fihel and Okolski, 2019;
Potancokova et al., 2021), and individual countries (see, e.g., Czibere et al.,
2021; Cipin, 2017; Dahs ef al., 2021; Daugirdas and Pocitté-Sereikien¢, 2018;
Domachowska, 2021; Ilieva, 2017; Lutz and Gailey, 2020; Marinkovi¢ and Rad-
ivojevi¢, 2016; Pinilla and Saez, 2017; Potancokova et al., 2021; Rasevi¢ and
Galjak, 2022; Recafio, 2017; Reynaud and Miccoli, 2018; Shvindina, 2016;
Zarins and Paiders, 2020).

The paper presents a broad look at the depopulation problem in Europe but the
areas of the positive population change have also been included as a comparative
background. The analysis is conducted to identify countries and NUTS-3 units in
Europe affected by population loss in the 2010s and the causes of the phenome-
non (with this aim, a typology of population change is performed). It also exam-
ines the progression of population ageing. The investigation particularly focuses
on countries and NTS3 units that report an annual population loss. Additionally,
the countries showing population decline are briefly characterised due to the main
causes of that process.

The dynamics of changes in the size of Europe’s population requires ongoing
monitoring of their course. The data thus obtained are critical to designing social
and economic policy measures capable of preventing or mitigating the impacts of
population loss in depopulating regions.

The analysis is conducted using various research tools, including descriptive
statistics, Webb’s method, and cluster analysis. Eurostat vital statistics, data on
migratory movements, and population age structures in European countries and
NTS3 units in the selected years between 2011 and 2020 were examined.
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2. METHODS

Most analyses were performed using three measures: a crude rate of natural change
(NCR), a crude rate of net migration (NMR), and a crude rate of total population
change (TCR), which were calculated for the full periods using the following for-
mulas (1-3), (see Eurostat, 2014):

> NC,
NCR, = ==2"11000 (1)
t=11
> NM,
=11
> rC,
TCR, = =4="—"1000. 3)

=11

where: NC, — natural change (the difference between the number of births and
deaths), NM, — net migration (the difference between the number of emigrants
and immigrants), and 7C, — the sum of natural change and net migration, P, — the
average population in a year or period ¢.

Population change in a period was also evaluated using a fixed-base index
(FBI), which was calculated as a quotient between the sizes of the population at
the end and beginning of a period. The differences between the FBI and the value
of 1 were calculated and presented as a percentage of population change (PPC).

The causes of depopulation in the selected countries and NUTS-3 in the sample
period were determined using Webb’s method (Webb, 1963). The relationships be-
tween the NCR and the NMR produced eight types of factors in population change
(four involving increases and four involving declines) to be identified (see Fig. 1).

Types: A, B, C, D — areas with a positive

total population change
(a positive TCR = population
increase)

NMR <0 NMR >0 Types: E, F, G, H — areas with a negative
total population change
(a negative TCR = population
decrease)

NCR <0

Fig. 1. Webb’s typology of population change
Source: own work based on Webb (1963) and Jagielski (1978).
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In order to assess population ageing in European countries and NTS3 units,
the percentage of the population aged 65 and older and an old-age index (a ratio
between the size of the population aged 65 or older and the size of the population
aged 0—14 years) were calculated.

Using Ward’s method® (Ward, 1963) with the Euclidean distance matrix based
on 5-year age groups, countries and NUTS-3 units were divided into groups with
similar population age structures. All countries were divided based on the 2020
data; in the case of NTS3, 2015-2019 data were used, and only units with annual
population loss were grouped.

The Eurostat vital statistics and data on migratory movements in European
countries were considered for three time intervals: 2011-2015, 20162020, and
2011-2020. The NTS3 units were analysed using the 2015-2019 data. Population
age structures in countries and NUTS-3 units are presented according to the 2020
and 2019 data, respectively.® All calculations were performed in MS Excel and
STATISTICA 13. The data and research results are illustrated with tables, graphs,
and choropleth maps prepared in Quantum GIS software.

3. RESULTS

Most post-communist countries experienced population declines in all three ana-
lysed periods (see Table 1). The greatest decreases between 2011 and 2020 occurred
in Ukraine (8.7%), Lithuania, and Latvia (7.7% each), and from 2016 to 2020 in
Latvia, Croatia, Bulgaria, and Lithuania (2.6—3.0%). Among non-post-communist
countries, Greece and Portugal suffered population declines in all three periods,
Spain and Cyprus from 2011 to 2015, and Italy from 2016 to 2020. It is noteworthy
that in Bulgaria, Croatia, Greece, Hungary, Latvia, Romania, Serbia, and Ukraine,

5 “Ward’s method is agglomerative; thus, it partitions elements into a dedicated number of clusters
in several steps. First, each element is independent, and then step by step, more elements are ordered
to a cluster. At each step, the method includes those elements which are the ‘closest’ (according to
a metric) to the existing clusters. The number of steps may reach from 1 to n (number of analysed
elements). In [the] case of 1, only one single cluster contains all elements, while in the case of n,
all elements form [their] own cluster. Once a cluster is created as a result of a step, the elements
of the new cluster cannot be separated again. The algorithm tries to find the optimal number of
clustering steps” (Eszergar-Kiss and Caesar, 2017, p. 26).

