Funded by
the European Union

@ GRANULAR

RURAL ATTRACTIVENESS: CONCEPT
AND EMPIRICAL EVIDENCE FROM
EU RURAL AREAS

D4.5

APRIL 2026

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect
those of the European Union or the European Research Executive Agency. Neither the European Union nor the granting authority can
be held responsible for them. UK participants in the GRANULAR project are supported by UKRI- Grant numbers 10039965 (James
Hutton Institute) and 10041831 (University of Southampton).



o
#e GRANULAR

D4.5 RURAL ATTRACTIVENESS:
CONCEPT AND EMPIRICAL EVIDENCE
FROM EU RURAL AREAS

GRANULAR: Giving Rural Actors Novel data and re-Useable tools to
Lead public Action in Rural areas

Horizon Europe Grant Number (101061068); UKRI Grant Numbers

Project name

Project No James Hutton Institute (10039965) and University of Southampton
(10041831).

Type of funding Horizon Europe Research and Innovation Action (RIA)- UK Research &

scheme Innovation Grant

Call ID & topic HORIZON-CL6-2021-COMMUNITIES-01-01

Website www.ruralgranular.eu

Document type Deliverable

Status Final version

Dissemination level Public

Carlos Tapia, John Moodie, Kamila Dzhavatova (NOR); Michael

Authors Wogerer, Dejana Golic, Krisztin Tamas (IIASA); Tereza BureSova
(CzU)

Work Package :

Leader Nordregio (NOR)

Project coordinator Mediterranean Agronomic Institute of Montpellier (IAMM)

Citation: Tapia, C., Moodie, J., Dzhavatova, K., Wégerer, M., Golic, D., Krisztin, T., & BureSova, T. (2026).
Rural Attractiveness: Concept and Empirical Evidence from EU Rural Areas. GRANULAR.
https://doi.org/10.5281/zen0do.20396616

This license allows users to distribute, remix, adapt, and build upon the material in any medium or format for
noncommercial purposes only, and only so long as attribution is given to the creator.

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily

reflect those of the European Union or the European Research Executive Agency. Neither the European Union nor the granting

authority can be held responsible for them. UK participants in the GRANULAR project are supported by UKRI- Grant numbers | 1
10039965 (James Hutton Institute) and 10041831 (University of Southampton).

Funded by the
European Union


http://www.ruralgranular.eu/
https://doi.org/10.5281/zenodo.20396616

o
#e GRANULAR

Table of contents

F N o] 0] 017/ 0 11 T PP UPPPUPTTTIN 4
EXE@CULIVE SUMIMAIY ...eiiiiiiiiie et ettt e ettt e e e ettt e e ekttt e e e steee e e meeeeeeameeee e e neeeeaamseeeeeameeeeeeanteeeeannteeeeanseeeesanseeeeannneaens 5
I [ a1 e To [V T ox 1T o] o F O TP PU PP PRI 7
2. Rural Attractiveness: CONCEPLUAL FEVIEW ....ciiiiiiiiiiiiiiee ettt e e st e e e e e e st e e e e e s s b rar e e e e e s s nnaraeees 8
2.1. Rural Attractiveness and Territorial Capital ...........cooo i 10
2.2. Rural Attractiveness Factors and INAICATIOIS ..........uviiiiiiieiiiee et 15
2.3. Rural Attractiveness and the EU PoliCy LaNASCAPE ........ccceeiiiiiiiiiieie it sciieee e e sivareee e e 21
2.4, Rural Attractiveness Governance and Policymaking StruCtUres ..........cccoocvvviriieee e 23
2.5. Conclusion — A practical approach to rural development policy based on an attractiveness logic........ 25

3. Determinants of net migration in Europe’s rural areas ................cccocuiiiiiiii i 27
R 700 I [0 1o T [0 Tox 1o T o BT PP PP PPTPPPPT 27
3.2. Objectives and Methodological CONIIDULION ..........ooiuiiiiiiiieiiiiie e 27
3.3. Data and regional ClasSIfICAtioN ..............ii it e 28
3.4. Measuring rural attractiveness through population Change...........cccoccvveiiiiii e, 29
3.5. Explanatory factors and poliCy VAriabIES ..........ccoiiiiiiiiiiiiiie e 30
TGN\ =11 g ToTo (o] (oo (o= T =T o] o] o =T o SRR 31
T A Y/ = 1T T =2 U] PP PPT 33
3.7.1.  Structural Economic Drivers: The Power of Income and Labor ...........c.ccoceveviiiieniineeen, 34

3.7.2. Geography, Accessibility, and the Rural "Penalty” ............cccceeeeiiiiiiiee e 34

3.7.3. Spatial Interdependencies: The Contagion of Decline............cccoouviiieiii i 34

3.7.4. Differential Policy Impacts Across TYPOIOQIES ......cccceviiiiiiiiiiee e 34

3.7.5. The Logarithmic Impact of POIICY SUPPOIT .......ccoiiiiiiiii et 34

3.7.6. Diversification and Environmental Trade-0ffS ... 35

3.8. Policy implications and CONCIUSION .........coouuuiiiiiie et e e e e e re e e e e e s sab e eeeeeeean 35

4. Determinants of rapid demographic growth in Europe’s rural areas................ccccceeviieeeniieeeeciennn. 36
o I Vo1 o o (U {1 o ] [T PP TR PPTT 36
4.2. Rural demographiC grOoWEN .........oiiiiiiie e e e e e e e e e e e e e e e aaaeaaan 36
4.2.1. Delineating MUIal @rEas........ccccuuiieiiiiee et e et e e e tee e e e ent e e e e nae e e e anneeeeeeneeas 36

4.2.2. Population change across rural and urban ar€as ...........cocccvvvveeeie i 37

4.3. Drivers of rural demographiC PEMfOrMANCE .........cciiiiiiiiiiiiiec e e e 42
4.3.1.  AccesSiDility 10 DASIC SEIVICES .....ciiiiiiiiiiiiiee et 43

4.3.2. Employment and Working CONAItIONS .........coiiiiiiiiiiiiiieeeeiiiiiiiie e sirieee e e snrraeeeee e 43

4.3.3. Material living conditions and iN€QUAlIIES ...........c.uuvvieeieiiiiiiiiiice e 44



5.

6.

7.

o
#e GRANULAR

4.3.4. Quality of life and VeabIlity..........ccoooiiiiiiiiii e 44

4.3.5. Social trust community bonds, place attachment...........ccocccvviieiiiiii 45

4.3.6. Demographic and compositional faCtOrS............cccuvviiieieiiiiiiiiiiee e 45

4.4, Data and METNOUS ....cooiiiieiiiee e e e e s e e e e e e et e e e e e e e e e bbb e e e e e e s bbbt eeeeeeaan 46
4.4.1. Dependent Variable ..........couiuiiiiieie e 46

4.4.2. PrediCtor Varables ....... ... 48

4.4.3. Hierarchical Model fitling........cc.cooiiriiiii e 50

A5, RESUIES.....ceeee ettt ettt oot ee ook b et e oo b bt e e e R b e e e e e R bt e e e e b e e e e e aRb e e e e e bbe e e e anr e e e e nneas 52
4.5.1. Model-fit / performance COMPATISON ..........ceiiiiiiiiiiiiiiee e e e sbbrreee e e e 52

4.5.2.  Model aCCUIraCy COMPATISON .....uuiiiieiiiiiiiiiiteeeesssiitreeeeeessssbbrereeeessssabbreeeeessssnsrrreeeeeesnas 54

4.5.3. RaNdOM-EffECES SITUCTUIE.......uviiiiiiie i e e 55

4.5.4. Fixed-effect COBfICIENTS .....cooiiiiiii e 56

T B Lol =11 o o TP PO P TP PPPPPR P 59
4.7. Conclusions and poliCy IMPICALIONS .........coiiuiiiiieie e e e a e e e s sab b reeeeeeaas 61
CONCIUAING FEIMAIKS ...ttt et e et e e et e e s e e s s nr e e e s sereeeennneeeenans 62
REFEIEICES ...ttt ettt oo a e e e e b et e e ab e e e e sb e e e e bb e e e e s nb e e e e s e e e e nnees 63
(D=1 = U= o] o= o o | GRS 79



Acronyms

DEGURBA
EFTA

EU

GDP
ISCED
LAU
LTVRA
SME

Degree of urbanisation

European Free Trade Association

European Union

Gross Domestic Product

International Standard Classification of Education
Local Administrative Unit

Long Term Vision for Rural Areas

Small and Medium Enterprise

»

~
2

GRANULAR



~
@& GRANULAR

y

Executive summary

Rural areas constitute 83% of the European Union's territory yet are home to only 28% of its population, creating a
stark spatial imbalance that defines much of the continent's contemporary socio-economic landscape. Despite the
European Commission's recognition of these regions as central to European identity and economic potential, a
profound divergence exists between prosperous and demographically attractive rural zones and those suffering from
long-term decline. Approximately forty percent of Europeans reside in shrinking regions, where population aging,
depopulation, and a lack of essential services have fostered what scholars sometimes term ‘left-behind areas’. This
report seeks to address these disparities by synthesising a theoretical framework with rigorous quantitative analysis.
The work posits that rural attractiveness is not a static attribute but a fluid, multidimensional construct dependent on
the strategic alignment of territorial capitals—such as natural assets, infrastructure, and social trust—with the specific
needs of target groups, including existing residents, newcomers, and visitors.

The conceptual foundation of the report outlines a seven-step territorial approach designed to guide policymakers
from assessment to implementation. This framework is primarily designed for regional and local policymakers, yet
not all places possess the requisite critical mass of territorial capitals to transform, meaning there will inevitably be
'winners' and 'losers' in the pursuit of enhanced attractiveness. In instances where attracting newcomers proves
unviable, policy focus may need to shift towards improving the quality of life for existing residents, a dilemma that
can engender tensions as prioritising one group's interests may adversely affect others. This highlights the inherently
fluid nature of rural attractiveness, wherein a region's asset base and desired target demographics are in a constant
state of flux, necessitating a flexible, place-based approach that involves continuous re-evaluation to ensure policies
remain salient and effectively balance the competing needs of diverse stakeholder groups within an overarching
strategic framework. This implies that rural development cannot rely on generic, top-down interventions but must
instead be rooted in a deep understanding of local asset bases and the specific demographics a region aims to
attract or retain.

To ground these theoretical propositions in empirical reality, the report presents two distinct empirical analyses that
utilise advanced econometric and statistical methods. The first experiment, presented in Section 2, focuses on the
determinants of net migration in Europe’s rural areas. This analysis reveals that nearly two-thirds of a region's
demographic trajectory is influenced by spatial spillovers from neighbouring areas, underscoring the necessity of a
"functional regionalism" approach. A critical finding from this analysis is the divergent impact of Common Agricultural
Policy funding streams. While direct income support acts as a vital demographic stabiliser, with a doubling of funds
associated with a significant increase in population growth, agri-environmental schemes are linked to a measurable
growth penalty. This suggests that environmental conservation measures, if not socially coupled with job creation,
may restrict traditional labour-intensive land use and fail to provide the alternative employment necessary to retain
and attract populations in/to remote areas. Consequently, the proposed framework advocates for a flexible, place-
based strategy that continuously reevaluates regional assets and adjusts policy focus to maintain equilibrium
between competing stakeholder interests.

