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Abstract
This article examines changes in population growth across subregions of European countries (NUTS 3) be-
tween 2018 and 2021. The research period is divided into two subperiods, allowing for a comparative analysis 
that takes into account the health crisis triggered by the outbreak of the COVID-19 pandemic. The  study 
highlights the growing demographic polarization between subregions within European countries, manifested 
in the territorial concentration of both population growth and decline. During the analysed period, countries 
exhibited divergent trends in natural population change, which – especially during the crisis period – showed 
the strongest correlation with the level of socio-economic development.

Keywords
Webb’s typology • actual growth • natural increase • migrations • NUTS 3 • COVID-19 

Introduction

Population structures in Europe reflect political, 
socio-economic and spatial conditions, though 
they are at times disrupted by crisis events. 
One such event was the COVID-19 pandemic, 
which has been widely recognised as a global 
test of the resilience of socio-economic and 
territorial systems (Lee et al., 2002; Sargento 
& Lopes, 2024). The effects of the pandemic 
were spatially differentiated across the Euro-
pean countries, although in demographic 
terms, the period was particularly marked  

by  a  decline in the number of births, an 
increase in the number of deaths, and chang-
es in the directions and intensity of migration 
(Balbo et al., 2020)

Since the 1960s, Western Europe has expe-
rienced a decline in fertility (Kotowska et al., 
2021) According to the Second Demographic 
Transition theory, the main drivers of this trend 
include the postponement of family forma-
tion and the increasing career aspirations of 
women (van de Kaa, 1987; Lesthaeghe, 2014). 
The decision to have children is often based 
on a rational evaluation of costs and benefits 
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(Becker, 1992). Among the contemporary fac-
tors contributing to declining fertility are high 
living costs (McDonald, 2006), labour market 
instability (Billari & Liefbroer, 2010), insuffi-
cient state support for care services (Gauthier, 
2007; Thévenon, 2011), and a diminishing sig-
nificance of traditional marriage (Lappegård, 
2000; Rønsen, 2013). During the COVID-19 
pandemic, psychosocial factors such as 
uncertainty, stress, and economic insecurity 
were the main reasons for declining birth 
rates (Luppi et al., 2020; Aassve et al., 2020; 
Pomar et al., 2022; Sobotka et al., 2024). 

Europe is undergoing a  profound demo-
graphic shift towards an ageing popula-
tion, which significantly influences mortality 
patterns. During the COVID-19 pandemic, 
excess mortality was particularly pronounced 
in European regions characterised by a high 
proportion of elderly residents and limited 
access to healthcare services (Hajdu et al., 
2020; Galmiche et al., 2024). These pat-
terns often exacerbated existing disparities 
between growth centres and peripheral areas 
(Armillei et al., 2021; Śleszyński, 2022; Igari, 
2023; Bonnet et al., 2024). Studies analysed 
the relationship between excess mortality 
during the COVID-19 pandemic and a range 
of factors, such as the level of economic devel-
opment (Lupu & Tiganasu, 2022; Abbasi et 
al., 2025), the quality of healthcare systems 
(Liang & Chen, 2021), population density, 
and the degree of urbanisation (Hradsky & 
Komarek, 2021). Sannigrahi et al. (2020) dem-
onstrated that population ageing constituted 
one of the key determinants of excess mortal-
ity during the COVID-19 pandemic in Europe.

The COVID-19 pandemic also led to 
a temporary reduction in population mobility. 
Various state-imposed restrictions on entry 
and exit played a  decisive role in limiting 
population movement (Sommarribas & Nie-
naber, 2021). With regard to internal migra-
tion, changes in established mobility patterns 
were observed, including relocations from 
large urban centres to rural areas, as noted 
for instance in Spain and Sweden (Gonzá-
lez-Leonardo et al., 2022; Vogiazides & Kawa-
lerowicz, 2022). It has been investigated that, 

during the pandemic, the attractiveness of 
suburban and peripheral areas increased 
at the expense of densely populated cit-
ies, owing to lower housing costs, improved 
access to green spaces, more favourable liv-
ing conditions, and the growing feasibility of 
remote work (Florida et al., 2021). In the Euro-
pean context, the attractiveness of regions 
to immigrants is shaped by a wide variety of 
pull factors, which differ significantly across 
space (Rowe et al., 2019; Viñuela, A. (2021).

The global health crisis has reignited ques-
tions concerning the demographic resilience 
of countries and regions. From a spatial per-
spective, resilience refers to the capacity of 
regions to absorb and recover from demo-
graphic shocks (Aboelnaga et al., 2022), with 
particular emphasis on the effectiveness of 
economic resources and healthcare systems 
(OECD, 2023; Sagan et al., 2021; Fetzer & 
Rauh, 2022). The uneven regional impacts of 
COVID-19 have revived interest in the role 
of territorially embedded socio-economic 
potentials (Turgel & Chernova, 2024). This 
perspective is consistent with the theoreti-
cal framework of polarised regional devel-
opment, which posits that economic growth 
tends to concentrate in selected regions or 
urban cores, thereby deepening spatial ine-
qualities (Myrdal, 1957; Friedmann, 1966). 
In this context, the COVID-19 crisis acted as 
a  magnifier, strengthening resilient regions 
while exposing and deepening vulnerabilities 
in declining areas.

Objective and scope of research

The primary objective of this research is 
to analyse changes in actual population 
growth in the subregions of European coun-
tries (NUTS 3) from 2018 to 2021. The study 
encompasses two subperiods: 2018-2019 and 
2020-2021, due to the outbreak of the COV-
ID-19 pandemic in the latter period. The fol-
lowing research questions were formulated 
to achieve the primary objective of this study:
1.	What changes in natural increase and 

migration occurred within the NUTS  3 
regions of European countries between 
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2018 and 2021 according to J.W. Webb’s 
typology?

2.	How do NUTS  3 regions differ spatially 
in terms of changes in actual population 
growth during the two studied periods, 
2018-2019 and 2020-2021, according to 
J.W. Webb’s typology?

3.	What proportion of the population in the 
analysed European countries lived in demo-
graphically positive (types A–D according 
to Webb’s typology) and negative (types 
E–H) regions in 2020-2021, and to what 
extent is the population distribution across 
these categories correlated with selected 
economic, socio-demographic, and settle-
ment indicators?

The spatial scope of this research encom-
passes 1,202 NUTS 3 territorial units across 
34 European countries1. 

Research methods and data 
sources

The main method applied in this study is the 
typology of actual population growth pro-
posed by J.W. Webb (1963). A  spatial unit, 
defined by the intensity values of migration 
balance and natural increase – represented 
on the X and Y axes, respectively – can be 

1  Included countries are: Austria (35 NUTS  3 
units), Belgium (36), Bulgaria (28), Croatia (7), Cyprus 
(1), Czech Republic (14), Denmark (11), Estonia (3), Fin-
land (19), France (101), Germany (401), Greece (52), 
Hungary (20), Ireland (8), Italy (102), Latvia (6), Lithu-
ania (10), Luxembourg (1), Malta (2), Netherlands (40), 
Poland (73), Portugal (25), Romania (42), Slovakia (8), 
Slovenia (12), Spain (59), and Sweden (21). Additionally, 
three countries are recognised as EU candidate states: 
Montenegro (1), North Macedonia (8), and Serbia (25). 
Four non–EU countries within the Schengen Area are 
also included: Iceland (2), Liechtenstein (1), Norway 
(2), and Switzerland (26). The analysis was confined to 
NUTS  3 units for which complete data was available 
for all years under consideration. In cases where data 
was missing or territorial boundaries had changed, the 
affected units were excluded from the study. This ap-
plied to 38 NUTS 3 units from Belgium (8), Croatia (14), 
Estonia (2), Italy (5), Serbia (4), and Norway (5). Conse-
quently, the study covers nearly 97% of all NUTS 3 units 
across the selected countries.

plotted on a  Cartesian coordinate system.  
By  considering the mutual relationship 
between the components of actual growth, 
eight distinct combinations are possible, 
which define the so-called demographic 
types2. 

Webb’s typology served as the basis for 
developing a  generalized classification that 
takes into account the direction of demo-
graphic change over the studied time peri-
ods, allowing for the identification of:
1.	subregions (NUTS 3) with a favourable 

demographic situation (referred to as 
“positive types”, indicating population 
growth), including the following tran-
sitions in Webb’s typology:

•	 positive to positive (no change in type), 
e.g., A → A;

•	 positive to positive (with a change in type), 
e.g., B → C;

•	 negative to positive, e.g., E → C.
2.	subregions (NUTS 3) with an unfavour-

able demographic situation (referred 
to as “negative types”, indicating pop-
ulation decline), including the follow-
ing transitions in Webb’s typology:

•	 from negative to negative (no change in 
type), e.g., F → F;

•	 from negative to negative (change in type), 
e.g., F → G;

•	 from positive to negative, e.g., C → F.