¢ The analyses were conducted in 2010s because in many regions population processes dynamically
changed during that decade, especially in its second part. The author decided to finish the regional
analysis (at the NUTS-3 level) with 2019 because of the Covid-19 pandemic outbreak at the end
of that year. The pandemic disturbed the demographic processes that had been observed so far,
and some demographic data for 2020 were particularly unusual in many regions.
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depopulation was observed in all years of the period 2011-2020. According to
demographic projections, Latvia, Lithuania, Romania, Bulgaria, Croatia, Greece,
Poland, and Portugal will see the greatest population losses in the decades up to
2050 (see Table 1).

Countries where populations increased the most in both 2011-2020 and 2016—
2020 included Malta (23.8% and 13.2%, respectively), Luxembourg (21.6% and
8.3%), and Iceland (14.9% and 9.2%). These countries, as well as Ireland, Cyprus,
Norway, Sweden, and Switzerland, will probably have the greatest population
increases until 2050 (see Table 1).

With regard to NTS3 units (see Fig. 2), the biggest declines in population (from
8% to 12%) occurred between 2015 and 2019 in Albania (Gjirokastér (AL033),
Berat (ALO31), and Dibér (ALO11)), Croatia (Vukovarsko-srijemska zupanija
(HR04C), Pozesko-slavonska zupanija (HR049), Sisacko-moslavacka zupani-
ja (HRO4E), Brodsko-posavska zupanija (HR04A), and Viroviticko-podravs-
ka zupanija (HR048)), Lithuania (Taurages apskritis (LT027), Utenos apskritis
(LT029), Panevezio apskritis (LT025), and Marijampoles apskritis (LT024)), and
Estonia (Kirde-Eesti (EE007)).

Post-communist countries, particularly those located in the easternmost part
of Europe, have higher mortality rates than other European countries and thereby
the lowest life expectancies at birth (e)) on the continent. The lowest e, was found
for Ukraine, Bulgaria, Romania, North Macedonia, Belarus, and Serbia (below
75 years for both genders).

A low total fertility rate (TFR) is a problem in most European countries. In
no European country is it high enough to ensure the replacement of generations.
The countries with the lowest TFR (1.1-1.3) in 2020 were Malta, Ukraine, Spain,
Italy, North Macedonia, and Albania.

Although many countries had the same or similar TFR (e.g., Ukraine and
Italy in 2020), fertility patterns varied regionally, and most involved postponing
childbearing decisions. The youngest fertility patterns, a natural consequence
of relatively early family formation, characterised post-communist countries in
Eastern Europe (Belarus, Ukraine, Bulgaria, and Romania), while the oldest
were in Spain, Italy, Luxembourg, Greece, Ireland, and Switzerland (see Maj-
dzinska, 2021).”

An analysis the countries’ NCR, NMR and TCR from 2011 to 2020 shows that
the lowest NCR values were in Bulgaria, Serbia, and Ukraine (deaths exceeded
births by around 5-6 per 1,000 population). The lowest NMR was in Albania,
Lithuania, and Latvia, and the lowest TCR was in Latvia, Bulgaria, and Croatia
(see Table 1).

" European countries differ significantly in family formation and fertility patterns because they are
determined by country-specific demographic, social, cultural, and economic factors (Kirk, 1996;
Willekens, 2015; Kohler et al., 2002).
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Table 1. European countries by population increase/decline (PPC) (in %), crude rates of total
population change (TCR), natural change (NCR), and net migration (NMR) per 1,000 population
in the periods 2011-2015, 2016-2020, and 2011-2020, and by total fertility rate (TFR) and life
expectancy at birth for both sexes (e0) in 2020