The second empirical analysis challenges the prevailing narrative of universal rural decline by showing that over
sixteen percent of European rural grid cells experienced sustained demographic growth relative to their respective
administrative regions between 2011 and 2021. Through a granular analysis of census data, the study isolates the
specific drivers of this rapid expansion, revealing a context-dependent relationship between demographic change
and a range of predictors. Crucially, accessibility to urban agglomerations proved a significant determinant, with
shorter distances to towns and cities correlating with higher rates of population growth. Labour market conditions—
specifically, lower levels of long-term unemployment and reduced early school leaving—also played a vital role.
Furthermore, higher material living standards, as reflected in household income and property prices, substantially
increased the probability of rapid population growth. Cooler climates and greater accessibility to cultural heritage
were also associated with greater odds of rapid demographic expansion. Finally, regions exhibiting lower levels of
perceived corruption demonstrated a propensity for rapid population expansion. These results indicate that rural
revitalisation is context-dependent and that the strength of these determinants varies significantly across different
geographical settings, reinforcing the argument against one-size-fits-all policy solutions.

Collectively, these findings indicate that enhancing rural attractiveness requires a nuanced departure from siloed,
project-based interventions. Policymakers must adopt a tiered approach that recognises the heterogeneity of the
rural landscape, protecting remote areas with essential income anchors and basic service provision while fostering
diversification in intermediate regions. The report concludes that while not every rural area can rapidly reverse past
demographic trajectories—and tensions between target groups are inevitable—a strategic alignment of
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environmental, economic, and social policies can mitigate decline and foster sustainable growth. By integrating the
fluid nature of territorial assets with targeted, evidence-based interventions, the EU can better navigate the complex
interplay of forces shaping the demographic future of its rural heartlands.



~
@& GRANULAR

y

1. Introduction

Today, rural areas represent 83% of European territory and are home to 28% of the total European population
(Perpifia Castillo et al 2018). Consequently, the European Commission has highlighted rural areas as a core part of
our European identity and economic potential, outlining a need to cherish and preserve European rural areas and
invest in their future (European Commission 2021a). However, as the OECD (2022) note, ‘not all regions are made
equal’ and there are widespread socio-economic disparities across European rural areas. Some rural regions are
economically prosperous and attractive for investment, new residents, and tourists (Melece et al 2020); whereas
other rural regions are struggling to keep pace with the forces of globalisation, urbanisation, and the modern
knowledge-based economy (Rodriguez-Pose & Dijkstra 2021). The latter regions are frequently characterised as
so-called ‘left-behind places’, which are areas suffering from long-term socio-economic decline (Pike et al. 2024).

Regions that can attract new population and businesses possess a critical mass of territorial capital, innovation
infrastructure, and public service amenities that are usually centred around larger urban areas and cities (Servillo et
al 2012). In contrast, many rural areas are suffering from a range of challenges, including, population ageing and
decline, poor transport and connectivity infrastructure, including a limited access to digital broadband, a lack of basic
public services and amenities, reduced job opportunities, lower income levels, insufficient housing availability,
environmental threats, and weak local governance and leadership structures (European Commission 2021b). These
challenges limit the attractiveness of rural areas as places to live and work, thereby increasing the divergence
between the most prosperous rural areas and those in decline (ibid).

The diversity of rural challenges and opportunities requires carefully tailored place-based rural development policies
responsive to the territorial asset base of each different region (Beer et al 2024; Rodriguez-Pose & Wilkie 2017).
Rural development policies that effectively address local challenges and citizen needs are facilitated through the
implementation of effective bottom-up, community-led policymaking, based on territorial governance approaches
(Castro-Arce & Vanclay 2020; Esparcia & Abbasi 2020). However, the complex, multi-dimensional nature of the
issues facing rural areas leave policymakers with difficult decisions on whether to introduce rural policy measures
designed to mitigate against the worst impacts of socio-economic decline or attempt to revitalise regions through
adaptive and transformative economic policies (Zang et al 2020; Copus et al 2021).

The EU’s Long-Term Vision for Rural Areas (LTVRA) presents an optimistic outlook for rural revitalisation and
regeneration processes (European Commission 2021a). The Rural Vision posits that the EU’s Green and Digital
Transitions provide opportunities for stimulating economic growth, reducing disparities, and improving the quality life
in rural regions (Ibid). Rural areas are viewed as having a crucial role in cultivating sustainable food production,
preserving biodiversity, fighting against climate change, and implementing the European Union’s Green Deal, Farm
to Fork, and biodiversity targets (lbid). The increase in home office working since the Covid-19 pandemic was also
viewed as a potential gamechanger for the revitalisation of rural areas (Low et al 2023). Flexible teleworking has
given people the opportunity to live independently from the location of their offices and clients, therefore, many have
turned to rural areas looking for a higher quality of life in terms of lower costs, less pollution, and more security
(European Commission 2021b). There was a substantial increase in teleworking in rural areas in the years 2020
and 2021 due to the COVID-19 crisis; however, after the pandemic, urban areas quickly regained their attractiveness
as the centres of gravity of economic activities, innovation, opportunities, and cultural life (Ibid).

EU, national, regional and local level regional development strategies are targeted on maximising the new
opportunities associated with green and digital transformations, with the aim to revitalise rural areas by making them
more attractive places to live for current residents, whilst also attracting new residents, migrants, and tourists
(ESPON 2020). Within this policy context, the concept of ‘rural attractiveness’ has grown in salience within research
circles, with academics exploring what territorial specificities enhance regional growth and development in rural
areas (Russo et al 2012; Barbovic et al 2018; Melece et al 2020; Cerba & Velten 2024). 40% of the population in
Europe are living in a shrinking region characterised by population decline and aging; population shrinkage is
particularly prevalent in rural regions, where natural decline and growing urbanisation accelerate shrinking, along
with policy challenges, including labour market shortages, fiscal sustainability, infrastructure provision, and access
to services (ESPON 2024). The study of rural attractiveness can contribute to overcoming these challenges by
enhancing our knowledge and understanding of how to utilise the territorial asset base of rural areas to help increase
their appeal as places to live, work, and visit (Servillo et al 2012).
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2. Rural Attractiveness: conceptual overview

This Chapter provides a conceptual overview of the notion of rural attractiveness. The overview is structured in six
sub-sections. The first one introduces the concept of rural attractiveness, examining how it has been defined in
academic literature. The second sub-section explores the concept of territorial capital and the crucial role of existing
and potential territorial assets in rural regions for enhancing attractiveness. This sub-section introduces the Territorial
Capital Framework for Rural Attractiveness which showcases the relationship between territorial capital and rural
attractiveness. The third sub-section explores the different factors and indicators of rural attractiveness, before
providing an overview of which of these indictors relate to the territorial capitals identified in the Territorial Capital
Framework for Rural Attractiveness. The fourth sub-section provides an overview of the current EU rural and regional
policy landscape, highlighting overlaps and interlinkages with the concept of rural attractiveness. The fifth sub-
section of the paper examines the governance structures associated with the rural attractiveness concept. In the
concluding section, the paper provides a practical step by step policymaking approach for promoting rural
attractiveness building on the Territorial Capital Framework for Rural Attractiveness.

In recent years, academic interest in assessing the attractiveness of rural areas has increased, with research
focusing on examining the economic well-being and quality of life in rural regions in response to growing challenges,
such as, depopulation, land abandonment, and a loss of biodiversity (Cerba & Velten 2024). The attractiveness of
rural areas deserves special consideration owing to their unique spatial characteristics and distinct socio-economic
and demographic contexts and challenges (Argent et al., 2013; Wu and Gopinath, 2008). Melece et al (2020) note
that rural attractiveness is about promoting rural development and creating the conditions that entice different people
to invest, relocate, live, work, and marry in rural areas, including existing rural populations, potential newcomers (i.e.
permanent residents and migrants), and visitors (i.e. tourists).

Rural attractiveness is commonly associated with the spatial diversity of regions, encompassing a range of unique
territorial characteristics inherent to rural areas that can be mobilised effectively to enhance the attractiveness of a
region to existing and new populations (Servillo et al 2012). A diverse set of territorial assets are viewed as essential
factors that can be leveraged to foster regional growth and territorial cohesion. By attracting investments and mobile
populations, while retaining current residents, rural areas can harness their diverse strengths for more balanced and
harmonious regional development (Russo et al., 2012a). The underlying assumption is that focusing on and
cultivating the diverse strengths of these places will lead to more cohesive development; consequently,
attractiveness is seen as a fundamental aspect of competitiveness (lbid). For this reason, the concept of rural
attractiveness is inextricably linked to the core aims of EU, national, regional, and local regional development policies
designed to enhance regional economic growth, competitiveness, and reduce disparities (Servillo et al 2012).

Cerba & Velten (2024) note that rural attractiveness is ‘a complex and multi-faceted concept for which there is no
single, universally applicable definition.” (also see Argent et al., 2007, Russo et al., 2012b; Lysgard et al., 2013;
Barbori¢ et al., 2018; Swidyr'\ska and Witkowska-Dabrowska, 2021). There is no one fixed definition of rural
attractiveness, but a wide range of descriptions and explanations from various authors across academic disciplines
(Melece et al 2020). Table 1 below provides an overview of the different conceptualisations of rural attractiveness
from across the academic literature.

Table 1: Academic Definitions of Rural Attractiveness

Definition Source
is the capacity to durably attract different forms of resources to a ESPON (2006)
region (human, economic and financial).

the interaction of a complex set of characteristics based on the Neuschmid et al.
presence/absence of certain forms of territorial capital with the (2013)

attraction of various audiences varying in their level of transience in

place from long-term residents as working population to short-term

visitors and some hybrids mobility’s between the two. Attractiveness

becomes a place-specific asset that guarantees some kind of socio-

economic stability.

assumes the capacity of retaining the reached level of development, Zivkovic et al., 2015
attractiveness and population already residing on a certain territory.
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Also, the capacity for internationalisation, that is, attracting new
development, residents and investments in a certain territory.

is a social, political, economic, environmental mentality that relates Barbovic et al., 2018
to territorial quality and territorial capital. It is

Rural

the capacity of certain territorial capitals and assets to attract and
Attractiveness retain target groups (tourists, residents, migrants and companies or
investments) by already existing or developed advantages.

is about rural development that encompasses the diversity of rural Melece et al (2020)
life, places and professions. It is about creating conditions that
entice people to invest, relocate, live, work and marry in rural areas.

is a complex and multi-faceted concept associated with various Cerba & Velten,
aspects of quality of life and living conditions in rural and peri-urban 2024
areas.