Subsequently, the results were aggregated 
at the national level to identify internal demo-
graphic disparities within European countries 
and to examine the statistical association 
between observed typological changes and 
selected economic, socio-demographic and 
settlement indicators. The following variables 
were included in the analysis: 
•	 economic indicators: GDP per capita 

in Purchasing Power Standards (PPS), total 

2  Types Representing Population Growth (Types 
A–D): Type A: Natural Increase (NI) + > Net Migration 
(NM) -, Type B: NI + > NM +, Type C: NM + > NI +, Type 
D: NM + > NI -, Types Representing Population Decline 
(Types E–H): Type E: NI - > NM +, Type F: NI - > NM -, 
Type G: NM - > NI -, Type H: NM - > NI +
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unemployment rate, nights spent at tour-
ist accommodation establishments per 
1,000 inhabitants, 

•	 socio-demographic indicators: total 
fertility rate, mean age of women at child-
birth and at birth of first child, population 
by educational attainment level (% of ter-
tiary education: levels 5-8), proportion of 
population aged 65 and over, excess mor-
tality rate, 

•	 settlement indicators: population den-
sity, urban population (% of total popula-
tion).

The 2018-2019 averages were calculated 
for all of the above indicators, except for 
excess mortality, which, due to the COVID-19  
pandemic, was calculated exclusively for 
the years 2020-2021. To examine the dis-
tribution of variables, the Shapiro–Wilk test 
was applied. The  results of this test deter-
mined the use of Spearman’s rank correla-
tion method. The  data were sourced from 
Eurostat, World Bank Data, UNECE and 
national statistics. The  study used Excel 
(Microsoft Office 365), QGIS 2.8.6. and  
Statistica 13.3.

Results 
J.W. Webb’s typology of actual 
population growth in NUTS 3 
subregions: structure by natural 
increase and migration components

During the two studied periods, significant 
shifts in the actual population growth types, as 
defined by J.W. Webb, were observed across 
the NUTS 3 spatial units of the examined Euro-
pean countries. The  changes in the types of 
actual growth can be seen as greater disper-
sion of points (representing NUTS 3 units) in 
the coordinate system during the 2020-2021 
period (Fig. 1B) compared to the pre-pandemic 
period of 2018-2019 (Fig. 1A). Notably, there 
is a  marked shift of points towards the sec-
tions of the graph corresponding to types C 
and D, as well as E, F, G, and H. This indicates 
substantial changes in both favourable and 
unfavourable demographic trends across the 
spatial units. Greater dispersion of points on 
the chart in the second research period indi-
cates increased differentiation of the analysed 
NUTS 3 units in terms of the structure of the 
components of actual population growth. This 
is particularly evident in the growing number 
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Figure 1. Typology of actual growth according to J.W. Webb for NUTS 3 units in European countries from 
2018-2019 and 2020-2021

Source: own elaboration based on Eurostat data
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of hyper-immigration units, accompanied by 
a decline in natural increase values.

In the first study period, the majority of 
NUTS  3 units were classified as types A–D 
(53.5%). However, in the second period, this 
share decreased to 47.3% (Tab.  1). In both 
analysed periods, type D was the dominant 
category, with the number of NUTS 3 units in 
this category increasing to 413 in 2020-2021. 
The most significant changes in the number 
of units were observed in types C and E. 
The number of type C NUTS 3 units fell from 
202 in 2018-2019 to 121 in 2020-2021, rep-
resenting a reduction of 81 units. Conversely, 
the number of type E units increased from 
253 in 2018-2019 to 335 in 2020-2021, an 
increase of 82 units.

Across all analysed NUTS 3 units (Tab. 1), 
the natural increase rate declined from 
-2.2‰ in 2018-2019 to -3.6‰ in 2020-2021, 
while the migration balance rate increased 

from 3.1‰ to 3.6‰ over the same period 
(median values). Natural increase improved 
only in type A units, rising from 2.7‰ in 2018-
2019 to 5.5‰ in 2020-2021. In NUTS 3 units 
classified as types A–D overall, the natural 
increase rate decreased from -0.6‰ in 2018-
2019 to -1.5‰ in 2020-2021, whereas the 
migration balance rate rose from 5.2‰ to 
6.1‰ in the same period. In contrast, in units 
indicating population decline (types E–H), the 
natural increase rate dropped significantly – 
from -2.2‰ in 2018-2019 to -5.6‰ in 2020-
2021 – while a slight increase in the migra-
tion balance rate was recorded, from -0.3‰ 
to 0.3‰. In the 2020-2021 period, migration 
became an increasingly important driver of 
demographic growth, partly offsetting the 
decline resulting from a  worsening natural 
increase, particularly in type A–D units. 

The number of live births in the stud-
ied countries decreased from 4.48  million 

Table 1. Number and structure of NUTS 3 units according to J.W. Webb’s typology of actual growth for 
the years 2018-2019 and 2020-2021 

Webb’s types

NUTS 3 Median

2018-2019 2020-2021 2018-2019 2020-2021

number % rank number % rank NI (‰) NM (‰) NI (‰) NM (‰)

A 32 2.7 6 18 1.5 7 2.7 -1.1 5.5 -2.6

B 22 1.8 8 17 1.4 8 2.5 1.4 2.1 0.8

C 202 16.8 3 121 10.1 4 1.3 6.1 1.2 5.4

C/D 1 0.1 9 0 0.0 N/A N/A N/A N/A N/A

D 391 32.5 1 413 34.4 1 -1.9 5.3 -2.5 6.5

D/E 0 0.0 N/A 1 0.1 10 N/A N/A N/A N/A

E 253 21.0 2 335 27.9 2 -5.5 2.2 -6.4 2.4

E/F 0 0.0 N/A 2 0.2 9 N/A N/A N/A N/A

F 183 15.2 4 169 14.1 3 -5.6 -1.7 -5.6 -1.6

G 87 7.2 5 100 8.3 5 -1.8 -3.9 -4.0 -11.5

H 31 2.6 7 26 2.2 6 0.6 -3.2 1.3 -7.4

Positive 
types

648 53.9 1 569 47.3 2 -0.6 5.2 -1.5 6.1

Negative 
types

554 46.1 2 633 52.7 1 -4.5 -0.3 -5.6 0.3

Total 1202 100.0 N/A 1202 100.0 N/A -2.2 3.1 -3.6 3.6

Notes: NI – natural increase, NM – net migration, N/A – not applicable

Source: own elaboration based on Eurostat data
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(2018) to 4.33 million (2021), i.e. by approxi-
mately 157 thousand, while the number 
of deaths increased from 4.93  million 
(2018) to 5.59  million (2021), i.e. by around 
654  thousand, resulting in a  negative natu-
ral increase of about 1.26  million in 20213. 
The  natural increase was already negative 
in most countries during both periods and 
declined even further (Tab.  2). The  largest 
drops in natural increase were recorded in 
Bulgaria (−5‰  points), North Macedonia 
(−4.4‰  points), and Serbia (−4.1‰ points). 
In  many countries, however, the negative 
natural increase was still offset by a positive 
net migration balance4, although the val-
ues and directions of net migration change 
show significant variation between countries. 
When analysing absolute values of immigra-
tion and emigration, the greatest declines in 
both groups were observed in 2020, due to 
temporary restrictions introduced during the 
pandemic. The differences in changes in net 
migration expressed in ‰ points are consid-
erable: some countries, such as Malta and 
North Macedonia, experienced a very large 

3  Total number of live births in the studied coun-
tries: 4,484,502 (2018), 4,403,178 (2019), 4,301,474 
(2020), 4,327,313 (2021). The  most significant drop 
occurred between 2019 and 2020 (−101,704), which 
may be attributed to delayed parenthood decisions 
in 2020 due to the COVID-19 pandemic. Total num-
ber of deaths in the studied countries: 4,932,970 
(2018), 4,892,534 (2019), 5,453,380 (2020), 5,587,421 
(2021). The  largest increase in the number of deaths 
was recorded between 2019 and 2020 and amounted 
to approximately 561,000 (from around 4.89 million in 
2019 to approximately 5.45 million in 2020). 