Population increase /

decline (PPC; %) TCR NCR NMR

wn > = (4 = (=4 w > > w > = w > =

R B B B N e

R|R|R|Z|R|S|R|R|R|R|R|R|R|5|’
Albania (AL) -0.8(-1.3|-2.3 -2.21-3.2|-2.714.8(23(3.6|-7.0(-5.5|-6.3
Austria (AT) 30(2.163(26(|42(48|7.7|53[64(0.1[{0.1]|0.1|75]|5.1|6.3
Belarus (BY) -0.11-0.8(-0.7 0.0 [-0.5(-0.3|-1.6|-1.7|-1.6| 1.6 | 1.1 | 1.4
Belgium (BE) 21119(46(19(3.0(33|56[45|50[1.6]|05(1.1{3.9(4.0]39
Bulgaria (BG) -2.3|-2.7|-5.6|-7.0-13.2]-18.4/-5.9(-6.8 |-6.3 |-5.5|-7.0(-6.3|-0.4| 0.3 |-0.1
Croatia (HR) -1.71-3.0|-5.5(-5.4}-10.7|-16.2|-4.7|-7.5|-6.1|-2.7 |-4.1|-3.4|-1.9|-3.5|-2.7
Cyprus (CY) -0.414.7|4.8(79(13.5(17.3]2.010.9[ 6.5|4.7 4.0 |43 |-2.7]69]|2.2
Czechia (CZ) 05]112(19]0.6(-0.7|-1.6/1.32.8]2.0{0.1|-02(-0.1] 1.2|3.0 2.1
Denmark (DK) 2011847123 (38[46|52[46|49(09|13(1.1[433.3]3.8
Estonia (EE) -0.9/1.0|0.2 |-1.6]-3.6(-5.5|-2.3| 2.1 |-0.1|-1.1|-1.3|-1.2|-1.3| 3.4 | 1.1
Finland (FT) 1.710.6 [2.6(-0.2|-19(-43|4.1|1.7{29|1.2-1.0/0.1 [2.9]2.7|2.8
France (FR) 2211.0(35(20(3.6(39|44(24|34(38(21(29]06(03]04
Germany (DE) 1.811.0(3.6[040.0(-0.6|/4.8|24]|3.6(-23[-1.9|-2.1{72]|43|5.7
Greece (EL) -2.6]-0.7|-3.6(-3.7|-7.4|-11.2|-6.2|-1.9|-4.1|-1.6|-3.4|-2.5|-4.6| 1.5 |-1.6
Hungary (HU) -1.31-0.7|-2.2{-1.3|-3.2|-4.9|-2.6|-2.0|-2.3|-3.8(-3.9|-39 1.2 | 1.9 | 1.5
Iceland (IS) 3.719.2 [14.9]13.8|24.4(33.5| 8.7 |20.6{14.9| 7.1 | 5.6 | 6.3 | 1.6 |15.0| 8.5
Ireland (IE) 2.714.8(89(10.4|18.4/24.6/ 6.7 [11.5/9.28.7|6.07.3|-2.0/55|1.9
Italy (IT) 231-19/0.1]0.8 [-0.1{-2.2|4.3(-2.9]|0.7 |-1.6|-3.6(-2.6/ 5.9 | 0.7 | 3.3
Latvia (LV) -4.0(-3.0|-7.7{-9.9-19.2}-26.6[-10.5|-7.9[-9.2|-4.0|-4.6|-4.3 | -6.5|-3.3|-4.9
Lithuania (LT) -4.11-2.6|-7.7(-7.8-16.3]-23.5/-11.1|-6.6 | -8.9|-3.6 | -4.4|-4.0|-7.5|-2.1|-4.9
Luxembourg (LU) | 9.9 | 8.3 |21.6/ 9.9 {17.2|22.0{23.6|18.3|20.8{ 3.9 | 3.2 | 3.5 [19.7{15.1|17.3
Malta (MT) 6.9 [13.2|23.8{14.2|23.2|29.7|16.5|27.1|22.1| 2.0 | 1.5 | 1.7 [14.6|25.6|20.4
Montenegro (ME) | 0.3 [-0.2| 0.2 0.8]-0.5/0.1{23]1.0|1.6|-1.5[-1.5|-1.5
Netherlands (NL) | 1.5(24(45|3.0|43|4.0(|3.8(58(48(20[09|14|1.8(49|34
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rmaionrend [ rew [ vew | o

Comry |Z|S|S|2|E|2|Z(2|S|2|/S|8|2|8|8
SN VAR IR 1 I NN I N IR IV ()
Z|S|3|8|8|8|3|8|8|/2/s8|58|&8 |83

&%acedonia 0.6]0.0]0.7 14(-02/0.6 | 1.7]-0.2 0.7 [-0.3[-0.1]-0.2
Norway (NO) | 4.8 [2.8(8.6]7.213.3[18.1[11.4| 6.8 | 9.1 [3.6|2.8(3.2| 7.8 [4.0]59
Poland (PL) -0.2[-0.2|-0.4(-2.3|-5.9]-10.0[-0.5[-0.7|-0.6|-0.2|-1.0|-0.6|-0.3]| 0.3 | 0.0
Portugal (PT)  |-1.9/-0.3[-2.5[-2.0(-5.0|-9.0-4.4|-0.8|-2.6|-1.8|-2.7|-2.2|-2.6| 1.8 |-0.4
Romania (RO)  |-1.6|-2.3|-4.4|-7.5/-13.9119.5-4.4|-5.9|-5.1 | -2.9|-3.6|-3.2|-1.5|-2.3|-1.9
Setbia (RS) -1.9]-2.3|-4.6 4.9|-5.9|-5.4]-5.0(-5.9|-5.4| 0.1 [ 0.0 | 0.1
Slovakia (SK) ~ |0.5]0.5 | 1.1 [-0.3-2.7|-5.7| 1.2[12]1.2|0.7|0.5]0.6]0.5]| 0.7 | 0.6
Slovenia (SI) 05[1.8]24/02(-1.0[-2.8/ 14|43 [28]1.0[-0.7/02|03]|5.0]2.7
Spain (ES) 0.6(1.9|13[29[43(42/-1.0[4.1]1.6]09|-1.3[-02]-1.8/53| 1.8
Sweden (SE) 3.7(43(9.6(7.212.9]18.4/ 9.1 {104/ 9.7 [ 2.4 22|23 | 6.6 |82 |74
Switzerland (CH) | 4.7 3.1 9.2 | 5.1 [10.515.3|11.3/ 8.0 [ 9.6 | 2.3 2.2 (23 [9.0|5.8| 7.3
Ukraine (UA)  |-6.3|-2.2(-8.7] 2.6 | 4.2 | 4.8 |-3.0|-5.6|-4.2|-3.6|-5.9|-4.7| 0.7 | 0.3 | 0.5
g}‘gdmngdom 292665 74166(70(3.6[22(29]3.7]44]4.1

Note 1: *:” stands for ‘data not available’.
Note 2: Regarding population change, TCR, NCR and NMR: data on the UK and Belarus from

20102014, 2015-2019, and 2010-2019.

Source: own work based on EUROSTAT data.