Source: authors adaptation from Polirural 2019

The different definitions outlined in Table 1 reveal some common features of the rural attractiveness concept. Firstly,
rural attractiveness is based on the identification and mobilisation of various social, economic, environmental, and
political territorial capitals. Lysgard and Cruickshank (2013) note that the concept of attractiveness for a given region
encompasses a multitude of interconnected and intricate territorial factors. This perspective is confirmed by Hamri
et al. (2014) who highlights that the allure of a territory results from the combination of interconnected elements,
including geographical, economic, human, and historical dimensions. Barboric et al. (2013) offer a comprehensive
definition of attractiveness, describing it as the interplay of an intricate array of characteristics dependent on the
existence or absence of specific forms of human and business territorial capital. Secondly, the definitions in Table 1
highlight that the main objective of promoting rural attractiveness is to enhance development, increase
competitiveness, and improve the quality of life in regions. In this context, attractiveness is portrayed as a place-
specific asset that ensures a degree of socio-economic stability (Neuschmid et al 2013). Thirdly, rural attractiveness
relates to retaining and attracting different target groups, including existing residents, migrants, second homeowners,
tourists, businesses, and investors (Barbovic et al 2018).

Servillo et al (2012) note that ‘the usefulness of the concept of territorial attractiveness and its value as a component
of regional policy depend on how it is defined, (and) on the particular object of analysis’. Cerba & Velten (2024)
support this perspective arguing that the application of the attractiveness concept is dependent on a number of
interrelated factors. These factors include, firstly, the scale and type of territory: the current socio-economic context
and specificities of a region should determine the focus of territorial capitals leveraged to promote attractiveness
(Russo et al. 2012b). For example, an emphasis on regional economic development and competitiveness might not
be appropriate in regions that lack a critical mass of innovation infrastructure. In rural regions with limited economic
growth potential, it might be more prudent to focus on social and environmental assets that enhance the quality of
life for residents and potential newcomers (Servillo et al 2012). Secondly, the time frame: the factors that determine
the attractiveness of a region differ depending on whether people are coming for a short-term visit or a long-term
change of residence (Argent et al 2007). Thirdly, the type of citizen targeted: the elements of rural attractiveness
considered most relevant are dependent on type of individuals a region is trying to attract (Lysgard et al 2013) The
combination of factors that attract citizens varies depending on the group, so it is important that policymakers and
researchers explore and identify which economic, environmental, and social assets reinforce the attractiveness of
regions for different groups (Servillo et al 2012).

Cerba & Velten (2024) point out that objective assessments of rural attractiveness are not possible as ‘the
attractiveness of rural areas is not an absolute quality, but a relative one, and can only be determined in comparison
to other regions.’ In other words, a rural area might be deemed more attractive due to its proximity to an urban hub,
or if other surrounding areas have become less attractive (Russo et al 2012a). Furthermore, rural attractiveness is
not an undifferentiated concept in relation to different target groups (Servillo et al 2012). The dangers of zooming in
on aspects of regional attractiveness that appeal to one group might well reduce the attractiveness of the region for
another group, so policymakers must take a balanced perspective when considering the relationship between
territorial capitals and their attractiveness to different groups (Ibid).
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The attractiveness of an area is frequently intertwined with the concept of "territorial capital" (Barbovic et al 2018).
According to Servillo et al. (2012), territorial capital stands out as a pivotal dimension shaping the attractiveness of
regions. The notion of “territorial capital” encompasses a sophisticated framework of natural and socioeconomic
elements that collectively define a distinctive set of local assets (Polirural 2019). Territorial capital refers to a
combination of material and immaterial assets that impact the capacity of regions to influence socio-economic
development (Smith and Von Krogh Strand, 2011). The strong presence and relational interaction between both
material and immaterial assets create the conditions for optimal regional development and growth (Camagni and
Capello, 2009). Overall, territorial capital is regarded as a positive public good that regions, local communities, and
citizens can benefit from (Van der Ploeg & Mardsen 2008).

Indeed, scholars have approached the study of regional attractiveness through a territorial capital lens within both
urban and rural contexts (Deas and Giordano 2001; Bryden and Hart, 2004; Russo et al 2010; Servillo et al 2012;
Neuschmid et al. 2013; Jones et al 2016; Polirural 2019). Table 2 provides an overview of the broad territorial capital
themes that have been identified as essential for stimulating regional attractiveness. Table 2 highlights a high level
of similarity in the territorial capitals identified across different studies on attractiveness. The high level of uniformity
indicates that the core territorial capitals identified in Table 2 are relevant across all regions, irrespective of territorial
type (i.e. rural-urban distinction). The presence, or lack of presence, of these core territorial capitals impacts both
positively and negatively on the level of attractiveness of different types of regions.

As shown in Table 2, for Deas and Giordano (2001), the 'static capital' of a place comprises of four fundamental
territorial capitals: economic, institutional, physical, and social environments. These four capitals are also found
across the other studies in Table 2, although what Deas and Giordano (2001) refer to as “physical capital”’ is
referenced ) in other studies as “infrastructure capital” (Bryden & Hart 2004), “anthropic capital” (Russo et al 2010;
Servillo et al 2012; Neuschmid et al. 2013), or “produced/built capital” (Jones et al 2016). In contrast, Bryden and
Hart (2004) distinguish between five ‘tangible’ and five ‘less tangible’ territorial capital factors used to assess regional
performance. The five tangible factors are Natural Resources, Human Resources, Infrastructure, Investment, and
Economic Structures. The five less-tangible factors are Market Performance, Institutional Structures and
Performance, Networks, Community and Culture, and Quality of Life. Whilst most authors working with territorial
capital recognise a distinction between tangible (material) and intangible (immaterial) regional capitals (Camagni &
Capello), it is not absolutely necessary to make this distinction when determining which territorial capitals are to be
the focus of research on regional attractiveness. The tangible/intangible distinction is more helpful for researchers
when identifying territorial capital indicators and determining which research methods to use in gathering information
on these indicators.

In the research of Bryden and Hart (2004), “quality of life” stands out alone in relation to the range of other territorial
capitals identified in Table 2. It is open to question the extent to which quality of life constitutes a territorial capital.
While authors including Constanza et al (2007) and Mainet and Edouard (2017) recognise quality of life as a factor
of attractiveness, it is very difficult define and hard to measure as quality of life is largely subjective to the
circumstances of individual citizens (ESPON 2006). Furthermore, quality of life encompasses a range of factors
related to key territorial capitals (e.g. environment, social, economic, human, and institutional aspects) that will
impact on the quality of life assessment (OECD 2017; ESPON 2017). In other words, quality of life will be higher if
there are a range of territorial capital assets in a region, and lower, if key territorial capitals are missing, or not being
utilised. Consequently, it might be more useful to consider “quality of life” not as a territorial capital, but as an output
(aim or objective) of effectively utilising territorial capitals to foster regional attractiveness.

As Table 2 shows, some authors use different words to refer to the same territorial capitals; for example,
“environmental” and “natural” capital can be used interchangeably to refer to landscape and other nature-based
physical assets; whereas, “anthropic”, ‘“infrastructure”, and “produced/built” capitals can also be used
interchangeably to refer to manufactured assets, including roads, vehicles, houses, and machinery. Furthermore,
some authors in Table 2 group certain territorial capitals, whereas other keep them separate. Russo et al (2010) and
Neuschmid et al (2013) group economic and human capitals, and social and cultural capitals. In contrast, Servillo et
al (2012) group human and social capitals. Enough distinction can be made between these grouped capitals to keep
them separate as Jones et al (2016) have done. For example, economic capital relates to the regional economic
base and innovation capacities, whereas human capital is about the capability of citizens to develop new knowledge,
education, training, and skills. Social capital examines levels of trust, reciprocity, and understanding between local
actors and networks; whereas, cultural capital considers values, beliefs, and socially held knowledge (Jones et al
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2016). Interestingly, however, Jones et al (2016) do not recognise the importance of “institutional” capital. In contrast,
institutional capital is seen by both Servillo et al (2012) and (Russo et al 2010) as both a features of attractiveness
and necessary attributes for mobilising regional assets. Generally, there is merit in trying to distinguish between
different capitals, rather than grouping them as this makes the search for measurable indicators more targeted and
reduces the potential for duplication across capitals. Certain capitals could potentially be incorporated into other
capitals as an asset or indicators; for example, Jones et al (2016) “financial capital” relates to funding availability,
which could be included as an indicator under “economic capital”. It is important that researchers provide clear
descriptions on what each territorial capital relates to and their corresponding indicators to help add clarity and
clearly distinguish between capitals.

Table 2: Territorial capitals associated with regional attractiveness
Attractiveness Studies

Bryden & Russo et al | Servillo etal | Neuschmid Jones et al Polirural
Hart 2004 2010 2012 et al. 2013 2016 2019

Natural
Resources
Human
Resources
Infrastructur
e
Investment

Deas and

Giordano
2001

Territori
al

o1 I\ Environme
nt
Economic
Physical
Social

Economic
Structures
Market
Performanc
e
Institutional
Structures
and

Environment
al

Economic
and human
Anthropic
Social and
cultural
Institutional

Environment
al

Economic
Anthropic
Human and
social
Institutional
Cultural

Environment
al

Economic
and human
Anthropic
Socio-
cultural
Institutional

Natural
Human
Produced/Bui
It Capital
Social
Financial
Cultural

Natural
Economic
Anthropic
Social
Institution
al

Cultural
Human

Performanc
e

Networks
Community
and Culture
Quality of
Life

Source: authors own construction based on academic literature cited in table.

Moreover, more applied studies of attractiveness have also been conducted by Tillvaxtanalys in Sweden who
investigated how different Swedish municipalities have worked to increase their attractiveness, focusing on three
key territorial factors: 1) physical environment; 2) public services; and 3) local cultures and attitudes (Tillvaxtanalys
2014). The study found that there is no one single factor that defines attractiveness and that enhancing the
attractiveness of rural areas requires a long-term assessment of various interrelated factors. Similarly, the OECD
(2022) have developed a conceptual framework for measuring the attractiveness of OECD regions based on six
territorial factors and 14 corresponding indicators, as highlighted in Figure 1 below.
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Figure 1: Fourteen dimensions representing six domains of territorial attractiveness towards three core targets:
investor, talent and visitors

Innovation
Labour
market

Economic

Attractiveness
Natural

capital

Visitor Appeal

. Investors
Enviromnent |
Cultural
capital

Visitors

Transportation Land and
Housing

Digitalisation

Social

cohesion |

Education |

Source: OECD (2022)

The territorial attractiveness factor “public services” identified in the Tillvaxtanalys (2014) study is often included as
an indicator under the headings “anthropic capital” or “infrastructure capital” in other attractiveness frameworks (e.g.
Bryden & Hart 2004; Servillo et 2012). Access to public services as its own individual territorial capital would,
however, seem more appropriate given the importance attributed to public service availability to citizens living in
rural regions (Slatmo and Bogason 2024; Slatmo et al 2023; Cedergren et al 2021). Under the OECD (2022)
framework, the capital “resident well-being” suffers from the same ambiguity as “quality of life” under the Bryden and
Hart (2004) model. Many of the indicators under this capital (health, education, social cohesion) could be
accommodated under other territorial capitals outlined in Table 3, such as “social capital” and “human capital”. The
same could be said of the capitals “land and housing”, “connectedness”, and “visitor appeal”’, and their corresponding
indicators (OECD 2022). These factors could fit under existing capitals in Table 2, with land, housing, and
connections related to “anthropic capital” and “visitor appeal” and “tourism” becoming an indicator of “economic
capital”.