4  Total number of immigrants in the studied 
countries (no data available for Serbia [2018-2021] 
and North Macedonia [2021]): 4,121,979 (2018), 
4,394,039 (2019), 3,448,318 (2020), 4,264,775 (2021). 
The largest drop in immigration occurred in 2020, with 
nearly 950,000  fewer immigrants than in the previ-
ous year. This decline in immigration was particularly 
evident in 2020 due to mobility restrictions related to 
the COVID-19 pandemic. Total number of emigrants 
in the studied countries (no data available for Ser-
bia [2018-2021] and North Macedonia [2018-2021]): 
2,557,968 (2018), 2,712,527 (2019), 2,257,219 (2020), 
2,832,521 (2021). The  most significant change in 
emigration numbers was observed between 2019 and 
2020, with a decrease of 575,000 individuals. In turn, 
in 2021, the number of emigrants increased by approxi-
mately 575,000 compared to the previous year. 

negative change in ‰ points, while others, 
including Bulgaria, Cyprus and Lithuania, 
recorded a significant positive change5.

The analysed units, both NUTS  3 regions 
and countries, show increasing internal differ-
entiation in the values of natural increase and 
net migration components, with the decline in 
births, rise in deaths, and reduced immigra-
tion and emigration occurring in 2020. Given 
the differences in data sources used to report 
migration statistics in the studied countries, 
both relative stability and significant temporal 
variation in the components of actual popula-
tion change can be observed. For example, ten 
countries (e.g. Denmark, Iceland, Ireland, Nor-
way, Sweden) maintained their classification 
as type C countries according to J. W. Webb’s 
typology across both periods (characterised 
by high net migration and positive natural 
increase), while seven countries remained 
type D (e.g. Finland, Germany, Lithuania, Por-
tugal – positive net migration but negative 
natural increase). Among countries already 
classified as negative types in 2018-2019, tran-
sitions in 2020-2021 to other types were more 

5  In the study “Quality assessment of European mi-
gration data” (Mooyaart, Dańko, Costa, Boissonneault, 
2021), the authors indicate that the main problem re-
garding the comparability of migration data between 
countries stems from: 1) differences in registration 
based on duration (Eurostat recommends a 12-month 
threshold, although countries often apply different in-
ternal criteria), 2) undercounting resulting from vary-
ing national rules on registration and de-registration, as 
well as from the effectiveness of enforcing those rules 
(e.g., fines for failing to register), 3) coverage issues, 
meaning that the data collection system by design 
does not capture certain migrant groups (e.g., non-EU 
immigrants staying irregularly, asylum seekers, interna-
tional students) and 4) accuracy, which depends on 
the data collection methods. Countries apply differ-
ent data collection approaches, including: population 
registers (e.g., Belgium, Denmark, Finland, Norway), 
administrative registers (e.g., Bulgaria, Greece, Serbia) 
and mixed methods involving statistical modelling (e.g., 
Latvia, Romania). Furthermore, the authors point out 
that immigration data is more reliable than emigration 
data, for example due to the lack of an obligation to de-
register when leaving the country. Moreover, migration 
data from Scandinavian countries (Denmark, Finland, 
Norway, Sweden) are considered the most reliable due 
to strict registration rules, high accuracy, and well-in-
tegrated population registers, in contrast to countries 
that use mixed or model-based methods.
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Table 2. Changes in natural increase, net migration and Webb typology of European countries (2018-
2021)

Country

Natural increase (‰)
NI change 

(‰) 

Net migration (‰)
NM change 

(‰) 
Webb type 

change
2018-2019 2020-2021 2018-2019 2020-2021

Austria 0.2 -0.8 -1.0 4.3 5.1 0.8 C → D

Belgium 0.8 -0.3 -1.1 4.7 4.4 -0.3 C → D

Bulgaria -7.0 -12.0 -5.0 -7.2 5.3 12.5 G → E

Croatia -4.0 -6.1 -2.2 -6.2 -3.1 3.2 G → F

Cypr 3.9 3.7 -0.2 3.7 11.3 7.7 B → C

Czech Republic 0.1 -2.3 -2.3 3.9 3.7 -0.2 C → D

Denmark 1.2 1.1 0.0 2.4 3.3 0.9 C → C

Estonia -1.0 -3.0 -2.0 4.7 4.1 -0.6 D → D

Finland -1.4 -1.6 -0.2 2.5 3.7 1.2 D → D

France 2.2 1.1 -1.1 1.2 2.5 1.4 B → C

Germany -2.0 -2.7 -0.7 4.3 3.1 -1.2 D → D

Greece -3.5 -4.9 -1.4 2.5 -7.3 -9.8 E → G

Hungary -3.9 -5.7 -1.9 2.6 1.6 -1.0 E → E

Iceland 5.8 6.4 0.6 16.2 10.0 -6.3 C → C

Ireland 5.9 4.9 -1.0 10.0 9.1 -0.9 C → C

Italy -3.4 -5.4 -2.0 5.5 0.2 -5.3 D → E

Latvia -4.8 -7.5 -2.7 -2.2 -1.0 1.2 F → F

Liechtenstein 2.6 1.8 -0.8 5.7 5.4 -0.3 C → C

Lithuania -4.6 -7.9 -3.3 1.8 7.2 5.5 D → D

Luxembourg 3.2 3.2 0.0 16.5 12.0 -4.5 C → C

Malta 1.5 0.5 -1.0 39.0 4.6 -34.4 C → C

Montenegro 1.1 -1.9 -3.0 -1.5 -1.5 0.0 H → F

Netherlands 1.0 0.3 -0.7 5.6 5.0 -0.6 C → C

North Macedonia 0.3 -4.2 -4.4 0.0 -57.0 -57.0 A/B → G

Norway 2.7 2.5 -0.2 4.1 2.9 -1.2 C → C

Poland -0.8 -4.2 -3.4 0.6 -10.1 -10.7 E → G

Portugal -2.5 -4.0 -1.6 4.4 6.3 1.9 D → D

Romania -3.2 -6.3 -3.2 -2.1 -1.2 1.0 F → F

Serbia -5.4 -9.5 -4.1 0.0 0.0 0.0 E/F → E/F

Slovakia 0.7 -1.8 -2.4 0.7 -0.4 -1.1 B/C → F

Slovenia -0.5 -2.3 -1.8 7.5 5.0 -2.6 D → D

Spain -1.2 -2.8 -1.6 8.4 4.6 -3.8 D → D

Sweden 2.4 1.8 -0.7 7.8 4.2 -3.6 C → C

Switzerland 2.3 1.6 -0.7 4.9 6.0 1.2 C → C

Total -0.3 -2.0 -1.7 4.6 1.4 -3.1 G → E

Source: own elaboration based on Eurostat data
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frequent, though these transitions occurred 
only within the group of negative types.

Spatial diversity of NUTS 3 in European 
countries according to J.W. Webb’s 
typology of actual growth 

 The  spatial distribution of NUTS  3 regions 
according to J.W. Webb’s typology reveals 
considerable changes over the study period. 
One example of a stable area that retained 
its type (A → A, 10 NUTS 3 regions) is the 
entire suburban zone surrounding Paris. 
For  instance, in the department of Seine-
Saint-Denis, located to the west of the 
city, the population increased by nearly 
23,500 residents. Type B regions did not form 
distinct clusters; for example, no more than 
six regions remained in the B → B category, 
including the city of Innsbruck.

Type C regions represent areas of excep-
tionally high immigration within the European 
context. Their number declined from 202 to 
121 during the study period. Regions that 
remained in the C → C category – i.e. those 
that did not undergo a  typological shift — 
included major European cities such as Ber-
lin, Dublin, Vienna, and Zurich. Among the 
C → C regions, the largest shares of popula-
tion were found in the Netherlands (14.4%), 
France (12.9%), and Germany (12.4%). 
Regions that transitioned from type C to D 
(56 NUTS  3 regions), reflecting a  decline in 
natural population growth, included several 
large Spanish cities such as Seville, Madrid, 
and Málaga. Spain played a  dominant role 
in this transition category, with its NUTS  3 
regions accounting for 36.1% of the total pop-
ulation within the C → D group, followed by 
Poland with 20.2%. Meanwhile, cities such as 
Frankfurt am Main, Düsseldorf, and Cologne 
were among the many German metropolitan 
areas that shifted from type C to E, F, G, or H.

Among the most populous D → D regions 
(272 NUTS 3 units) were, once again, primar-
ily Spanish cities such as Barcelona, Alicante, 
Valencia, and Granada. Despite having expe-
rienced negative natural population growth 
for years, these areas continue to attract  

significant numbers of immigrants, resulting 
in positive overall population growth. Ger-
many, however, played the leading role in 
this transition category, with its NUTS 3 units 
accounting for 34.8% of the total population 
assigned to the D → D type, followed by Spain 
(22.3%) and France (12.9%). Among the most 
populous regions transitioning from type D 
to E, F, G, or H (116 NUTS 3 regions in total) 
— i.e. to types characterised by unfavourable 
net population change — were mainly cities 
in northern Italy, including Bergamo, Milan, 
and Bologna. In the most numerous transition 
group, D → E (77 NUTS 3 units), Italy played 
the dominant role, with its NUTS  3 regions 
comprising 27.7% of the total population 
assigned to this transition type, followed by 
Germany (25.3%).