Among the NTS3 units, those with the lowest TCR (-32 to -20) between 2015
and 2019 were Gjirokastér (AL033), Berat (AL031), and Dibér (ALO11) in Al-
bania, Vukovarsko-srijemska zupanija (HR04C), Pozesko-slavonska zupanija
(HR049), Sisacko-moslavacka zupanija (HRO4E), Brodsko-posavska zupani-
ja (HRO4A), and Viroviticko-podravska zupanija (HR048) in Croatia, Taurages
apskritis (LT027), Utenos apskritis (LT029), Panevezio apskritis (LT025), and
Marijampoles apskritis (LT024) in Lithuania, Vidin (BG311) in Bulgaria,
and Kirde-Eesti (EE007) in Estonia (see Fig. 3). The TCR of more than one-
third of NUTS-3 units (554 out of 1,441) was negative in all sample years.
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—

Fig. 2. NTS3 units according to population
change (%), 2015-2019

Note 1: United Kingdom: 20142018 data
(UKM?7, UKMS8 and UKM9 data from
2017-2018); Serbia: 2017-2018 data
Note 2: min=-12.2; max = 16.3

Source: own work based on EUROSTAT data.

] no data
| = annual popuation loss|

Fig. 4. NTS3 units according to NCR
(per 1,000 population), 2015-2019

Note 1: see Note 1 in Fig. 2
Note 2: min = -16.5; max = 34.5

Source: own work based on EUROSTAT data.

Fig. 3. NTS3 units according to TCR
(per 1,000 population), 2015-2019

Note 1: see Note 1 for Fig. 2
Note 2: min = -31.5; max = 36.6

Source: own work based on EUROSTAT data.

Fig. 5. NTS3 units according to MNR
(per 1,000 population), 2015-2019

Note 1: see Note 1 for Fig. 2
Note 2: min = -30.7; max = 37.2

Source: own work based on EUROSTAT data.
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The lowest NCR values (-16 to -11) were found for Vidin (BG311), Mon-
tana (BG312), Gabrovo (BG322), Kyustendil (BG415), Pernik (BG414), Lovech
(BG315), and Vratsa (BG313) in Bulgaria, the Zajecarska oblast (RS223), the Bor-
ska oblast (RS221), and the Branicevska oblast (RS222) in Serbia, and the Utenos
apskritis in Lithuania (see Fig. 4).

The NTS3 with the lowest NMR (-31 to -14) were Dibér (ALO11), Gjirokastér
(AL033), Berat (AL031), Kukés (AL013), Elbasan (AL021), and Lezhé (AL014)
in Albania, the Vukovarsko-srijemska zupanija (HR04C), the Pozesko-slavonska
zupanija (HR049), the Brodsko-posavska zupanija (HR04A), the Viroviticko-po-
dravska zupanija (HR048), and Sisacko-moslavacka zupanija (HRO4E) in Croa-
tia, and the Taurages apskritis (LT027), the Telsiu apskritis (LT028), the Marijam-
poles apskritis (LT024), and Panevezio apskritis (LT025) in Lithuania (see Fig. 5).

Most NTS3 units with negative TCR, NCR, and NMR in 2015-2019 experi-
enced annual population losses in all years of this period; in many of them, depop-
ulation continued for decades.

In the next step, using Webb’s method, countries and NTS3 units were
grouped based on their NCR and NMR values. In this way, the types of popula-
tion change were created according to the main cause of population increase or
decrease (see Fig. 1).

Most sampled countries belonged in particular years and periods to types with
population increase (see Table 2 and 3). The majority were type C (a natural increase
with a more significant migratory increase). The ranking of types with a population
decrease changed during that decade: type G (a natural decrease and a stronger migra-
tory decrease), which was the most common in the first half, was replaced in subse-
quent years by types E (a natural decrease and a migratory increase) and F (a natural
decrease and a distinctive migratory decrease). This shows that in the 2010s, a natu-
ral decrease gradually intensified its role in depopulation in European countries.

In Albania, migration was the single cause of depopulation in almost all years
of the sample. Annual population losses resulting exclusively from a natural de-
crease occurred in Hungary, Ukraine, Serbia, Greece (from 2016), and Italy (from
2015 to 2019). In Bulgaria (excluding 2020), Croatia, Latvia, Romania, and Lith-
uania (before 2018), annual population declines were caused by a combination of
a natural decrease and migration.

Slightly more than 60% of the NTS3 units had population increases from 2015 to
2019 (most belonged to Type D). Among the other units, the majority were type E or F
(see Tab. 3 and Fig. 7). The types of units with population increases (A, B, C, and D)
mainly occurred in western and northern Europe, whereas types representing popu-
lation decreases (E, F, G, and H) were characteristic of eastern and southern Europe.
NTS3 units that lost population as a result of a natural decrease and migration (types F
and G), which constitute 20.3% of all NTS3 units in the sample, were mostly situated in
Poland, Lithuania, Latvia, Estonia, Romania, Hungary, Greece, Serbia, Bulgaria, Cro-
atia, North Macedonia, southern Italy, central Spain, and northern and eastern Finland.
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Table 2. European countries arranged by type of population change from 2011 to 2020
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Type
wn = (=]
Y— [S\] [
Country SIS S
- - - - o - - o — - o — o
S|l
[o\] (o] o [o\} N (o} (o)} N (g} [o\} N (] (o}
Sweden (SE) c|c|jc|jc|jcyjcjpcjcjpc|jec|ycy|cyc
Switzerland (CH) c|c|jc|jc|yc|ycjcjcjc|jec|cy|cyc
Ukraine (UA) E|E|E|E|E|E|E|E|E|E|E]|E/|E
United Kingdom (UK) c|c|jc|B|B|C|C|]C|]C]|]C|C]|C

Note 1: The orange, green, and blue cells denote countries with an annual population loss in
2011-2015, 2016-2020 and 2011-2020, respectively.