Figure 2 below outlines a new territorial capital framework for rural attractiveness which builds on the existing
attractiveness frameworks outlined in the discussion above and in Table 2.
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Figure 2: Territorial Capital Framework for Rural Attractiveness

Rural Attractiveness
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Environment Selelie Services

Capital Capital Capital Capital
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Rural Regional Development Paolicies
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Economic Quality of Disparitie
Growth Life s

Source: authors own creation

Figure 2 highlights 8 core territorial capitals that are considered crucial for promoting attractiveness in rural areas
(see Table 3 below for a more detailed description of each territorial capital). The arrows between the territorial
capitals and rural attractiveness box indicate the close interrelationship between the two; the presence and effective
utilisation of the 8 territorial capitals identified can contribute significantly to enhancing the attractiveness of a region,
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while growing levels of regional attractiveness can further stimulate the evolution of regional territorial capitals. The
model shows how these territorial capitals must interact with existing regional governance structures and different
target groups. Firstly, policymakers must determine which territorial capitals are most relevant for enhancing regional
attractiveness, depending on the current regional context and specificities. Secondly, policymakers must also decide
which target groups they want to enhance attractiveness for (e.g. existing residents, potential newcomers, or both)
and evaluate which territorial capitals are most relevant for different target group audiences. Based on this
assessment, regional territorial capitals are mobilised through rural regional development policies designed to
promote attractiveness for different target groups. Finally, the aims and objectives of these policies are to enhance
economic growth, reduce disparities, and improve the quality of life in the region, which in turn promotes the rural
attractiveness of a region as a whole.

Table 3: Territorial capital description
Territorial Capital Description

Natural assets and resources, including the quality of landscape, climate, air, water,

Natural Environment S . -
soil, biodiversity and land availability.

Existing economic base (e.g. labour market) and overall levels of economic activity,
including levels of tourism, innovation, and entrepreneurship, the number of
businesses, firms and sectors, levels of employment, income and investment, and
access to public and private funding.

Economic

Manufactured assets, including the built environment (e.g. architecture), energy and
Infrastructure waste management structures, housing availability, digital infrastructure, and
transport connectivity with urban hubs.

Levels of access and availability to public service provisions and amenities, such as
Public Services shops, recreational activities, health care, education, social care, and psychological
support.

Effective and efficient governance and policymaking structures with high levels of
Institutional institutional capacity, democracy, participatory policymaking processes, and
accessibility to decision-makers.

Strong sense of community and high levels of social interaction based on trust,
Social collaboration, reciprocity and shared understandings between local networks and
citizens. Also, limited crime levels and poverty.

Human The education, skills, and training capacities of the region.

The history, culture, and heritage base of the region, including local values, beliefs

Cultural and socially held local knowledge.

Source: authors own creation

Each territorial capital outlined can be assessed individually, however, they are also deliberately grouped together
inside a box within Figure 2 to showcase that they are all interrelated and can potentially impact upon one another.
For example, the natural asset base (nature and environmental capital) can be used to mobilise the green economy
(economic capital), high levels of education, training, and skills (human capital) can facilitate economic diversification
(economic capital). Availability and access to public services (public service capital) can improve social cohesion
(social capital). Furthermore, high levels of social cohesion and interaction (social capital) and efficient institutional
infrastructure (institutional capital) is vital for mobilising and maximising the potential for all other territorial capitals.
The links between territorial capitals are complex and wide ranging and the relationship between different territorial
capitals is something that needs to be explored further in academic research on attractiveness (Polirural 2019).

Russo et al (2012b) note that attractiveness as a characteristic of place varies according to strength and weaknesses
of different regional territorial capitals. Indeed, the attractiveness of a specific region arises from the fusion of these
various territorial capitals and assets, and the manner in which they are effectively utilised by local institutions and
actors (Servillo et al 2012). Russo et al (2012b) argue that achieving place attractiveness is dependent on finding a
balance across these different regional assets and ensuring that policy focus on regional assets that reinforce, rather
than diminish attractiveness. It is, therefore, crucial to continually review and evaluate territorial capitals considering
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emerging trends and developments to ensure the policy focus remains on the most relevant regional assets
(Eimermann 2015). It is also important to note that the selection of territorial capitals should be determined by the
type, and size of the territory (city, region, municipality), the socio-economic characteristics of the region, and on the
target/stakeholder groups (PoliRural 2019). Finally, Russo et al (2012b) argue that the existence of territorial capitals
does not necessarily translate into regional attractiveness if these capitals are not being utilised effectively by local
institutions and actors.

The European Commission (2021b) note that the attractiveness of rural areas is conditioned by multiple factors.
Rural attractiveness is often linked with the economic growth and competitiveness of territories, and their ability to
attract businesses, jobs, investment, and tourism (Kull et al 2020). Rual attractiveness is also linked to natural assets
and landscapes, including the provision of biodiversity and ecosystems (Diaz et al., 2015). Elshof et al. (2017) refer
to the “rural idyll” and elements of social life that make rural areas attractive places to be, including friendly people,
a less hurried lifestyle, and limited crime. However, academics have also pointed to more practical factors that can
motivate people to move to rural areas, such as cheap housing, proximity to family and friends, and public service
provisions (Bijker et al., 2012; Spinalis et al., 2011). Eimermann (2015) highlights a connection between lifestyle
migration and counter-urbanisation with individuals moving to rural areas to experience a better quality of life.
However, different ‘audiences’ may be attracted to a rural area for many different reasons, which are influenced by
the duration of their stay (Servillo et al 2012) Table 4 below provides an overview of the wide range of factors that
make rural areas attractive places to live, as identified in the academic literature.

Table 4: Rural attractiveness factors
Factors Source

Physical infrastructure, social capital and quality of the

. OECD 2001
environment.

Relations with family and friends, emotional well-being, material
well-being, health, work and productive activity, feeling part of
one’s local community, personal safety.

Pospech et al.,
2009

Rural landscapes, natural environment, calm, peacefulness,
security, existence of attractive towns, nearby, existence of | Shucksmith,
strong networks, good housing conditions, many job | 2010

opportunities, large offer of sport activities.

A clean environment, healthy lifestyle, clean fresh air and less
traffic, more space, privacy, peacefulness; a sense of
community and safeness. Healthy air quality, clean, well- | Brereton et al
maintained environment, low noise, places to walk nearby, | 2011

wildlife protection, low traffic congestion, attractive countryside,
excellent drinking-water quality.

Rural
Attractiveness

Sustainable rural communities with access to high quality public
services, a thriving and diverse local economy where agriculture
related activities are complemented by sustainable tourism and
other forms of employment in a working countryside, and an
attractive, ecologically rich and accessible countryside in which
the environment and biodiversity are conserved and enhanced.

Scott et al 2011

Spacious housing and varied home-based activities in a natural
and peaceful environment, communality, societal involvement, | Kuhmonen et al.,
safety and nature, and a safe and natural environment for the | 2016

children (wishes of young people).
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rural idyll; a desire for space, quiet, greenery, and safety. Half- | Elshof et al 2017
open landscapes, nearby beaches and other aspects of scenic
beauty, social aspects such as friendly people, a less hurried
lifestyle, and less crime; cheap housing and proximity to family
and friends.

Lower population densities, lower pollution or lower criminality | Bernard, 2018
levels.

Rural attractiveness encompasses sustainable rural | Melece et al 2020
communities with access to high quality public services, a
thriving and diverse local economy where agriculture related
activities are complemented by sustainable tourism and other
forms of employment. There is an attractive, ecologically rich
and accessible countryside in which the environment and
biodiversity are conserved and enhanced.

Source: authors adaptation from Polirural (2019)

Table 4 outlines a multitude of different factors related to rural development. The following sub-sections provide
some additional information related to some of these key factors.

e In-migration: A key question related to rural attractiveness revolves around whether people perceive a
place as attractive and whether they desire to reside or relocate there. Several studies have established the
significance of migration as a direct indicator of rural attractiveness. Rodriguez-Pose and Ketterer (2012)
look at attractiveness of a places from a migrant’s perspective and challenge the predominant focus on
economic conditions in European migration studies, revealing that regional amenities play a crucial role in
attracting migrants. Using net migration rate as a dependent variable they show that, in addition to economic
factors, network effects and various regional amenities significantly influence the relative attractiveness of
European regions. That approach is used in a range of studies focusing on different regions, including
China, European countries like the Netherlands (Elshof at al., 2017; Bijker and Haartsen, 2012), Sweden
(Hjort and Malmberg, 2006), and Europe as a whole. Research on rural attractiveness combines insights
from migration trends and population shifts. Prenzel (2023) examines the attractiveness of aging regions,
using interregional labour migration and population age structure as indicators. The findings reveal a higher
likelihood of individuals migrating away from aging regions, while the propensity to migrate toward such
areas is reduced. Additionally, the observed patterns align with age-selective migration, further reinforcing
the processes of aging and the polarisation of demographic structures.

e Socio-economic performance: Connected to the concept of rural attractiveness is the socio-economic
profile of a place. More prosperous rural regions tend to have more educated populations and increased
economic diversity (Isserman et al, 2009). The recent report from the European commission also mentions
that certain regions experience prosperity as younger, highly qualified generations migrate there, resulting
in demographic shifts. This leads to predominantly urban areas having younger populations, robust labour
markets, and increased migration. Conversely, some towns and cities in former industrial places are
economically disadvantaged and struggle to keep pace and are left behind (European commission, 2023).
At the same time studies show that rural migration has an aging effect on the population in rural areas (Hjort
and Malmberg, 2006), and counter-urban movers are more likely to be older (Lindgren, 2003). Certain rural
areas persist in confronting structural challenges, primarily arising from a blend of population decline and
aging demographics (Zang et al., 2020).

e Tourism: Another aspect of attractiveness pertains to tourism and short-term migration, a concept that
gained prominence during the pandemic, highlighting the growing allure of rural areas. Small municipalities
near cities and holiday villages emerged as primary destinations (Gonzélez-Leonardo et al., 2022).
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Business and Innovation: Attractiveness could also be seen as a feature related to business opportunities,
rural areas as good markets for some businesses. Despite potential challenges, such as limited
marketability and reliance on social ties, rural areas can offer business opportunities, particularly in the
context of rural tourism and small and medium enterprises (Argent et al., 2012). The expansion of creative
industries and knowledge-intensive business services in rural areas persists, supported by enhanced digital
connectivity (European Commission, 2020; Ofcom, 2020) and the ability to work beyond urban
environments (Townsend et al., 2017; Johnston and Huggins, 2016).