Among the types characterised by unfa-
vourable demographic conditions, the most 
populous E → E regions (159 NUTS 3 units) 
once again included large Italian cities such 
as Turin, Vicenza, and Treviso. In this transi-
tion category, Italy played a  dominant role, 
with its NUTS  3 regions accounting for 
35.6% of the total population assigned to 
this type. E-type regions formed character-
istic rings around major metropolitan areas 
such as Paris, Berlin, and Madrid. A  similar 
pattern was observed in Poland; however, 
due to the polycentric nature of its settle-
ment network, the spatial arrangement was 
more dispersed. Interestingly, 51 NUTS  3 
units transitioned from the negative E type 
to the more favourable D type. Among the 
regions transitioning from C → C, 53.6% of 
the total population belonged to Germany. 
F → F units (73 NUTS 3) represent arguably 
the least favourable demographic profile, as 
they are characterised by both negative natu-
ral change and negative net migration. In the 
F → F transition, Poland played the leading 
role, with its NUTS 3 units comprising 31.7% 
of the total population assigned to this group, 
followed by Italy (29.5%). The most populous 
F → F units included Rome in Italy, and the 
Katowice and Kielce subregions in Poland. 

Among the NUTS 3 units classified under 
type G, the most common transition was from 
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Figure 2. Distribution of NUTS 3 regions in European countries according to J. W. Webb’s typology of 
actual population growth from 2018-2019 and 2020-2021
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G → F  (45 NUTS 3 units), again dominated 
by Poland, whose NUTS 3 regions accounted 
for 52.4% of the total population assigned 
to this transition type. In the H → H cate-
gory, the most populous region was, among  
others, Paris.

In terms of population share (average 
population for 2020-2021) in the analysed 
countries, the dominant transitions were as 
follows6: 
•	 Leading share A-D: Austria: C → C 

(49,4%), Belgium: D → D (30,6%), Cypr: 
C → C (100%), Czech Republic: C → D 
(29,1%), Denmark: D → D (39,1%), Esto-
nia: C → C (56,8%), Finland: C → C 
(31,2%), France: A  → A  (18%), Germa-
ny: D → D (35,1%), Hungary: D → D 
(18,3%), Iceland: C → C (100%), Ireland: 
C → C (69,3%), Liechtenstein: C → C 
(100%), Luxembourg: C → C (100%), 
Malta: C → C (93,3%), Netherlands: C 
→ C (48,1%), Norway: C → C (66,5%), 
Slovenia: D → D (41,6%), Spain: D → D 
(39,3%), Sweden: C → C (55,3%), Swit-
zerland: C → C (66,7%), 

•	 Leading share E-F: Bulgaria: F → E 
(34,6%), Croatia: E → G (44,9%), Greece: 
E → G (18,1%), Italy: E → E (26,9%), Lat-
via: G → G (32,7%), Lithuania: D → E 
(29,5%), Montenegro: H → F (100%), 
North Macedonia: F → G (45,4%), 
Poland: G → F (26,2%), Portugal: C → E 
(27,8%), Romania: D → G (18,9%), Ser-
bia: F → F (43,2%), Slovakia: A  → H 
(15,1%). 

In 2020-2021, the largest number of units 
represented type D (413 NUTS 3 regions), fol-
lowed by type E (335, see Tab.  3). Compar-
ing the number of NUTS 3 regions must be 
approached with caution, as these units vary 
significantly in terms of area, population size, 

6  It should be emphasised, however, that the coun-
tries under study are highly internally diversified in 
this regard, and due to the scale of the analysis, it is 
not possible to present the share of all combinations. 
Therefore, it was decided to present only the dominant 
transition, according to J.W. Webb’s typology, in each 
country.

and population density. The range in popula-
tion size across the examined NUTS 3 regions 
is vast — from approximately 11,500 inhabit-
ants in El Hierro (Spain) to around 6.8 million 
in Madrid. Similarly, the lowest population 
densities are recorded in NUTS 3 regions in 
Finland and Sweden, where they amount to 
just a  few people per km², while in others, 
such as Brussels or Paris, population densities 
are extremely high, reaching several or even 
over ten thousand people per km².

In summary, the largest demographic 
growth during the analysed period was 
recorded in type C → C regions, where 
the population increased by approximately 
1.1 million (Tab. 3). This indicates that strong 
migration hubs contributed most significantly 
to population growth across the studied area. 
The  next largest increases were observed 
in type D → D regions — primarily charac-
terised by continued positive net migration 
despite natural decrease — where the popu-
lation grew by nearly 781,000, as well as in 
demographically weakening regions classi-
fied as C → D (with a population increase of 
approximately 506,000). These regions expe-
rienced a shift from positive to negative natu-
ral change, but positive net migration con-
tinued to drive population growth. The most 
substantial population losses occurred in 
F → F regions (-434,000), followed by E → E 
regions (-348,000). Overall, population 
growth during the study period was primarily 
driven by migration, while the role of natural 
change diminished or remained negative — 
in some cases offsetting the positive effects 
of migration.

Positive and negative types – general 
classification of transitions in European 
countries according to Webb’s typology

Areas with a  favourable demographic situ-
ation were predominantly composed of 
a mosaic of NUTS 3 regions that, during the 
study period, were characterised not only 
by a positive total population change (natu-
ral increase plus net migration), but also by 
stability, as evidenced by the lack of change 
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in their classification according to J.W. Webb’s 
typology (Fig. 3). In contrast, demographically 
negative areas present a markedly different 
spatial image of the processes under investi-
gation. NUTS 3 regions classified as negative 

(without a change of type) can be described 
as stagnating regions of Europe. Together 
with units that transitioned into negative 
types during the analysed period, they illus-
trate the deepening demographic disparities  

Table 3. Matrix of typological combinations according to Webb in NUTS 3 for the years 2018-2019 and 
2020-2021 

Number of NUTS 3

Webb’s  
types

2018/2019

A B C C/D D E F G H total

20
20

/2
02

1

A 10 4 4 0 0 0 0 0 0 18

56
9B 2 6 9 0 0 0 0 0 0 17

C 7 7 103 0 3 0 0 0 1 121

D 1 2 56 0 272 51 10 17 4 413

D/E 0 0 0 0 1 0 0 0 0 1

63
3

E 0 1 6 0 77 159 80 12 0 335

E/F 0 0 0 0 0 2 0 0 0 2

F 4 0 3 0 12 24 73 45 8 169

G 4 1 9 1 26 17 20 13 9 100

H 4 1 12 0 0 0 0 0 9 26

total
32 22 202 1 391 253 183 87 31

1 202
648 554

Population change

Webb’s  
types

2018/2019

A B C C/D D E F G H total

20
20

/2
02

1

A 134 585 36 065 30 707 0 0 0 0 0 0 201 357

2 
72

2 
61

0B 44 777 33 900 108 863 0 0 0 0 0 0 187 540

C 25 964 49 305 1 116 567 0 3 047 0 0 0 44 1 194 925

D 2 815 6 110 505 518 0 781 290 -17 592 -34 646 -98 962 -5 745 1 138 788

D/E 0 0 0 0 417 0 0 0 0 417

-1
 5

79
 6

37

E 0 403 35 163 0 57 833 -348 449 -269 910 -70 996 0 -595 956

E/F 0 0 0 0 0 -3 320 0 0 0 -3 320

F 1 506 0 8 696 0 8 654 -72 186 -433 937 -243 190 -17 516 -747 974

G 3 768 4 550 15 155 176 16 715 -17 613 -106 165 -136 159 -19 399 -238 972

H 3 128 -679 33 990 0 0 0 0 0 -30 272 6 167

total
216 543 129 653 1 854 658 176 867 954 -459 160 -844 657 -549 306 -72 889

1 142 973
3 068 983 -1 926 011
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Figure 3. Detailed changes in NUTS 3 according to J. W. Webb’s typology in the years 2018-2019 and 
2020-2021
1 – P → P (no change), 2 – P → P (change), 3 – N → P (change), 4 – N → N (no change), 5 – N → N 
(change), 6 – P → N (change)
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along the West–East axis. Moreover, among 
the subregions that shifted from positive to 
negative types – indicating a  significant 
deterioration in their demographic situa-
tion – a  strong concentration is evident 
in South-Eastern European countries. It is 
also worth noting the considerable scale 
of demographic decline in subregions of 
Northern Italy. 