Note 2: United Kingdom and Belarus: data from 2010-2014, 2015-2019, and 2010-2019.

Note 3: White and grey cell backgrounds denote a population increase and a population decrease,
respectively.

Source: own work based on EUROSTAT data.

Table 3. The number of countries and NTS3 units by type of population change from 2011 to 2020

Type of increases Type of decrease
YEARS
AlB|c|[Dp|x|E|EF|F|Gc|H]|Y
COUNTRIES
2011-2015 4 | s || 3233036/ 2|14
2016-2020 0 | 2 [ 136|219 ] 0] 5] 0] 2]T1s6
2011-2020 2 | 4 | 3] 4|35 |06 | 21|14
2011 s |6 | 1| 2 (24| 40| 3] 5| 1|13
2012 s |4 |10 3 [ 2]3 0] 4]5]3]15
2013 3 s ol a2 1 ]4a]e6] 3|16
2014 3 s | 3230 a4a]s ]| 3|1
2015 4 | 3|2 a3 v |45 | 1|14
2016 4 | 3 [ afos| a3 40|
2017 o | 4 | 136|236 1] 2]3]2]14
2018 o 215 s 271 ]s5s]o]2]1s
2019 o |2 || 7271 ]s5]o]2]1s
2020 o | 3 | 8 102t | 6 | 1 [ 5[ 1| 1|14
NTS3 UNITS
20152019 | 48 | 61 | 289 | 489 | 887 | 211 | o | 180 | 113 | 50 | 554

Note: see Note 2 for Tab. 2 and Note 1 for Fig. 2.
Source: own work based on EUROSTAT data.
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Three countries are particularly interesting — Croatia, Germany, and Poland. In Cro-
atia, the east was undergoing depopulation as a result of migration, while the west
was affected by a natural decrease. In Germany, depopulation only occurred in the
eastern regions (the former German Democratic Republic). In Poland, population
declines in the east and north were mainly driven by migration, while in the centre
and west, they were caused by a natural decrease (see Fig. 7).

Out of the 1,441 NUTS-3 units considered in the study, 367 experienced pop-
ulation declines in all years between 2015 and 2019.
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Fig. 6. Countries arranged by NCR, NMR Fig. 7. NTS3 units arranged by type, 2015-2019
and type, 2011-2020
Note 1: For the symbols of the countries, Note: see note 1 for Fig. 2
see Tab. 1.

Note 2: see Note 2 for Tab. 2. Source: own work based on EUROSTAT data.

Source: own work based on EUROSTAT data.

As already mentioned, Europe has the oldest population of all the continents.
The countries that had the highest percentages of people aged 65 and older (see
Table 4) in 2020 were Italy, Finland, Greece, Portugal, Germany, Bulgaria, Serbia,
and Croatia (from 21% to 23%; an average of 140-180 seniors per 100 children).
Over the 2010s, population ageing progressed in all countries in the sample, and
the most in Finland, Poland, Czechia, and Slovakia (the countries’ rates of seniors
increased by 4.0-4.8 p.p.).

In almost all countries with annual population declines, ageing indices were
relatively high, the highest being noted in 2020 for Greece and Bulgaria (see
Table 4).



Table 4. European countries by proportion of people aged 65+ years and ageing index in 2011, 2015, and 2020