Job Opportunities: Qi et al. (2022) emphasise the role of rural in-migration to analyse spatial patterns and
driving factors. The research identifies job opportunities, rural income, investment, and local economic
levels as primary drivers for rural migration, and rural attractiveness. The indicators used were per capita
GDP, per capita net income of rural residents and the per capita fixed asset investment in the rural area to
reflect the salary and investment levels. The study on migration in Sweden reveals that rural attractiveness
is context-dependent and influenced by factors such as income and education (Hjort and Malmberg,
2006). Job opportunities can also be an important factor of rural attractiveness. Kolvereid (2016) contends
that residing in rural areas is closely linked to a heightened inclination toward self-employment, a more
pronounced intention to initiate a business, an increased likelihood of engaging in entrepreneurial
endeavours, and an elevated rate of self-employment. Individuals in rural settings, when compared to those
in urban and semi-urban environments, exhibit a stronger resolve to launch a business and are more actively
involved in the initiation of new enterprises (Kolvereid, 2016). Consequently, fostering conducive conditions
for entrepreneurship in rural areas may be as crucial, if not more so, than providing traditional job
opportunities. Small and medium enterprises also build up the image of the area and are thus instrumental
in raising the attractiveness profile of the rural areas (Kubickova et al, 2017).

Rural idyll: The attractiveness of rural areas is frequently characterised as the rural idyll. According to
Elshof et al. (2017), the rural idyll is predominantly linked to social aspects, including amicable communities,
a more relaxed pace of life, and lower crime rates. Gkartzios & Scott (2010) also highlight friendly people,
community spirit, a less hurried lifestyle, and less crime as factors often associated with the rural
idyll. Family ties are an important motivation especially for young adults, who may move to rural areas
because they want to be close to family and friends (Haartsen and Thissen, 2014). A study on rural
attractiveness in the Netherlands show that villages that do not possess attributes typically linked to the
rural idyll can still attract specific age groups (Elshof et al., 2017). The study found that rural idyll
characteristics appealing to individuals in one age group may not necessarily be attractive to those in a
different age group (lbid).

Connectivity: The quality of physical infrastructure can impact on the attractiveness of rural area, including
connections to main roads, public transport, and digital infrastructure. Improved connectivity, facilitated by
enhanced physical infrastructure or digital networks, empowers rural areas to access a wider array of
resources (Bosworth et al., 2023). This connectivity contributes significantly to bolstering the attractiveness
of rural places. Notably, rural areas with superior connections to main roads and railways exhibit higher
growth rates compared to their less connected counterparts (Gkartzios & Scott, 2010). Transport availability
and accessibility emerge as crucial components of transport effectiveness in a qualitative study on transport
strategies in rural areas by Horn et al. (2021). Bridgman (2018) emphasises the significance of public
transport access in rural communities, particularly in mitigating social exclusion among older individuals,
promoting their physical and mental well-being, and facilitating an active lifestyle. This aligns with global
reviews highlighting the potential health impacts on older people in rural areas due to a lack of access to
affordable transport. Physical infrastructure can be measured as a distance to the nearest main road (Elshof
et al., 2017), distance to the public transport stops and broadband coverage (Townsend et al.,
2017). Another factor that is mentioned quite often is the physical proximity to urban and economic centres.
Elshof et al. (2017) measure accessibility by calculating the distance from village centroids to the centroid
of the nearest urban neighbourhood.

| 17



~
@& GRANULAR

»

Public Services: Store accessibility within municipal market boundaries is found to influence the
attractiveness of city municipalities in Sweden, although no comparable relationship is evident for rural
municipalities (Oner, 2017). Luan et al. (2023) assess the spatial accessibility of hospitals, noting significant
differences for the elderly with a descending gradient from central to suburban and rural areas. Elshof et al.
(2017) also consider distance to the nearest hospital, schools, and supermarkets in their analysis,
recognising the role of services in fulfilling practical needs and contributing to village attractiveness. Elshof
etal. (2017) measure accessibility indicators by calculating the distance from village centroids to the centroid
of the nearest urban neighbourhood. Grocery stores, along with essential services such as kindergartens,
hospitals, primary and secondary schools, electricity, drinking water, and roads, are categorised as vital
rural services by Clark and Harrison (2017) and the European Network for Rural Development (2020).
Kindergartens and schools with trained teachers are identified as crucial rural services (Clark & Harrison
2017, Cras 2018; the European Network for Rural Development, 2020). There is a noted trend of closing
small urban and rural schools in Finland, Norway, and Sweden (Beach et al., 2018; Karlsdottir & Cuadrado,
2018). This closure trend has implications for student health, as traveling long distances to school negatively
impacts well-being. Schools in Nordic rural areas are considered of specific importance for producing and
maintaining social and cultural capital within communities (Karlsdéttir and Cuadrado, 2018, Kull et al., 2020).
Lehtonen (2021) views the vitality of schools as an investment in enhancing the attractiveness of rural
communities. Using the example of Finland, the study illustrates that after the closure of schools, the
population of the surrounding community experienced a more pronounced decrease compared to the period
before the school closure. Amenities are frequently assessed not only from an accessibility standpoint but
also considering density or concentration. Elshof et al. (2017) utilise the number of restaurants within 1 km
and hotels within 20 km as indicators of scenic beauty. In a study on residential exposure to green spaces,
Zhang et al. (2023) consider both availability (quantity of surrounding greenness) and accessibility (network
distance from home to major green spaces).

Housing: The situation on the housing market is also considered one of the factors of rural attractiveness.
Low house prices are an important motivation for young movers, single people (Hofstede et al., 2022). The
housing characteristics’ motive of rural migration refers in most cases to the availability of a specific house
and is particularly mentioned by people moving from an urban area (Bijker et al., 2012; Elshof et al., 2017).

Environment: Another attractiveness factor is the scenic beauty of rural areas which includes
environmental qualities, bodies of water, green spaces, mountains, and hills. It is stated that the cultural
allure of a territory plays a pivotal role in shaping a distinctive and attractive rural area. Brereton et al. (2011)
assess the well-being of individual rural residents in Ireland, highlighting key components of quality of life,
including factors such as healthy air quality, a clean and well-maintained environment, low noise levels,
proximity to walking areas, wildlife preservation, minimal traffic congestion, and an appealing countryside.

Culture: According to Hamri et al. (2014), a territory's attractiveness is rooted in its cultural appeal, which
manifests through its unique values, identity, character, heritage, sensitivity, and the expertise of its
inhabitants. This emphasis on cultural elements creates a personalised and distinct space, contributing
significantly to the overall attractiveness of a rural area.

This overview of rural attractiveness factors provides the basis for establishing indicators for assessing the core

regional

territorial capitals showcased in the Territorial Capital Framework for Rural Attractiveness (Figure 2 above).

Table 5 below provides some provisional indicator related to each territorial capital from the framework.

Table 5:

Territorial Capital

Natural

Territorial capitals and attractiveness indicators

Attractiveness Indicators
Quantitative (OECD 2022) General (Polirural 2019)

) Ecosystem services
Tree cover (% of total area)/Evolution of the )
surface area of tree cover Agriculture adapted to needs of landscape/

Environment nature preservation

Share of protected Areas
Un-renewable natural resource land
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Share of the population with exposed to an
air pollution level above 10 pg/m3

Share of municipal waste recycled

Greenhouse gas emissions produced by the
transport industry (per resident)

Share of renewables in electricity production

Land ownership & use benefits

Natural resources, including water (natural
watersheds)

Pleasant and high-quality environment
Alternation of landscapes

Clean & fresh air
Soil quality / preservation

Good solid waste management and wastewater
treatment

Biodiversity enhancement
Nature conservation

Renewable Energy — wind, solar, hydro energy

GDP per capita
Gross Value Added per worker

Economic diversity of employment by 10
economic sectors

Land prices/Evolution of land prices
R&D Total Personnel (% of total)

PCT Patent applications (per million
residents)

Employment rate (15-64 years old)
Birth rate of employer enterprises
Youth employment rate (15 -24 years old)

Employment rate of immigrants compared to
the native population

Number of tourist accommodation beds (per
1000 inhabitants)

Number of nights spent in tourist
accommodations (per 1000 inhabitants)

Share of overnight stays by foreign tourists

The number of foreign direct investment
projects

The sum of foreign capital expenditures
received by the region

The number of foreign-born employed people
as a share of the total working-age
population (15-64)

Ecological tourism; agri-tourism
Social innovation
New, high-income jobs

Diversifying the farm business (e.g. into agri-
tourism, cultural tourism, landscaping, social or
green care, education, etc.)

Support for entrepreneurs/ start-ups Income
generating capacity at large (beyond farming)

Short & local food chains — selling products at
the farm (organic products, special products,
such as cheeses, etc.)

Encourage short supply chains — linking
consumers to suppliers Producing value-added
products and services that are differentiated
from conventional products and supply chains
(i.e., niche marketing)

Bioeconomy & circular economy (valorisation of
by-products & side products, agricultural, food
and forest waste and raw materials

Social enterprises

Short & local supply chain

More young people establish SMEs
Developing a share economy
Crowd-funding and crowdsourcing

Rural services (e.g., care farming, high value-
added food products, agri-food tourism, leisure
activities)

Freshwater aquaculture
Incubator-supported start-up

Cooperatives with specific characteristics (e.g.,
women cooperative businesses or producing a
differential products or services)

Business models, which have been successful
to date

Co-production & Co-design
Resource efficiency & sustainability
Bioeconomy & Circular economy

Renewable energy (e.g. wind and solar energy)
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Built up area (% of total land area)
Housing price index

Share of housing costs (as % of household
disposable income)

% of households with very high-speed
internet access

% fibre optic coverage of building

Download time from fixed devices as % of
national average time

Number of passenger flights (accessible
within 90’ drive)

% of the population in a 120km radius who
can reach a train station within 90 mins

% of the population within a 120km radius
who can reach a highway within 90 mins

Cheaper property

Accommodation availability

Digitisation

Infrastructure in general (i.e., routes and road
access, public transport, etc.)

Improving access to internet and
communications technologies

Infrastructure for elderly people and people with
disabilities to commute — mobility and transport
(bus services, local voluntary transport services,
e.g. small busses, cheap rural taxis, etc.)

Energy and other resources effective housing

High quality sustainable designed-for-all
housing options

Low rents / cheap(er) housing prices

Revitalise old houses

Active physicians rate (physicians for 1000
population)

Access to cardiology services at a hospital

Access to maternity and obstetrics services
at a hospital

Place for leisure
Recreational Activities
Fishing, sailing, hiking/walking, etc.

Access to public services (e.g. good health care
services, schools, kindergartens, etc.)