The generalised spatial distribution of 
both growing and demographically shrinking 
areas in Europe reveals a  clear dichotomy 
between Western and South-Eastern Euro-
pean countries. In many countries, there is 
a marked monocentric dominance of a single 
urban centre acting as a demographic growth 
pole. In this context, the influence of major 
European metropolises such as Madrid, Lis-
bon, Paris, Berlin, and Prague is particularly 
visible. Their role manifests not only in the 

concentration of positive demographic bal-
ances in core urban zones but also in the 
diffusion of this trend into broad suburban 
belts. In Poland, unlike in countries domi-
nated by a  single metropolis, the complex 
and polycentric settlement structure results 
in positive population growth being confined 
to just a  few suburban zones around the 
largest cities. The  majority of the country’s 
territory has been experiencing sustained 
depopulation for some time. The marked spa-
tial contrast between eastern and western 
parts of Germany stems from both histori-
cal conditions and the dominant position of 
Berlin as the main demographic centre in the 
eastern Länder. Demographically dynamic 
regions also include areas with high settle-
ment attractiveness, such as coastal zones, 
mountainous regions, and other locations 
perceived as desirable places to live.

Figure 4. General changes in NUTS 3 according to J. W. Webb’s typology in the years 2018-2019 and 
2020-2021
Positive – sum 1, 2, 3 (Fig. 3), negative – sum 4, 5, 6 (Fig. 3) 
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In the period 2020-2021, demographically 
favourable areas (positive total) were inhabit-
ed by more than half of the studied population, 
amounting to 154.2 million residents across 
the analysed countries. In six countries, 100% 
of the population lived in areas classified  

as demographically favourable – including 
Cyprus, Iceland, Liechtenstein, and Luxem-
bourg (Tab.  4). Similarly, in four countries, 
100% of the population resided in areas clas-
sified as demographically unfavourable – such 
as Croatia, Montenegro, North Macedonia, 

Table 4. Distribution of population in positive (P) and negative (N) Webb’s Types by country (2020-2021) 

Country P total
P → P  

(no 
change)

P → P 
(change) N → P N total

N → N  
(no 

change)

N → N 
(change) P → N 

Total  
population  

[2020-2021]

Austria 87,5 75,6 9,9 2,1 12,5 3,4 6,1 3,0 8 916 864

Belgium 91,4 59,1 32,3 0,0 8,6 0,0 0,0 8,6 9 771 613

Bulgaria 5,7 2,3 0,0 3,4 94,3 38,0 37,3 19,0 6 934 015

Croatia 0,0 0,0 0,0 0,0 100,0 10,4 65,3 24,3 1 371 489

Cypr 100,0 100,0 0,0 0,0 0,0 0,0 0,0 0,0 892 006

Czech Republic 53,0 24,0 29,1 0,0 47,0 27,0 5,9 14,1 10 697 858

Denmark 92,6 58,8 23,1 10,7 7,4 0,0 7,4 0,0 5 831 404

Estonia 86,2 56,8 0,0 29,4 13,8 0,0 0,0 13,8 1 074 610

Finland 60,0 49,3 7,5 3,3 40,0 20,5 19,4 0,0 5 529 543

France 70,9 46,5 19,2 5,1 29,1 19,0 9,3 0,9 67 571 107

Germany 60,8 44,0 9,8 7,0 39,2 14,7 4,4 20,1 83 160 871

Greece 28,4 9,3 0,0 19,2 71,6 5,5 35,8 30,3 10 698 599

Hungary 18,2 18,2 0,0 0,0 81,8 33,4 20,6 27,8 9 750 149

Iceland 100,0 100,0 0,0 0,0 0,0 0,0 0,0 0,0 366 463

Ireland 100,0 79,1 20,9 0,0 0,0 0,0 0,0 0,0 4 985 382

Italy 6,2 2,5 0,0 3,6 93,8 48,2 22,3 23,3 57 838 018

Latvia 19,8 19,8 0,0 0,0 80,2 58,5 21,7 0,0 1 900 449

Liechtenstein 100,0 100,0 0,0 0,0 0,0 0,0 0,0 0,0 38 901

Lithuania 53,0 11,5 0,0 41,6 47,0 0,0 17,4 29,5 2 794 885

Luxembourg 100,0 100,0 0,0 0,0 0,0 0,0 0,0 0,0 630 419

Malta 100,0 93,3 6,7 0,0 0,0 0,0 0,0 0,0 515 332

Montenegro 0,0 0,0 0,0 0,0 100,0 0,0 100,0 0,0 621 306

Netherlands 89,5 76,1 13,4 0,0 10,5 4,3 0,0 6,2 17 441 500

North Macedonia 0,0 0,0 0,0 0,0 100,0 0,0 53,9 46,1 2 072 373

Norway 66,0 66,0 0,0 0,0 34,0 34,0 0,0 0,0 709 539

Poland 20,4 3,3 17,1 0,0 79,6 22,0 40,9 16,7 37 899 070

Portugal 35,5 23,8 0,0 11,7 64,5 13,5 19,2 31,8 10 297 081

Romania 24,8 0,0 2,6 22,2 75,2 10,3 39,0 25,9 19 265 250

Serbia 0,0 0,0 0,0 0,0 100,0 51,0 15,5 33,5 6 899 126

Slovakia 22,7 22,7 0,0 0,0 77,3 11,8 23,0 42,5 5 458 827

Slovenia 58,4 41,6 16,9 0,0 41,6 5,4 0,0 36,1 2 102 419

Spain 71,7 46,7 24,7 0,3 28,3 9,5 6,6 12,2 47 365 655

Sweden 93,7 67,8 25,9 0,0 6,3 0,0 4,8 1,5 10 353 442

Switzerland 98,0 72,9 21,0 4,1 2,0 0,0 2,0 0,0 8 638 167

Total 51,1 34,0 12,4 4,8 48,9 18,8 14,9 15,2 460 393 728
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and Serbia. The highest share of the popula-
tion affected by a shift from positive to nega-
tive demographic types was recorded in North 
Macedonia (46.1%), Slovakia (42.5%), and Slo-
venia (36.1%).

The results of the study highlight the com-
plex interplay of factors shaping the demo-
graphic situation of subregions. Whether 
a given NUTS 3 unit can be classified as demo-
graphically dynamic depends on a  range of 
components, including settlement structure, 
socio-economic conditions, residential attrac-
tiveness, and environmental features such as 
coastal or mountainous location.

Correlations between the share 
of population living in positive 
and negative demographic types 
and selected socio-economic and 
settlement characteristics by country

In the analysis of the correlations between 
the share of the population living in demo-
graphically positive and negative areas and 
selected socio-economic characteristics, sta-
tistical significance (ρ < 0.05) was found for 
7 out of the 10 indicators examined. No sig-
nificant correlations were identified – either 
for positive or negative areas – with respect 
to the old-age dependency ratio, the total 
fertility rate (TFR), and population density7. 
Detailed correlation coefficients are present-
ed in Appendix A (Tab. A1; https://rcin.org.pl/
igipz/dlibra/publication/282872). 

The Spearman rank correlation analysis 
revealed a  very strong positive relationship 
between the share of population living in 
demographically positive areas (P total) and 
GDP per capita in PPS (ρ = 0.849; p < 0.05), 
indicating that higher regional affluence was 
more frequently associated with a  greater 

7  According to the classification of correlation 
strength, absolute values of the ρ coefficient ≥ 0.8 were 
considered very strong, values between 0.6 and 0.79 as 
strong, 0.4-0.59 as moderate, and those below 0.4 as 
weak or very weak. The results focused primarily on mod-
erate correlations, as well as selected weak ones, when 
they were statistically significant and relevant in the con-
text of the observed spatial distribution of the units.

proportion of the population residing in areas 
with a  favourable demographic situation. 
Importantly, the excess mortality rate was also 
strongly and negatively correlated with GDP 
per capita in PPS (ρ = –0.775; p < 0.05). A mod-
erate positive correlation was also observed 
between P total and the mean age of women 
at first childbirth (ρ = 0.583; p < 0.05). Further-
more, the strong positive correlation between 
the age of women at first childbirth and GDP 
per capita in PPS (ρ  =  0.690; p  <  0.05) con-
firms that both variables are more prevalent 
in more developed regions. 

In the group of regions classified as P → P 
(no change), similar correlation coefficients 
were observed as for P total. Moreover, in P → P  
regions, a  moderate positive correlation 
was recorded with the number of overnight 
stays per 1,000  inhabitants, indicating that 
demographic stability in positive-type regions 
may coexist with areas attractive to tourism 
(ρ = 0.434; p < 0.05). Moderate but statisti-
cally significant associations were also identi-
fied with selected socio-demographic charac-
teristics, such as the share of population with 
tertiary education (ρ = 0.445; p < 0.05), which 
may suggest that regions with a  favourable 
demographic situation are characterised by 
a higher level of human and social capital.