People aged 65+ (%) Ageing index People aged 65+ (%) Ageing index
Country Country (cont.)
2011 | 2015 | 2020 | 2011 | 2015 | 2020 2011 | 2015 | 2020 | 2011 | 2015 | 2020
Albania (AL) 11.0 | 124 | 148 | 509 | 653 | 88.1 [ Lithuania (LT) 179 | 187 | 199 | 120.1 | 128.1 | 131.8
Austria (AT) 17.6 | 185 | 19.0 | 119.7 | 129.4 | 131.9 | Luxembourg (LU) 139 | 142 | 145 | 79.0 | 85.0 | 90.6
Belarus (BY) 13.8 | 142 | 152 | 92.6 | 88.8 | 89.9 | Malta (MT) 15.7 | 182 | 185 | 104.7 | 127.3 | 138.1
Belgium (BE) 17.1 18.1 19.1 | 100.6 | 106.5 | 113.0 | Montenegro (ME) 12.8 | 13.7 | 156 | 66.7 | 74.1 | 87.2
18.5 | 20.0 | 21.6 | 140.2 | 143.9 | 150.0 | Netherlands (NL) 156 | 17.8 | 19.5 | 89.1 | 106.6 | 124.2
17.7 | 188 | 21.0 | 115.7 | 127.9 | 146.9 | N. Macedonia (MK) 11.7 | 127 | 145 | 669 | 75.6 | 89.5
Cyprus (CY) 127 | 146 | 163 | 75.6 | 89.0 | 101.9 | Norway (NO) 15.1 16.1 17.5 | 80.7 | 89.4 | 101.2
Czechia (CZ) 156 | 17.8 | 19.9 | 107.6 | 117.1 | 124.4 | Poland (PL) 13.6 | 154 | 182 | 889 | 102.7 | 118.2
Denmark (DK) 16.8 | 18.6 | 199 | 939 | 109.4 | 121.3 | Portugal (PT) 187 | 20.3 | 22.1 | 123.8 | 141.0 | 162.5
Estonia (EE) 174 | 188 | 20.0 | 113.7 | 1182 | 121.2 16.1 17.0 | 18.9 | 101.9 | 109.7 | 120.4
Finland (FI) 17.5 | 199 | 223 | 106.1 | 121.3 | 141.1 172 | 185 | 21.0 | 119.4 | 128.5 | 146.9
France (FR) 16.7 | 184 | 204 | 89.8 | 98.9 | 114.0 | Slovakia (SK) 126 | 140 | 166 | 81.8 | 91.5 | 105.1
Germany (DE) 20.7 | 21.0 | 21.8 | 152.2 | 159.1 | 159.1 | Slovenia (SI) 16.5 17.9 | 20.2 | 116.2 | 120.9 | 133.8
19.3 | 209 | 223 | 132.2 | 144.1 | 155.9 | Spain (ES) 17.1 18.5 19.6 | 114.0 | 121.7 | 135.2
16.7 | 179 | 199 | 1144 | 1234 | 137.2 | Sweden (SE) 18.5 19.6 | 20.0 | 1114 | 113.3 | 112.4
Iceland (IS) 12.3 13.5 | 144 | 589 | 66.2 | 77.0 | Switzerland (CH) 169 | 17.8 | 18.7 | 111.9 | 119.5 | 124.7
Ireland (IE) 11.5 129 | 144 | 540 | 60.3 | 70.9 153 | 156 | 17.1 | 107.7 | 103.3 | 111.8
Italy (IT) 20.5 | 21.7 | 232 | 1454 | 157.2 | 178.5 | United Kingdom (UK) | 16.4 | 17.7 | 184 | 93.2 | 100.0 | 102.8
184 | 194 | 20.5 | 129.6 | 129.3 | 128.1

Note: See Notes 1 and 2 in Table 2.

Source: own work based on EUROSTAT data.
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The NTS3 units with the highest ageing indices in 2020 (see Fig. 8) included
the prefecture of Evrytania (EL643) (37%) in Greece and Arr. Veurne (BE258)
(32.5%) in Belgium. In Suhl (DEGO04), Dessau-RofBlau (DEEO1), Altenburg-
er Land (DEGOM), and Vogtlandkreis (DED44) in Germany, Ourense (ES113)
and Zamora (ES419) in Spain, Alto Tamega (PT11B), Terras de Tras-os-Montes
(PT11E), and Beira Baixa (PT16H) in Portugal, Creuse (FRI22) and Lot (FRJ25)
in France, and Eteld-Savo (FI1D1) in Finland, the proportion of the population
aged 65 and over in these units ranged from 30 to 32%. The populations of seniors
in Evrytania, Alto Tamega, Zamora, Ourense, Suhl, and Terras de Tras-os-Montes
in 2020 were three times larger than the populations of children aged 0-14 years.

The majority of the demographically oldest NTS3 units (including almost all
of those mentioned above) had annual population declines between 2015 and
2019 (see Fig. 8 and 9).

Fig. 8. NTS3 units by percentage of people Fig. 9. NTS3 units by ageing index, 2019
aged 65 and older, 2019

Note 1: see Note 1 for Fig. 2 Note: see Note 1 for Fig. 2
Source: own work based on EUROSTAT data.  Source: own work based on EUROSTAT data.

The aggregation of countries and NTS3 units into groups with similar pop-
ulation age structures was performed using Ward’s method, assuming that the
optimal group sizes for countries and NTS3 units were 3 and 9, respectively.®
The majority of the countries that experienced annual population declines in the

8 The optimal group sizes were determined based on the outcomes of the analysis of amalgamation
schedule graphs in Statistica software. The scale applied to Euclidean distances (Fig. 10) was appro-
priately modified using the following formula: (linkage distance)/(maximum linkage distance) *100.
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2010s or in the subperiods of the decade (they were also the demographically
oldest countries) were in Group 2. The pairs of countries with the most similar
population age structures in 2020 were Greece and Portugal, the UK and Norway,
Austria and Switzerland, and Latvia and Estonia. In a number of cases similar age
structures were found for countries lying in the same part of Europe (viz Spain,
Italy, Portugal and Greece in southern Europe, and Ukraine, Belarus, Poland, and
Slovakia in Eastern Europe).

NTS3 units with annual population loss between 2015 and 2019 (Fig. 10) and
with similar population age structures were concentrated in the same country or
in adjacent countries.

Cluster and the percentage of
people aged 65 years and over
W 1 (14.3%)

B 2 (17.7%)
B 3(19.8%)
4(21.2%)
5 (23.8%)

6 (24.6%)
B 7 (26.0%)
B 8 (27.8%)
I 9 (28.3%)
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Fig. 10. European countries aggregated by Fig. 11. NTS3 units with annual population
Ward’s method according to population age loss from 2015 to 2019 aggregated by Ward’s

structure, 2020 method according to the 2019 population age
Note 1: The red circles denote countries with structure
annual declines in population (see Note 1 for Note: see Note 1 for Fig. 2
Table 2).

Note 2: see Note 2 for Table 2. Source: own work based on EUROSTAT data.

Source: own work based on EUROSTAT data.