Traditional services: groceries/bakeries
disappearing, mobility services, municipality
services at greater distance

Community services (e.g. meeting places, local
advice, agritourist information points, etc.)

Affordable health services in reach (medical
doctors, small health centres nearby,
pharmacies, etc.)

Voter turnout in general elections

Quality of Government index

Bottom-up development
Civic participation and engagement
Networks and clusters

Industrial symbiosis

Homicide rate per 100 000 residents

Poverty rates

Sense of belonging

Integrating new arrivals to the community
Being part of a group with common ideas
Freedom

Tranquillity

Contentment

Proximity to nature

High quality and healthy food (agricultural/ food
products)

Social and community support

Limited poverty and social exclusion

Share of international students in post-
secondary student population

Share of the population with tertiary
education

Ranking of universities in the World’s top 500

Problem solving skills
Human centred design

Energetic, talented & diligent people
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Access to institutions of primary education Appropriate skill mixes to exploit new rural

s . reali
Access to institutions of secondary education ty

Relevance skills
Qualified professionals
Experienced & traditional knowledge transfer

Broad range of skillsets in rural areas for
bioeconomy & circular economy, renewable
energy, tourism

Number of UNESCO World Heritages Sites Cultural heritage

Cultural Share of employment in culture and creative | Preserving and maintaining monuments
industries (characteristic buildings, farms, churches etc.)

Source: authors own creation based on assessment of indicators from Polirural (2019) and OECD (2022) studies
on rural attractiveness

The indicators highlighted in Table 5 provide a small sample of the available indicators that relate to the territorial
capitals outlined in the territorial capital framework above (Figure 2). There will be different interpretations and
discussions to be had regarding which territorial capitals the different indicators and factors belong under. It is,
therefore, important for researchers and policymakers to be consistent and clarify the interrelationship between
territorial capitals and indicators early in the research process.

Terminology surrounding EU rural and regional development policy has become closely linked with connotations of
depopulation and demographic decline (Moodie et al 2023). The ESPON Escape project highlighted that “there is a
danger that rural population policies become synonymous with negative attitudes to “lagging”, “challenged” or
“declining” regions.” (Copus et al., 2021). The project recommended that the lexicon surrounding EU rural policy
needs to be “disassociated from perceptions of failure, so that interventions can be built around positive notions of
rural “transition”, “transformation” or “restructuring” — terminology that promotes positive images of rural life around
which economically sustainable pathways, ecological performance and resilient development can be combined.”

(Ibid)

Policymaking is viewed as the main instrument for advancing rural attractiveness (Melece et al 2020). EU policies
have a vital role in boosting the attractiveness of rural areas by mobilising territorial assets to enhance
competitiveness and reduce disparities (Servillo et al 2012); however, the concept of rural attractiveness is rarely
the explicit focus of EU policies (Polirural 2019). While attractiveness is seen as a precondition for promoting regional
growth and competitiveness, the concept of attractiveness remains ambiguous in EU policymaking (Russo et al.,
2012b). Notions of attractiveness are highly relevant for policy and decision-makers involved in EU, national, and
local rural and regional development policies and planning (Cerba & Velten 2024); however, further research is
needed to help define the attractiveness concept from a policy perspective (Servillo et al 2012).

Article 174 of the Treaty of Lisbon recognises the need of the EU to support rural regions, particularly areas affected
by industrial transition and regions which suffer from severe and permanent natural or demographic handicaps
(European Union 2008). In practice, EU Common Agricultural Policy (CAP) and EU Cohesion Policy are the main
policy tools available that design, implement, and support initiatives that promote rural development and
attractiveness (Copus et al 2021). The CAP provides funding that aims to diversify employment and improve basic
services in rural areas, including support for farmers and rural communities to design and implement initiatives that
meet a range of economic, environmental, and societal challenges through the implementation of national/regional
Rural Development Programmes (RDPs: EUTA, 2011). EU Cohesion Policy (also known as Regional Policy) aims
to reduce economic, social and territorial disparities of “less developed” areas, particularly regions facing industrial
and agricultural decline, through the implementation of national, regional and cross-border implementation projects.
Cohesion Policy has traditionally prioritised a “growth oriented” approach, aiming at reducing disparities through
economic and social development initiatives, that allow declining rural regions to “catch-up” with better performing
regions (Copus et al 2021).
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While core policy documents related to EU CAP and Cohesion Policy specifically recognise challenges of rural
decline and peripherality (e.g. European Union 2008; European Commission 2008; EUTA 2011; European
Commission 2021c; European Commission 2024), the notion of rural attractiveness is rarely mentioned or explicitly
addressed. Russo et al (2012b) highlight the ambiguity between the concept of attractiveness and policy, but this is
not wholly unsurprising or illogical. Firstly, rural attractiveness is more of an overarching aim or objective of policy,
rather than an explicit policy measure to be implemented. Secondly, many of the territorial capitals that foster rural
attractiveness are already the explicit focus of EU CAP and Cohesion policies. Indeed, Table 6 below shows a strong
overlap and association between the main objectives (and sub-objectives) in these policy fields, and the key rural
attractiveness territorial capitals outlined in Figure 2 above.

Table 6: Links between CAP and Cohesion Policy objectives and rural attractiveness territorial capitals

EU Policy Key Objectives of Policy Associated Rural Attractiveness
Area

Territorial Capitals
Common

Agricultural
Policy — EU
Long Term
Vision for
Rural Areas

Cohesion
Policy
Objectives

Stronger Rural Areas (Empowered
Communities, Access to Services, Social
Innovation)

Institutional Capital
Public Services Capital
Economic Capital

Connected Rural Areas (Digital connectivity,
Transport Links, New Mobilities)

Infrastructure Capital

Prosperous Rural Areas (Diversification of
Economic Activities, Sustainable Food
Production)

Economic Capital
Nature and Environmental Capital

Resilient Rural Areas (Resilience to Climate
Change, Environmental Resilience, Social
Resilience)

Nature and Environmental Capital
Social Capital

A more competitive and smarter Europe

Economic Capital
Social Capital

A greener, low carbon transitioning towards a
net zero carbon economy

Nature and Environmental Capital

A more connected Europe by enhancing
mobility

Infrastructure Capital

2021-2027

A more social and inclusive Europe . .
P Social Capital

Europe closer to citizens by fostering the
sustainable and integrated development of all
types of territories

Source: authors own creation

Institutional Capital

In relation to EU Cohesion Policy, Servilo et al (2012) note that there is a ‘complexity, variable meanings and
vagueness associated with attractiveness and cohesion in the policy discourses of the EU." References to the notion
of attractiveness within the realm of EU cohesion policy usually relate to the idea of cities as drivers of regional
growth as they possess a critical mass of attractiveness determinants, including ‘good basic infrastructure and
accessibility; a well-educated work force; good ICT infrastructure and extensive use of ICT; a relatively high level of
spending on R&D.’ (CEC, 2007: 74). The Common Provisions Regulation (CPR), the core document outlining EU
Cohesion policy goals and structures for the 2021-2027 cohesion policy programme period, makes no reference to
notions of attractiveness (European Parliament and Council 2021). Attractiveness is rarely explicitly discussed within
the context of EU cohesion policy, but remains implicit, as a diversity of regional territorial capitals are considered
important factors of attraction that can be utilised to generate regional growth by attracting investment and mobile
populations, while retaining existing residents (Servillo et al 2012).

In relation to the EU CAP, the European Commission’s 2016 Cork 2.0 Declaration outlined concerns about rural
outmigration and youth drain, and the need to ensure that rural areas and communities (e.g. countryside, farms,
villages, and small towns) remain attractive places to live (European Commission 2016). This could be achieved by
improving access to public services and recreational amenities, enhanced broadband connections, and opportunities
for economic diversification (Ibid). The core document outlining the EU’s Long-Term Vision for Rural areas only
makes passing reference on the need to enhance the attractiveness of rural areas without going into specificity
(European Commission 2021c). Interestingly, however, supporting documentation to the EU’s Long-Term Rural
Vision provides more insight into what the European Commission regard as key issues impacting on rural
attractiveness. The European Commission (2021a; 2021b) note that the attractiveness of rural areas is conditioned
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by multiple factors, including: the provision of (e-)services (health and education); better internet connectivity; more
people living in rural areas; Access to care facilities; Innovative and alternative mobility and transport; Higher quality
of life and proximity to nature; Sense of community and belonging with open and inclusive social cohesion.

For the European Commission, increasing access to economic opportunities is seen as one of the main factors for
promoting long-term rural attractiveness (European Commission 2021a). Enhancing farming resilience and
sustainable agriculture, increased through skills and training for next generation farmers, is viewed as important for
rural economic growth, food production, employment, and meeting the opportunities presented by the green
transition (Ibid). Cultural and creative industries are also considered a vital asset for regional economic
competitiveness and attractiveness (Ibid). The European Commission note that limited transport infrastructure and
low digital connectivity reduce the attractiveness of rural areas; consequently, rural areas can benefit from digital
innovation with equal access to emerging technologies making them more attractive places for newcomers to settle,
for youth and families to stay, and providing places to live and work for innovative people and businesses (Ibid).

The European Commission (2021b) highlight that gender imbalances negatively impact of the attractiveness of rural
regions with women migrating out of rural territory seeking better educational and professional opportunities in cities
and urban areas. While enhancing a feeling of belonging, inclusion, and engagement by promoting social inclusion
for all, especially migrants, can also increase attractiveness and reduce the risks of loneliness (Ibid). The European
Commission (2021a) continue that new knowledge and innovative solutions to improve access to public services,
including social and healthcare, can contribute to increase the attractiveness for young people, older people and
tourists (European Commission 2021a). The issue of availability and quality of public services in rural areas was
also highlighted in the ESPON ESCAPE project (Meredith 2021). Understanding of the role and importance of quality
public services is vital for existing rural residents but also extends to an assessment of public service availability as
a factor for making rural places attractive to people who might move to a rural area: “I think accessibility, as such, is
not the main issue for the shrinking rural areas. | think the proximity to qualitative services (education, health) is the
main factor making some rural areas more attractive for living.” (EU Official citied in Meredith 2021)

The OECD note that rural development analyses and policies should focus much more on the territorial, local and
regional, conditions and initiatives rather than the sectoral components and structures (OECD 1996; OECD 2006).
Auclair and Vanoni (2017) support this perspective suggest that the attractiveness of rural areas is influenced not
only by the inherent "natural" or "human" assets of a region, but also by the implementation of rural development
policies that effectively utilise these territorial assets. They continue that rural development policies are relevant to
both the geographical areas and the resident populations. Consequently, the formulation and execution of local
development policies, programs, and projects must consider features of attractiveness relevant to the population but
also those of the territory itself (Ibid).