In the case of regions classified as P → P  
(change), only a  weak but statistically sig-
nificant positive correlation was observed 
with GDP per capita (ρ  =  0.434; p  <  0.05). 
This indicates a possible association between 
a  sustained positive demographic type and 
a  relatively favourable economic situation. 
In contrast, for regions of the N → P type, 
a  moderate positive correlation was identi-
fied with proportion of population aged 65 
and over (ρ = 0.486; p < 0.05), which may sug-
gest that an improvement in the demograph-
ic situation in certain areas coincides with an 
advanced age structure of the population.

For all negative-type regions (N total), 
a very strong negative correlation was identi-
fied with GDP per capita (ρ = –0.849; p < 0.05), 
indicating a  close co-occurrence of an unfa-
vourable demographic situation with lower 
levels of economic development. A  strong 

https://rcin.org.pl/igipz/dlibra/publication/282872
https://rcin.org.pl/igipz/dlibra/publication/282872
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positive correlation was also observed with 
excess mortality (ρ = 0.637; p < 0.05), along 
with a  moderate positive correlation with 
the share of population aged 65 and over 
(ρ  =  0.510; p  <  0.05), confirming the link 
between adverse demographic change and 
an ageing population structure. In the case of 
N → N (change) units, a positive correlation 
with the share of population aged 65 and over 
was also observed (ρ = 0.512; p < 0.05).

In N → N (change) units, a very strong 
negative correlation was identified with 
GDP per capita (ρ  =  –0.771; p  <  0.05), as 
well as a  moderate negative correlation 
with the unemployment rate (ρ  =  –0.507; 
p  <  0.05) and the mean age of women at 
childbirth (ρ  =  –0.512; p  <  0.05). On the 
other hand, a  moderate positive correla-
tion with the excess mortality rate was 
observed (ρ  =  0.548; p  <  0.05), which may 
suggest deepening demographic challenges 
in regions affected by high levels of excess 
mortality.

In regions where the demographic situa-
tion deteriorated (P → N), a strong negative 
correlation with GDP per capita was identi-
fied (ρ = –0.644; p < 0.05), indicating a co-
occurrence of lower levels of economic devel-
opment and adverse demographic changes. 
A  moderate positive association with the 
excess mortality rate (ρ  =  0.542; p  <  0.05) 
suggests that regions experiencing increased 
excess mortality were also more likely to 
undergo negative typological shifts in demo-
graphic terms. 

Among the analysed socio-economic char-
acteristics, GDP per capita most frequently 
demonstrated strong and statistically signifi-
cant associations with demographic typolo-
gy, confirming its key role as a differentiating 
factor in the demographic growth in NUTS 3 
regions. Most socio-demographic variables 
showed moderate correlations, indicating 
their somewhat lesser importance in explain-
ing the spatial variation of demographic 
types. Overall, the findings indicate that 
demographic processes are more strongly 
linked to the level of socio-economic develop-
ment than to settlement structure.

Discussion 

During the study period, demographic 
growth in European countries was primar-
ily driven by NUTS 3 regions characterised 
by positive net migration. The results reveal 
increasing subregional disparities in terms of 
total population change. The  largest popu-
lation growth was recorded in stable units 
(C → C); however, many of these transitioned 
to type D, indicating a shift from positive to 
negative natural change. The findings of this 
analysis confirm the crucial role of migration 
as the main driver of total population growth 
in Europe (Rees & Sander, 2020), amidst 
a widespread decline in natural increase at 
the subregional level (Newsham & Rowe, 
2025). The  increased dispersion of data 
points in the Webb diagram indicates deep-
ening spatial differentiation in the dynamics 
of demographic components across the ana-
lysed European regions, which is consistent 
with the conclusions of Rees et al. (2012), 
who identified an ongoing process of demo-
graphic polarisation at the regional scale.

The phenomenon of regional depopula-
tion is accompanied by the concentration 
of population potential in the largest cities, 
particularly in major European metropolises 
such as Paris, Berlin, Stockholm, Madrid, 
and Vienna. As noted by Tintori, Alessan-
drini and Natale (2018), the concentration 
of migrants is a primary factor contributing 
to population growth in metropolitan areas. 
Wachter and Hornstr (2024) argue that inter-
national migrants tend to settle in selected 
cities, which over time evolve into permanent 
migration hubs. According to Rowe et al. 
(2019), around half of European countries are 
experiencing a trend towards population con-
centration in urbanised regions, particularly 
in Northern, Central and Eastern Europe, 
while countries in the West and South are 
undergoing population deconcentration. This 
spatial differentiation is reflected in the pat-
terns of total population change revealed in 
the present analysis. Curtale et al. (2025) indi-
cate that developmental disparities between 
NUTS 3 regions in Europe—especially along 
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the urban–rural divide—are likely to deepen 
in the future, although urban areas are 
expected to continue experiencing population 
growth, a trend that was sustained during the 
2018-2021 period, as confirmed by the find-
ings of this study.

From a  territorial perspective, the results 
of the analysis confirm particularly adverse 
demographic changes that affected, dur-
ing the study period, especially Italy and 
Poland. Bonnet et al. (2024) demonstrated 
that in 2020, Italy and Poland recorded simi-
lar declines in life expectancy, and that the 
areas most severely affected by COVID-19 
were central Spain, northern Italy, and east-
ern Poland. The  findings presented in this 
study indicate a moderate negative correla-
tion between the total fertility rate and the 
mean age at first childbirth, while the latter is 
strongly and positively correlated with GDP. 
Interestingly, Mencarini and Vignoli (2018) 
observed that fertility in Italy is closely linked 
to economic conditions, particularly women’s 
stable employment, highlighting regional dis-
parities between the South and the North of 
the country. As noted by Reynaud and Miccoli 
(2018), regions of Italy previously affected by 
depopulation are now experiencing advanced 
population ageing, which, combined with low 
fertility, contributes to the deepening of the 
demographic crisis. According to Kotowska 
et al. (2021), in countries where the connec-
tion between marriage and parenthood 
remains relatively strong – such as Italy and 
Poland – fertility tends to be low, whereas in 
countries where marriage and childbearing 
have become decoupled – such as Norway 
or Belgium –fertility levels are relatively high 
in European terms. This study also revealed 
a  moderate but statistically significant cor-
relation between the share of population 
living in regions long characterised by nega-
tive demographic balance and the old-age 
dependency ratio. A  major research chal-
lenge remains the further exploration of inter-
regional variation in the overlap of adverse 
demographic phenomena – such as low fer-
tility and demographic ageing – in relation 
to economic conditions.

Stojkoski et al. (2020) emphasise the impor-
tance of economic factors, such as GDP per 
capita, in shaping morbidity and mortality 
during the COVID-19 pandemic, while high-
lighting the limited impact of variables such 
as population density. Hennebry (2021) found 
that the resilience of rural European regions 
to crises was more closely linked to the level 
of innovation, the presence of the tourism 
sector, and the availability of public services, 
pointing to the negligible role of popula-
tion density (a  lack of significant association 
between demographic change and popula-
tion density was also identified in the present 
study). The findings of this research revealed 
a relationship between the demographic sta-
bility of positively classified regions (P total) 
and the intensity of tourist activity, measured 
by the number of overnight stays, suggest-
ing that tourism attractiveness may support 
regional demographic stability. In the context 
of residential attractiveness for migrants, 
this observation is supported by the findings 
of Viñuela (2021). Regarding excess mortal-
ity during the COVID-19 pandemic, a strong 
negative correlation with GDP levels was 
observed, confirming previous findings by 
Vestergaard and Pebody (2024). In summary, 
regions that maintained a  positive demo-
graphic balance during the study period were 
characterised by accumulated economic and 
social potentials, which contributed to their 
greater resilience to demographic and epide-
miological shocks

The present analysis adopts an approach 
that integrates typological and spatial per-
spectives, enabling a  more comprehensive 
understanding of the complexity of contem-
porary demographic transformations in 
Europe. The  identified processes of popula-
tion growth concentration in selected met-
ropolitan areas, alongside the depopulation 
of peripheral regions, are consistent with 
classical theories of polarised development 
(Myrdal, 1957; Friedmann, 1966). The results 
of the study may serve as a starting point for 
designing policies aimed at counteracting 
depopulation, particularly through enhanc-
ing the attractiveness of peripheral regions 
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and investing in the socio-economic resil-
ience of areas at risk of population decline. 
The  observed dispersion of demographic 
types confirms that classical mechanisms of 
polarised development remain relevant and 
may provide a useful theoretical framework 
for interpreting current population dynamics 
across Europe.