4. DISCUSSION

The results of the study correspond to the findings published by other authors.
They, too, reveal differences in demographic processes in Europe, particularly in
terms of population change and population ageing (see, for instance, Brons, 2024;
Deimantas et al., 2024; Eurostat, 2020; Espon, 2017, 2018; Kiniorska et al., 2023;
Newsham and Rowe, 2022; Truskolaski and Bugowski, 2022).
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Depopulation in Europe mainly occurs in countries and regions in the eastern
and southern parts of the continent. Many have been affected by population loss
for several decades. Rural areas remote from conurbations are the most prone to
depopulation, but towns and cities also increasingly lose populations, mainly due
to suburbanisation.

“Rural shrinkage is simultaneously a demographic and economic phenom-
enon and has been interpreted as part of wider trends in European territorial
restructuring, where agriculture has become less labour intensive and economic
and employment growth has become progressively tertiarised, favouring larger
urban centres. [...] Rural shrinkage therefore becomes indicative of a broader
structural crisis of economic and labour market decline, peripheralization and
a deepening urban-rural divide — intensifying the inherent disadvantages of rural
areas,” (ESPON, 2017, p. 3).

The problem of urban shrinkage mainly affects eastern European cities (partic-
ularly those in Poland, Lithuania, Latvia, Croatia, Hungary, Bulgaria, and Roma-
nia), but it is also present in Eastern Germany, Spain, Greece, and Portugal. “In
Europe, urban shrinkage has been predominantly associated with deindustrialisa-
tion (linked to globalisation and global economic conditions), ageing and popu-
lation outmigration from the mediterranean and east peripheries into the central
‘blue banana’.’ The process of suburbanisation is also important at the local scale
[...]. Declining cities were almost always concentrated in declining regions, with
economic factors being a key driver,” (Aurambout ef al., 2021).

The demographic and socio-economic situation is relatively the least favourable
in areas with a comparatively low level of economic development, where a natural
decrease frequently coincides with a negative net migration rate. Among these areas
are post-communist countries (or some of their regions) and some regions in South
Europe. The majority of NUTS-3 units that had type F or G of population change
(i.e., units depopulating as a result of a natural decrease and migrations) in the 2010s
lagged in economic development' (see European Commission, 2017; Ganau and
Kilroy, 2023; see also Pilati and Hunter, 2020; ESPON, 2020).

° The “Blue Banana” or “Bluemerang” is a banana-shaped area formed by linking the economically
vibrant metropolitan centres in England, Belgium, the Netherlands, the western part of Germany,
Switzerland, and Italy (see, for instance, Hospers, 2003; Zimny and Zawieja-Zurowska, 2015).

1% In the European Commission’s Report of 2017, regions located in the eastern part of the EU
(particularly those in eastern Poland, Bulgaria, Romania, and in southern and eastern Hungary)
were described as “low income lagging regions” (“regions with a GDP per head in PPS below
50% of the EU average in 2013”), and regions in Portugal, southern Spain, southern Italy, and
southern Greece as “low growth lagging regions” (“that did not converge to the EU average GDP per
head at PPS between the years 2000 and 2013”), (European Commission, 2017, pp. 4 and 16-17).
Ganau and Kilroy (2023, p. 46) classified NTS3 units located mainly in the Baltic States, Poland,
Romania, Bulgaria, Croatia, and Serbia as “lagging low income” areas, and regions in Portugal,
Spain, southern Italy, and southern Greece ad “lagging low growth” areas.
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A major problem and challenge that the long-term depopulating countries with
stagnant or inefficient economies and high unemployment face is the outflow of
well-skilled employees (see, e.g., Guzi et al., 2021; Hasselbalch, 2017). “Regions
combining a low share of highly skilled people and outward migration of the
young and educated may fall into a talent development trap, limiting their capac-
ity to build sustainable, competitive and knowledge-based economies” (Brons,
2024, pp. xxiv and 206-208). The problem is observed in regions “which are
mostly in Bulgaria, Romania, Hungary, Croatia, the south of Italy, Portugal, east-
ern Germany and the north-east and outermost regions of France” (Brons, 2024,
pp. 206-208).

An important role in family formation processes is played by economic factors
and worldviews, which can potentially cause people to marry at an older age,
postpone having the first child (both decisions contribute to low fertility), or not
start a family at all. These problems are particularly distinct in post-communist
countries, as most of them have ineffective family policies. The biggest demo-
graphic challenges in most post-communist countries occur in rural areas that are
remote and poorly communicated with large cities. The demographic problems of
Serbia and Croatia are partly determined by their recent history and ailing eco-
nomies (see, e.g., Cipin, 2017; Czibere et al., 2021; Dahs et al., 2021; Daugirdas
and Pociuté-Sereikiené, 2018; Domachowska, 2021; Fihel and Okolski, 2019;
Frejka and Gietel-Basten, 2016; Ilieva, 2017; Juska and Woolfson, 2014; Kotows-
ka et al., 2008; Koytcheva and Philipov, 2008; Lerch, 2018; Levchuk, 2009; Lutz
and Gailey, 2020; Marinkovi¢, 2020; Marinkovi¢ and Radivojevi¢, 2016; Muntele
et al., 2023; Muresan et al., 2008; Perelli-Harris, 2008; Philipov, 2002, 2003; Pi-
nilla and Séaez, 2017; Pires de Almeida, 2017, 2018; Rasevi¢, 2017; Recafio, 2017;
Reynaud and Miccoli, 2018; Stankuniene and Jasilioniene, 2008; Szukalski, 2019;
Tatarenko, 2021; Ubarevi¢iené and Burneika, 2020; Zarins, 2020).