The attractiveness of rural areas can be improved through the development of targeted policy and financial support
measures (Cerba, O. and Velten 2024). While EU CAP is slowly attaching more importance to notions of
attractiveness in rural development processes, there is a need to develop a common understanding of the concept
of attractiveness and how it interacts with policymaking across EU rural and regional policy spheres (Servillo et al
2012). This can be achieved, firstly, by officially recognising that enhanced attractiveness is a goal or objective of
policy, rather than a specific policy measure; and secondly, by supporting policymakers to make connections
between essential rural attractiveness territorial capitals and rural development policy objectives and specific
measures. The challenge for policymakers comes in determining which territorial capitals of rural attractiveness to
focus policy on and considering the implications, and potential impacts, of these decisions on those territorial capitals
not selected.

Rural development policies that promote regional attractiveness cannot be implemented without effective regional
and local governance and policymaking structures (Kull et al 2021). Enhanced regional attractiveness arises from
the fusion of various territorial assets and the way they are effectively mobilised and utilised by regional and local
actors (Servillo et al 2012). The effective utilisation of territorial assets is the result of collaborative endeavours
involving governmental and non-governmental organisations, along with institutional actors (Ibid). A multi-actor
collaborative policy cocreation approach creates a holistic environment for dialogue and discussion in the
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identification of regional assets and opportunities. Existing rural networks and clusters can support the mobilisation
of regional assets: ‘this requires the existence of links, often articulated through organisational arrangements (for
example, partnerships) between stakeholders, local authorities, agencies and citizens, in order to identify, create
and mobilise assets and develop policies to achieve specific (attractive) strategies.’” (Polirural 2019)

Recent research from Moodie et al (2025) highlights the importance of effective regional leadership for designing
and implementing regional development policies. The research indicates that multi-actor collaboration is perceived
as a necessity for promoting regional development in rural regions, where collaboration is easier to initiate as there
are strong existing networks, trust, and social capital between public and private institutions and stakeholders (Ibid).
The role of “place-leaders” is considered essential for mobilising stakeholders and facilitating dialogue aimed at
identifying shared regional challenges and opportunities (Ibid). Here, public authorities often play a key role as
“place-leaders” as they have the mandate and capacity to strategically instigate and direct policy mobilisation
processes (Servillo et al 2012). This means that there is a role for both ‘agency’ (including organisational/ institutional
actors and leadership) and ‘structure’ (including local networks and forums) in the mobilisation of territorial capitals
that promote attractiveness (lbid).

The EU have supported the development of bottom-up governance and policymaking structures in rural areas
(Moodie et al 2023). These efforts have focused on decentralisation and bringing rural development measures closer
to the needs and priorities of by local communities through the introduction of multi-actor collaborative participatory
approaches (Ibid). The EU’s LEADER local regional development model is centred around a community-led and
integrated approach, mobilising local actors in a specific territory to design and deliver a Local Development Strategy
(LDS). Similarly, the EU’s Community-led local development CLLD model is a bottom-up, place-based tool designed
to promote the development of local partnerships for the fulfilment of EU regional policy objective (Moodie et al 2021)
The LEADER and CLLD approaches are based around Local Action Groups (LAGS) in rural areas made up of public
authorities, private enterprises, and community groups. These actors work together in the LAG partnership to
develop regional projects and activities designed to meet local development needs, promote innovative solutions,
multi-sectoral actions, networking, and cooperation (Ibid). An integral feature of LEADER and CLLD is to be bottom-
up ensuring that local actors are involved in decision-making in their local area with respect to the selection of
priorities and strategies. LEADER and CLLD considers that local actors are in the best position to tackle territorial
and local challenges based on their capacity to create endogenous development. LEADER’s and CLLD’s objective
are to use local initiative and skills, promote the acquisition of know-how on local integrated development and
disseminate this know-how to other rural areas (Ibid).

The role of sub-national level institutions and actors is often constrained within top-down multi-level governance
policymaking structures dominated by national and EU level actors (Moodie et al 2021). The EU’s Rual Pact aims
to strengthen MLG for rural areas establishing a bottom-up process that focuses on building a community around
the EU Long Term Rural Vision and strengthening rural policy cohesion across multiple levels of governance (Moodie
et al 2023). The Rural Pact places a particular focus on the management of structural transitions and MLG and
participatory governance to design and implement solutions that work best for rural areas. the goal of the Rural Pact
is to act on the needs and aspirations of rural inhabitants and maximise the positive effects of collective efforts to
create stronger, prosperous, resilient, and connected rural areas (Ibid). Many case study interviewees in the ESPON
Escape project were appreciative of the EU LEADER, CLLD and Rural Pact formats as they provide a framework
for local actors to participate in MLG processes (Copus et al 2021). However, rural actors have argued that the
LEADER and CLLD approach should be upscaled with local and regional stakeholders given greater financial
autonomy to determine how larger sums of EU and national money should be spent on rural issues (ESPON Escape
2021).

Connectivity to urban hubs in seen as an essential characteristic of rural attractiveness (Moodie et al 2023).
Integrated territorial development (ITD) is viewed as essential for the revitalisation of rural areas. Central to the
notion of ITD is the need to establish stronger connections and interdependencies between rural and urban/peri-
urban areas to help improve rural socio-economic growth and the range of public services available to citizens (Ibid).
The European Commission (2021d) notes that “rural areas are interdependent with one another and with urban
areas in multiple ways and at multiple scales, within a country and across boundaries.” Building stronger rural-urban
connections has become a central element of rural governance and policymaking, with the Commission emphasising
the need for greater interregional/intermunicipal collaborative governance mechanisms between key urban-rural
institutional actors and stakeholders (Moodie et al 2023).

A strong collaboration culture and high levels of trust and reciprocity are often found in rural regions where key actors
meet regularly and are familiar with each other (Moodie et al 2025). Many rural areas have a strong foundation for
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cultivating collaborative network governance through existing rural networking hubs (Moodie et al 2023). The
European Commission note that ‘improving the governance of territorial interactions is one of the ways forward to
improve future rural prospects. Governance arrangements that facilitate cooperation and networks between
authorities and/or other actors (citizens, NGOs, businesses etc.) are needed to better govern these linkages with
adequate scales and formats depending on the issues at stake.” (European Commission 2021e) Enhancing
networking, cooperation and partnership building can also contribute towards increased social innovation in rural
areas (Ibid). The European Commission (lbid) note that ‘there is a strong need to foster and support capacity
building, engaging local actors and easing access to knowledge and solutions to unlock the potential for innovation,
that in rural areas is often collective (social innovation). This requires development of community leadership and
support for community activities and networking.” Indeed, strong rural actor networks that can maximise territorial
assets are paramount for the development of regional development policy that promote attractiveness (Servillo et al
2012).

This section has provided an analytical overview of the concept of rural attractiveness, outlining the key regional
territorial factors that promote rural attractiveness and their respective indicators. These key attractiveness features
are highlighted in the Rural Attractiveness Framework (Figure 2). This framework shows how core regional territorial
capitals interact with policymaking and target groups to develop rural regional development policies capable of
delivering the increased economic growth, enhanced quality of life, and reduced disparities that contribute towards
enhanced regional attractiveness.

Through this framework, a territorial approach to rural regional development policy emerges based on an
attractiveness logic. This is a common approach that accommodates different regional contexts and specificities. In
practice, each region can produce a regional attractiveness rural development plan based on the following seven
steps:

= Territorial Capital Assessment: Identify the main challenges and strengths of rural regions by conducting
a territorial capital assessment. This assessment can be based on examining the core regional
attractiveness territorial capitals (and corresponding indicators) identified in the Territorial Capital
Attractiveness Framework. The analysis is designed to provide an up-to-date assessment of the regional
asset base and challenges. The main outcome of this assessment is to identify which territorial capitals
present the best opportunities for promoting and maximising regional attractiveness and overcoming
challenges.

= Target Group Assessment: Conduct a detailed target group assessment to establish which groups are to
be the focus of regional attractiveness development policies. The analysis should focus on three main meta
groups, namely “existing residents”, “newcomers”, and “visitors”. However, the assessment should be as
specific as possible by zooming in on targeted sub-groups the region hopes to attract within the larger meta-
group; for example, existing residents (e.g. youth, elderly, businesses, workers etc..), newcomers (e.qg.
residents, second home owners, migrants, businesses, workers), and visitors (e.g. tourists, investors,
businesses, academics etc...). The outcome of this assessment is to establish a list of key target groups

that will be the primary focus of attractiveness rural policies.

= Territorial Capital-Target Group Cross-Comparison: The final list of target groups identified in Step 2
can be cross-referenced with the list of essential territorial capitals produced in Step 1. The aim of this cross-
comparison is to establish which territorial capitals are most relevant for enhancing attractiveness for
different target groups. This process will help narrow down which territorial capitals should be the focus of
policy development.
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= Develop Targeted Rural and Regional Development Policies: The new knowledge, data, and
information gathered through Steps 1-3 can be used by policymakers to inform the development of targeted
rural and regional development policies. This information allows policymakers to narrow down the focus of
policies to specific territorial capitals that can maximise rural attractiveness for target groups selected in
Step 2. This enables policymakers to develop more targeted policy measures that foster and stimulate
specific territorial capitals with the overall objective and aim to enhance rural attractiveness.

= Policy Risk Assessment: Policies that zoom in on specific territorial capitals and target groups risk
producing negative impacts or alienating other groups. Policymakers should, therefore, conduct a risk
assessment on the policies proposed. This risk assessment should identify the risks, or knock-on effects,
associated with each policy and outline mitigation measures to limit any potential negative impacts on other
societal groups.

= Governance and stakeholder assessment: The policies proposed can only positively impact on regional
attractiveness if they are implemented effectively. A governance and stakeholder assessment can be
conducted in relation to each policy to establish 1: what level the policy should be implemented (e.g. regional
or local level); and 2) which actors should lead the policy implementation process; and 3) what other
stakeholder groups are needed to support the policy implementation process. As a starting point, this
analysis can assess the potential of existing rural networks and clusters to participate in policy
implementation, including Local Action Groups; however, policymakers must ensure that all relevant and
important stakeholders are included in the process to ensure smooth implementation and maximise
attractiveness outputs.

Rural and Regional Development Policy Cross-Comparison: The policies proposed should be cross-

compared with other rural and regional development pgjicies at different governance levels (EU, national,
regional, and local level policies). The aim of this assessment is to establish overlaps between the proposed
policies and the core priorities and objectives of other rural and regional development policies. This analysis
can help identify policy funding opportunities, promote policy coherence across different levels, and reduce
duplication of finance and efforts.

This territorial approach to rural attractiveness outlined is primarily targeted at policy and decision-makers working
with rural development policies at regional and local levels. An approach to rural development based on these steps
does, of course, not guarantee increased attractiveness; as Servillo et al (2012) note, ‘not every place can achieve
this transformation and that there will be ‘winners’ and ‘losers’ in the race for enhanced attractiveness.’ Indeed, some
rural areas might not possess the critical mass of key territorial capitals required to boost short or long-term
attractiveness for newcomers and visitors. In these cases, rural development policy might have to focus more on
enhancing attractiveness for existing residents by improving their quality of life. Policymakers might be left facing
difficult choices on which target groups to focus attractiveness policies on. Tensions and conflict could be inherent
in this process as it could be difficult to achieve equilibrium between different groups, as targeting the interests of
one group might have repercussions for other groups (Servillo et al 2012).