Conclusions

The conducted analyses confirm that both 
cross-sectional and temporal studies of 
demographic change are essential, yet com-
plex, due to the interplay of long-term trends 
and external shocks such as the COVID-19 
pandemic. The  results demonstrate that the 
level of socio-economic development – par-
ticularly GDP – plays a key role in shaping the 
demographic situation of European subre-
gions, acting as the main factor underpinning 
their resilience. Among all the examined vari-
ables, GDP exhibited the strongest and most 
consistent correlation with changes in  total 
population growth. 

Regions with higher levels of socio-eco-
nomic development demonstrated greater 
demographic stability during the crisis, as 
measured by population growth, whereas less 
developed areas experienced significantly 
higher mortality rates, further deepening 
their unfavourable demographic situation.  

The findings confirm the persistence of adverse 
demographic trends such as declining fertility, 
increased mortality, and depopulation pro-
cesses, all of which were further intensified by 
the effects of the pandemic – although their 
intensity and spatial distribution varied across 
countries. It should be emphasised, however, 
that migration continued to play a crucial role 
in maintaining population growth during the 
analysed period.

Despite limitations such as inconsistent 
migration data quality or changes in NUTS 
3 boundaries, the analysis of actual popula-
tion change provides valuable insights into 
demographic processes. It can serve as an 
important source of knowledge for further 
research as well as for the development 
of  regional and national policy strategies. 
This line of research is particularly valuable 
as it integrates multiple dimensions and can 
be further developed by examining the deter-
minants of demographic resilience to health 
crises, taking into account the diversity of 
economic, socio-demographic, and settle-
ment indicators across countries, in the con-
text of polarised development processes. 

Editors’ note: 
Unless otherwise stated, the sources of tables and 
figures are the author’s, on the basis of their own 
research.

References
Aassve, A., Cavalli, N., Mencarini, L., Plach, S., & Livi Bacci, M. (2020). The COVID-19 pandemic and 

human fertility: Birth trends in response to the pandemic will vary according to socioeconomic condi-
tions. Science, 369(6502), 370-371. https://doi.org/10.1126/science.abc9520

Abbasi, A. F., Karimi Dehkordi, N., SoleimanvandiAzar, N., Roohravan Benis, M., & Nojomi, M. (2025). 
Gini coefficient, GDP per capita and COVID-19 mortality: a systematic review of ecologic studies. 
BMC Public Health, 25(1), 1960. https://doi.org/10.1186/s12889-025-22921-y

Aboelnaga, S., Czech, K., Wielechowski, M., Kotyza, P., Smutka, L. & Ndue, K. (2023). COVID19 resilience 
index in European Union countries based on their risk and readiness scale. PLoS One, 18(8).  
https://doi.org/10.1371/journal.pone.0289615

Armillei, F., Filippucci, F., Fletcher, T. (2021). Did Covid-19 hit harder in peripheral areas? The case of Ital-
ian municipalities. Economics & Human Biology, 42. https://doi.org/10.1016/j.ehb.2021.101018

https://doi.org/10.1371/journal.pone.0289615
https://doi.org/10.1016/j.ehb.2021.101018


375Changes in actual population growth across European subregions (NUTS 3)…

Geographia Polonica 2025, 98,  3, pp. 357-377

Balbo, N., Kashnitsky, I., Melegaro, A., Meslé, F., Mills, M. C., de Valk, H., & Vono de Vilhena, D. (2020). 
Demography and the coronavirus pandemic. Population & Policy Compact: Policy Brief, 25.

Barrai-Hennebry, M. (2024). Dynamics and spatial polarisation of rural regions in Europe: An economic 
investigation. Doctoral dissertation. Adam Mickiewicz University in Poznań.  
https://bip.amu.edu.pl/__data/assets/pdf_file/0026/298430/Barrai-Hennebry_rozprawa-doktorska.pdf

Becker, G. S. (1992). Fertility and the economy. Journal of Population Economics, 5, 185-201.  
https://doi.org/10.1007/BF00172092

Billari, F. C., & Liefbroer, A. C. (2010). Towards a new pattern of transition to adulthood?. Advances in Life 
Course Research, 15(2-3), 59-75. https://doi.org/10.1016/j.alcr.2010.10.003

Bonnet, F., Grigoriev, P., Sauerberg, M., Alliger, I., Mühlichen, M., & Camarda, C. G. (2024). Spatial dis-
parities in the mortality burden of the COVID-19 pandemic across 569 European regions (2020-2021). 
Nature Communications, 15, 4246. https://doi.org/10.1038/s41467-024-48689-0

Curtale, R., Stut, M., Alessandrini, A., Deuster, C., Batista, E., Natale, F., & Dijkstra, L. (2025). Outlook and 
demographic perspectives for EU’s rural regions. A modelling-based exercise. European Commission, 
JRC140514.

Fetzer, T., & Rauh, C. (2022). Pandemic pressures and public health care: Evidence from England. 
arXiv:2201.09876. https://doi.org/10.48550/arXiv.2201.09876

Florida, R., Rodríguez-Pose, A. & Storper, M. (2021). Critical commentary: Cities in a postCOVID world. 
Urban Studies, 60 (8), 1509-1531. https://doi.org/10.1177/00420980211018072

Friedmann, J. (1966). Regional development policy: A case study of Venezuela. Cambridge, MA: MIT 
Press.

Galmiche, S., Coustaury, C., Charniga, K., Grant, R., Cauchemez, S., & Fontanet, A. (2024). Patterns and 
drivers of excess mortality during the COVID-19 pandemic in 13 Western European countries. BMC 
Global Public Health, 2(1), 78. https://doi.org/10.1186/s44263-024-00103-z Gauthier, A. H. (2007). 
The impact of family policies on fertility in industrialized countries: A review of the literature. Popula-
tion Research and Policy Review, 26(3), 323-346. https://doi.org/10.1007/s11113-007-9033-x

González-Leonardo, M., Rowe, F., & Fresolone-Caparrós, A. (2022). Rural revival? The rise in internal 
migration to rural areas during the COVID-19 pandemic. Who moved and where?. Journal of Rural 
Studies, 96, 332-342. https://doi.org/10.1016/j.jrurstud.2022.11.006

Hajdu, T., Krekó, J., & Tóth, C. G. (2024). Inequalities in regional excess mortality and life expectancy dur-
ing the COVID-19 pandemic in Europe. Scientific Reports, 14, 3835.  
https://doi.org/10.1038/s41598-024-54366-5

Hradsky, O., & Komarek, A. (2021). Demographic and public health characteristics explain a large part 
of variability in COVID-19 mortality across countries. European Journal of Public Health, 31(1), 12-16. 
https://doi.org/10.1093/eurpub/ckaa226

Igari, A. (2023). Spatiotemporal inequalities of excess mortality in Europe during the first two years of the 
Covid-19 pandemic. Regional Statistics, 13(3), 510-535. https://doi.org/10.15196/RS130306

Kotowska, I. E., Mynarska, M., & Gauthier, A. H. (2021). Family transformations and sub-replacement fer-
tility in Europe. In A. M. Castrén, V. Česnuitytė, I. Crespi, J. A. Gauthier, R. Gouveia, C. Martin, … & K. 
Suwada, K. (Eds.), The Palgrave handbook of family sociology in Europe (pp. 159-177). Cham: Palgrave 
Macmillan. https://doi.org/10.1007/978-3-030-73306-3_8

Lappegård, T. (2000). New fertility trends in Norway. Demographic Research, 2, 15-34.  
https://doi.org/10.4054/DemRes.2000.2.3

Lee, C. T., Hu, J. L., & Kung, M. H. (2022). Economic resilience in the early stage of the COVID-19 pan-
demic: An across-economy comparison. Sustainability, 14(8). https://doi.org/10.3390/su14084609

Lesthaeghe, R. (2014). The second demographic transition: A concise overview of its development. Pro-
ceedings of the National Academy of Sciences, 111(51), 18112-18115.  
https://doi.org/10.1073/pnas.1420441111

https://doi.org/10.1038/s41467-024-48689-0
https://doi.org/10.1177/00420980211018072
https://doi.org/10.1016/j.jrurstud.2022.11.006
https://doi.org/10.1093/eurpub/ckaa226
https://doi.org/10.1007/978-3-030-73306-3_8
https://doi.org/10.4054/DemRes.2000.2.3
https://doi.org/10.3390/su14084609


376 Marzena Walaszek

Geographia Polonica 2025, 98, 3, pp. 357-377

Liang, C.-K. & Chen, L.-K. (2021). National health care quality and COVID-19 case fatality rate: Interna-
tional comparisons of top 50 countries. Archives of Gerontology and Geriatrics, 98.  
https://doi.org/10.1016/j.archger.2021.104587

Luppi, F., Arpino, B., & Rosina, A. (2020). The impact of COVID-19 on fertility plans in Italy, Germany, 
France, Spain, and the United Kingdom. Demographic Research, 43, 1399-1412.  
https://www.jstor.org/stable/26967844

Lupu, D., & Tiganasu, R. (2022). COVID-19 and the efficiency of health systems in Europe. Health Eco-
nomics Review, 12. Article 14. https://doi.org/10.1186/s13561-022-00358-y

McDonald, P. (2006). Low Fertility and the State: The Efficacy of Policy. Population and Development 
Review, 32(3), 485-510. http://www.jstor.org/stable/20058901

Mencarini, L., & Vignoli, D. (Eds.). (2018). Genitori cercasi. L’Italia nella trappola demografica. Milano: 
Egea.