The distinctiveness of social phenomena and demographic changes in Eastern
Europe seems to be associated with those countries being controlled by the USSR
for almost fifty years after the Second World War and, consequently, being cut off
from the exchange of people, commodities, and ideas. The demographic trends in
post-communist countries can be briefly described as: “a decrease in population,
low birth rates, ageing, a concentration of population in the large agglomerations,
an upsetting of the principal structures of the population, a deepening of regional
demographic differences, as well as higher rates of mortality and intensive exter-
nal migration, the last two being typical of the countries in transition,” (Ilieva,
2017, p. 8).

Differences in the mortality, health, and wellbeing of European populations (see
WHO, 2018) are largely related to their history (see Zatonski et al., 2016). Higher
mortality rates from cardiovascular diseases and cancers in Eastern European coun-
tries, particularly in the ex-Soviet Union republics, than elsewhere are also caused
by the overuse of alcohol and tobacco, unhealthy lifestyles, including eating habits,
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and the limited awareness of healthy behaviours (see Doniec et al., 2018; Santucci
et al., 2022; Stefler et al., 2021; Stefler et al., 2018; Yakovlev, 2021).

Despite many eastern EU Member States being affected by depopulation, the
region does and should fare better in terms of age dependency than the south, and
it is on par with the west (Potancokova, 2021, p. 1317). The challenges arising
from high age dependency will be greater in southern EU countries than in east-
ern and western Europe, as their adaptability to population ageing is hindered by
relatively low education levels (Potan¢okova et al., 2021, p. 1345).

5. CONCLUSIONS

Depopulation in the 2010s occurred mostly in eastern and southern Europe. In
many of these countries or their regions, this phenomenon has gone on for dec-
ades. The most affected were countries and NTS3 units whose populations were
reduced annually by natural decrease and migrations.

The findings of the study can be summarised as follows: the populations of
eight countries (Bulgaria, Croatia, Greece, Hungary, Latvia, Romania, Serbia, and
Ukraine) declined in all years between 2011 and 2020. In Albania, Lithuania,
and Portugal, there were only one or two years in that period without population
declines. Belarus, Estonia, Montenegro, Spain, and Poland had negative TCRs in
several of the sample years. The greatest variety of the types of population change
was found for Poland and Spain (six and five, respectively). It is notable that the
populations of Bulgaria, Latvia, Lituania, Serbia, Croatia, Romania, Ukraine, and
Hungary decreased annually (the countries” TCRs were negative) after political
transition and that in almost all the countries depopulation was a combined effect
of migration and a natural decrease.

The worst demographic problems occurred in Bulgaria, Croatia, Latvia, and
Romania, where natural causes and migration contributed to population loss in all
(or almost all) years in the 2010s.

Emigration was the single reason for population decline in Albania, while nat-
ural decrease was in Ukraine, Hungary, Serbia, and Greece (since 2016), and Italy
(since 2015).

One-fourth of the NUTS-3 units had a negative TCR in all years from 2015 to
2019. Most of them were in Romania, Portugal, Poland, Hungary, Latvia, Croatia,
Spain, Greece, Germany, and Bulgaria.

The majority of NTS3 units with annual population declines from 2015 to
2019 were classified as ‘lagging regions’. Additionally, most of the NTS3 units
that recorded population losses between 2015 and 2019 had the oldest populations
in 2019, and they belonged to Portugal, Spain, Greece, Italy, and Germany.
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Most of the annually depopulating countries were relatively similar in terms
of population age structure. NTS3 units with annual population loss and similar
population age structures usually occurred within the same country or occupied
neighbouring areas in adjacent countries.

Many European regions or countries have reached a point where depopulation
cannot be reversed and can only be slowed down. Thus, a policy change towards
investments in education or health is necessary to mitigate the negative impact of
population shrinkage. It is also needed to increase workers’ human capital enough
for productivity gains to offset a likely decrease in the number of workers (Luts
and Gailey, 2020, p. 29). Long-term strategies to counter population declines
should also address the economic, social, and environmental issues associated
with depopulation (ESPON, 2018, p. 9).

It is almost certain that the demographic picture of Europe in the third decade
of the 21% century will be different from that in the 2010s, as many regions will be
affected by further consolidation of the existing demographic trends. Depopula-
tion processes in areas that have been losing populations for decades will continue
in most cases. Also, substantial demographic changes in Europe, especially in its
eastern and central parts, can be expected as a result of the war in Ukraine and the
exodus of Ukrainian refugees to European countries.

The demographic situation of Europe will also be influenced by Brexit and the
COVID-19 pandemic (by temporarily increasing mortality rates, it slightly short-
ened life expectancy and affected demographic structures), as well as by other
developments that may unexpectedly occur in the future (see European Commis-
sion, 2023, p. 2).

The ageing of Europe’s population will accelerate in the 2020s, as a result
of low fertility rates, increasing life expectancy, migrations, declining percentages
of children and working-age people in many countries, and further ageing of
the baby-boom generations. These unfavourable trends will require intervention
from national and regional social and family policies and labor markets (see, e.g.,
Brons, 2024; see also European Commission, 2024). “The shrinking working-age
population puts pressure on labour markets and welfare states; increases the old-
age dependency ratio; and raises the per-capita burden of public debt,” (see Euro-
pean Commission, 2023, p. 2, and European Commission, 2024).
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