Mooyaart, J. E., Dańko, M. J., & Boissonneault, M. (2021). Quality assessment of European migration 
data. The Hague: Netherlands Interdisciplinary Demographic Institute (NIDI-KNAW), University of 
Groningen.

Myrdal, G. (1957). Economic Theory and Under-Developed Regions. Washington, DC: International Bank 
for Reconstruction and Development.

Newsham, N., & Rowe, F. (2025). The demographic causes of European sub-national population declines. 
European Journal of Population, 41(10). https://doi.org/10.1007/s10680-025-09730-0

OECD. (2023). Ready for the Next Crisis? Investing in health system resilience. Paris: OECD Health Policy 
Studies, OECD Publishing. https://doi.org/10.1787/1e53cf80-en

Pomar, L., Favre, G., de Labrusse, C., Contier, C., Boulvain, M., & Baud, D. (2022). Impact of the first wave 
of the COVID-19 pandemic on birth rates in Europe: A time series analysis in 24 countries. Human 
Reproduction, 37(12), 2921-2931. https://doi.org/10.1093/humrep/deac215

Rees, P., & Sander, N. (2020). The role of internal migration as a driver of regional population change in 
Europe. Comparative Population Studies, 44. https://doi.org/10.12765/CPoS-2020-17

Rees, P., Van Der Gaag, N., De Beer, J., & Heins, F. (2012). European regional populations: Current trends, 
future pathways, and policy options. European Journal of Population / Revue Européenne de Démogra-
phie, 28(4), 385-416. https://doi.org/10.1007/s10680-012-9268-z 

Reynaud, C., & Miccoli, S. (2018). Depopulation and the aging population: The relationship in Italian 
municipalities. Sustainability 10 (4). https://doi.org/10.3390/su10041004

Rønsen, M. (2004). Fertility and family policy in Norway: A reflection on trends and possible connections. 
Demographic Research, 10, 265-286. https://doi.org/10.4054/DemRes.2004.10.10

Rowe, F., Bell, M., Bernard, A., Charles-Edwards, E., & Ueffing, P. (2019). Impact of internal migration on 
population redistribution in Europe: Urbanisation, counterurbanisation or spatial equilibrium?.  
Comparative Population Studies, 44. https://doi.org/10.12765/CPoS-2019-18

Sagan, A., Webb, E., McKee, M., Greer, S. L., Karanikolos, M., Williams, G. A., & Winkelmann, J. (2021). 
Health systems resilience during COVID-19: Lessons for building back better. European Observatory 
on Health Systems and Policies, WHO Regional Office for Europe.  
https://www.ncbi.nlm.nih.gov/books/NBK590211/

Sannigrahi, S., Pilla, F., Basu, B., & Basu, A. S. (2020). The overall mortality caused by COVID-19 in the 
European region is highly associated with demographic composition: A spatial regression-based 
approach. arXiv preprint arXiv:2005.04029. https://doi.org/10.48550/arXiv.2005.04029

Sargento, A., & Lopes, A. S. (2024). Territorial resilience on the aftermaths of COVID-19 crisis –  
An exploratory analysis on the role of innovation. Regional Science Policy & Practice, 16(1).  
https://doi.org/10.1111/rsp3.12697

https://www.jstor.org/stable/26967844
https://doi.org/10.1186/s13561-022-00358-y
http://www.jstor.org/stable/20058901
https://doi.org/10.1093/humrep/deac215
https://doi.org/10.12765/CPoS-2020-17
https://doi.org/10.1007/s10680-012-9268-z
https://www.ncbi.nlm.nih.gov/books/NBK590211/
https://doi.org/10.1111/rsp3.12697


© �Institute of Geography and Spatial Organization 
Polish Academy of Sciences  •  Warsaw  •  2025

Article first received  •  28 November 2024
Article accepted  •  8 September 2025

Open acces article under the CC BY 4.0 license

377Changes in actual population growth across European subregions (NUTS 3)…

Śleszyński, P. (2022). Geografia pandemii: Zróżnicowanie i dynamika rozprzestrzeniania się COVID-19 
w Polsce (marzec 2020–marzec 2022). Studia Politologiczne, 65(65), 11-28.  
https://doi.org/10.33896/SPolit.2022.65.1

Sobotka, T., Zeman, K., Jasilioniene, A., Winkler-Dworak, M., Brzozowska, Z., Alustiza-Galarza, A., … & 
Jdanov, D. (2024). Pandemic roller-coaster? Birth trends in higher-income countries during the COVID-19 
pandemic. Population and Development Review, 50, 23-58. https://doi.org/10.1111/padr.12544

Sommarribas, A., & Nienaber, B. (2021). Migration and mobility of third-country national labour workers 
to and inside Europe during the COVID-19 pandemic – a legal analysis. Comparative Migration Stud-
ies, 9(1), 22. https://doi.org/10.1186/s40878-021-00229-1

Stojkoski, V., Utkovski, Z., Jolakoski, P., Tevdovski, D., & Kocarev, L. (2022). Correlates of the country differ-
ences in the infection and mortality rates during the first wave of the COVID-19 pandemic: Evidence 
from Bayesian model averaging. Scientific reports, 12(1), 7099.  
https://doi.org/10.1038/s41598-022-10894-6

Thévenon, O. (2011). Family policies in OECD countries: A comparative analysis. Population and Develop-
ment Review, 37(1), 57-87. https://doi.org/10.1111/j.1728-4457.2011.00390.x

Tintori, G., Alessandrini, A., & Natale, F. (2018). Diversity, residential segregation, concentration of 
migrants: a comparison across EU cities. Findings from the Data Challenge on Integration of Migrants 
in Cities (D 4I). Publications Office of the European Union, Luxembourg.  
https://doi.org/10.2760/823648

Turgel, I. D. & Chernova, O. A., 2024. COVID-19 and regional resilience: Trends, priorities, and the geog-
raphy of research. Journal of Safety Science and Resilience, 5(3), pp. 295-305.  
https://doi.org/10.1016/j.jnlssr.2024.04.004

Van de Kaa, D. J. (1987). Europe’s second demographic transition. Population Bulletin, 42(1), 1-59. PMID: 
12268395.

Vestergaard, L. S., & Pebody, R. G. (2024). Understanding excess mortality in Europe during  
the COVID-19 pandemic. The Lancet Regional Health–Europe, 45.  
https://doi.org/10.1016/j.lanepe.2024.101053

Viñuela, A. (2021). Immigrants’ spatial concentration: Region or locality attractiveness?. Population, 
Space and Place, 28(2). https://doi.org/10.1002/psp.2530

Vogiazides, L., & Kawalerowicz, J. (2022). Internal migration in the time of COVID: Who moves out of the 
inner city of Stockholm and where do they go?. Population, Space and Place, 29(4), 1-18.  
https://doi.org/10.1002/psp.2641

Wachter, G. G., & Hornstra, M. (2024). Internal mobility of international migrants in Europe: A critical 
literature review and research agenda. Population, Space and Place, 30 (8), e2822.  
https://doi.org/10.1002/psp.2822

Webb, J. W. (1963). The natural and migrational components of population changes in England and 
Wales, 1921-1931. Economic Geography, 39, 130-138. https://doi.org/10.2307/142506

https://doi.org/10.1111/padr.12544
https://doi.org/10.1111/j.1728-4457.2011.00390.x
https://doi.org/10.2760/823648
https://doi.org/10.1016/j.jnlssr.2024.04.004
https://doi.org/10.1002/psp.2530
https://doi.org/10.1002/psp.2641
https://doi.org/10.1002/psp.2822

	Contents