This last point highlights the fluid nature of rural attractiveness. The territorial asset base of a region could change
over time; as a result, the type of target group a region wants to attract might also change according to newly
emerging circumstances. This indicates the rapidly changing nature of attractiveness and the close interrelationship
between territorial capitals and target groups. The factors that constitute regional attractiveness are, therefore, in a
constant state of flux and evolving all the time. This points to the need to continuously reevaluate rural attractiveness
(through updated territorial capital assessments) considering newly emerging regional challenges and opportunities.
Re-evaluation ensures that rural regional development policies remain salient, topical, and focused on the most
relevant territorial capitals that can maximise rural attractiveness for different groups. This requires a flexible placed-
based approach within an overarching strategy that seeks to achieve a balance between different regional assets
and target groups (Servillo et al 2012). The Territorial Capital Rural Attractiveness Framework outlined (Figure 2
above) can help facilitate and support the development of flexible and adaptable place-based rural development
policies based on an attractiveness logic.
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3. Determinants of net migration in Europe’s rural areas

Rural depopulation and demographic decline have become defining challenges across the European Union,
contributing to complex socio-economic disparities and a widening “geography of discontent” (Rodriguez-Pose,
2018; McCann, 2020). This phenomenon is not merely a statistical shift in residency but represents a fundamental
threat to territorial cohesion, as regions experiencing chronic outmigration often fall into a "low-development trap"
characterised by aging populations, eroding tax bases, and a hollowing out of essential public services. Despite
decades of place-based cohesion interventions and extensive funding through the Common Agricultural Policy
(CAP) and European Structural and Investment Funds (ESIF), many rural and peripheral regions continue to struggle
with population retention.

This exodus is largely driven by long-term structural shifts, notably the mechanisation of the primary sector which
has drastically decoupled agricultural productivity from labour demand (Collantes and Pinilla, 2011). Simultaneously,
the powerful forces of agglomeration economies continue to concentrate human capital, innovation, and high-value
services in metropolitan hubs (Glaeser and Gottlieb, 2009). While remote peripheral areas face a severe "distance
penalty" that hampers economic integration (OECD, 2020), "accessible rural" regions—those within the functional
orbit of urban centres—often experience counter-urbanisation or amenity-led growth, where residents trade
proximity to the central business district for higher quality of life and lower housing costs (Stockdale, 2006; Veneri
and Ruiz, 2013). This heterogeneity suggests that regional attractiveness is a multifaceted construct, shaped by the
interplay of economic opportunity, geographic position, and institutional quality (Ward and Brown, 2009).

While the European Union heavily subsidises rural development, the real demographic return on this vast public
investment remains empirically contested. Previous literature demonstrates that aggregating distinct funding
streams often masks highly heterogeneous regional outcomes; for instance, while ESIF infrastructure projects may
improve physical connectivity, they can inadvertently facilitate outmigration if not coupled with local job creation
(Rodriguez-Pose and Fratesi, 2004). Furthermore, as the CAP undergoes a structural policy pivot toward the
European Green Deal, emphasising agri-environmental conservation schemes (AECS) over traditional direct income
support, it remains untested whether maximising ecological utility generates co-benefits for demographic retention.
There is a burgeoning concern in the literature that an over-reliance on environmental "greening" without a
corresponding "social pillar" may inadvertently weaken fragile rural labour markets by restricting traditional land-use
intensity (Dax and Fischer, 2018).

To address this critical research gap, this study models net migration as a proxy for rural attractiveness to evaluate
the distinct demographic impacts of EU policy instruments across European NUTS 3 regions over the 2011-2021
decade. Recognising that demographic change is not spatially contained—regions inherently "import" and "export"
population stability from their neighbours—we employ a robust Spatial Autoregressive (SAR) econometric
framework (LeSage and Pace, 2009).

By analysing policy exposure at the baseline to mitigate endogeneity bias, we disentangle the localised effects of:

e CAP Pillar I: Direct payments and income stability.
o CAP Pillar II: Rural development, diversification, and environmental stewardship.

e ESIF: Structural investments in infrastructure and human capital.

Ultimately, this analysis seeks to provide actionable evidence to optimise future EU finance allocations, highlighting
the structural trade-offs between agricultural modernisation, environmental conservation, and the urgent need for
rural population retention in an increasingly fragmented European landscape.
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The analysis is based on the European NUTS 3 regions. These regions are small enough to capture local conditions,
but large enough to allow consistent comparison across countries. All regions are classified using the European
Commission’s standard urban—rural typology (Figure 3), which distinguishes between urban, intermediate, and rural
regions based on population density and settlement patterns:

¢ Predominantly urban areas: Regions with a high population density and significant infrastructure, generally
with more than 1,500 inhabitants per square kilometre.

e Intermediate areas: These areas are neither predominantly urban nor rural, typically having a population
density between 300 and 1,500 inhabitants per square kilometre.

e Predominantly rural areas: Defined as areas with low population density, generally fewer than 300
inhabitants per square kilometre.

This classification is important because population dynamics and policy effects differ strongly along the urban-rural
continuum. Rural regions are typically more dependent on agriculture and primary activities, have lower population
density, and are located farther away from major economic centres. Intermediate regions combine rural and urban
features, while urban regions are dominated by cities and dense labour markets.

Figure 3: Urban-rural definition of European NUTS3 regions
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The main outcome studied in this project is net migration between 2011 and 2021. It should serve as a proxy of rural
attractiveness. Net migration measures the balance between people moving into a region and people leaving it.
Direct migration data at this regional level are incomplete, so we estimate net migration indirectly. First, we calculate
total population change over the ten-year period. We then subtract natural population change, defined as births
minus deaths. The remaining component reflects population change driven by migration.

This approach allows us to focus on mobility decisions rather than demographic trends related to fertility or ageing.
To ensure that this method provides a reliable measure, we compare our estimates with available net migration
estimates derived from the European Social Survey (ESS) and find a strong correspondence. By aligning these
datasets, we assess whether the net migration component inferred from natural population change corresponds with
observed migration patterns. The results indicate a strong consistency between the two measures, suggesting that
population corrections based on births and deaths effectively reflect migration-driven population shifts. Therefore,
the birth and death adjustments can be used as a proxy for net migration. This approach ensures comprehensive
coverage across all regions, whereas relying solely on ESS data would leave gaps due to missing regional
information.

The data shows clear differences across region types (Figure 4). Rural regions, on average, experience lower or
negative net migration, while urban regions tend to attract population. These differences are not only visible in
averages but also in the full distribution of outcomes.

Figure 4: Migration density plots for three region types
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In addition, mapping population change reveals strong spatial patterns (Figure 5). Population decline is concentrated
in rural and peripheral areas, while growth clusters around cities and economically dynamic regions.
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Figure 5: Population growth rates by NUTS3 2011-2021 in per cent. The colour scale ranges from red, indicating
decline, to green, representing growth, while grey signifies excluded areas.
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To explain differences in population change, we combine migration data with a broad set of regional characteristics
measured at the beginning of the period (Table 7). These include economic conditions such as income levels,
employment, and economic structure, as well as geographic and accessibility factors like population density,
remoteness, and access to services. Measuring these factors in 2011 and relating it to the outcome in the decade
after helps to avoid confusing cause and effect. This is common practice in econometrics when identification through
an instrument variable is not possible. The key assumption is that population change in the observed decade has
no effect on the prior allocation of government funds.

A central part of the project is the analysis of EU policies. Instead of using total funding amounts, we measure policy
exposure as the natural logarithm of the funding amount. This the interpretation of the results easier as we can draw
statements such: “How would the population change be affected if we increase funding by X%.”.

We distinguish between several major policy categories. These include direct income support to farmers under the
Common Agricultural Policy (CAP Pillar 1), rural development measures under CAP Pillar I, which are further
separated into environmental schemes and development-oriented measures, and European Structural and
Investment Funds, which are divided into infrastructure-related and environment-related investments. Treating these
instruments separately is essential because they pursue different objectives and are likely to influence migration
decisions in different ways.
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Table 7: Variable Definitions and Data Sources

Variable

Demographic & Geographic Controls

Description

pe
2

»

GRANULAR

Source

Population (2011, 2021)

Total population derived from 1km
grid aggregation (Log).

Eurostat (GISCO)

metropolitan regions.

Population Density Inhabitants per kmz2 (Log). Own Calc.
. Dummy: 1 if 2 50% of population
Coastal Region lives within 50km of coast. Eurostat
Urban/Rural/Intermediate Dummies based on EC Urban-Rural Eurostat
typology.
Metro Dummies Indicators for Capital and Secondary Eurostat

Accessibility Index

Composite index (0-1) of inverted
drive times to education and
healthcare. High values = Better
access.

Eurostat (GISCO)

Economic Controls (Baseline 2009—
2013)

Log Gross Domestic Product per

GDP.

GDP per capita capita (const. 2015 prices). ARDECO

Employment Total jobs per capita. ARDECO
Share of Gross Value Added in

GVA Share (Industry) Sectors B-E relative to total GDP. ARDECO
Share of Gross Value Added in

GVA Agriculture Agriculture Sector relative to total ARDECO

Policy Variables of Interest (2009—
2013 Average)

Note

All policy variables enter as Log
Funding Intensity: In((Amount) + 1).

CAP Pillar |

Intensity of market measures and
direct payments.

CATS Database

CAP Pillar Il (Env.)

Intensity of environmental payments
(LFA, Natura 2000, agri-env.).

CATS Database

CAP Pillar Il (Dev.)

Intensity of rural development
payments (modernisation, human
capital).

CATS Database

ESIF (Environment)

Intensity of structural funds for
risk/brownfield projects.

CATS Database

ESIF (Infrastructure)

Intensity of structural funds for
transport/energy infrastructure.

CATS Database

Source: authors own creation

Before presenting the results, we briefly introduce the statistical model used in this project and explain its
components. The aim of the model is to describe how population change in each region depends on local economic
conditions, EU policy support, and developments in nearby regions.

At the core of the analysis is a spatial autoregressive (SAR) model, which can be written as:

y=pWy+XB+Pa+e
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In this expression, y is a vector containing the net migration rate of each region over the period 2011-2021. It
captures whether regions gained or lost population due to people moving in or out.

The term XB represents economic and geographic drivers of population change. The matrix X includes
characteristics such as income levels, employment, economic structure, population density, and accessibility. The
estimated coefficients B indicate how strongly these local conditions are associated with population growth or
decline, holding other factors constant.

The term Pa captures policy drivers. The matrix P contains measures of EU policy exposure, such as direct income
support, rural development measures, and infrastructure investments. The coefficients a show whether regions
receiving more intensive policy support tend to experience higher or lower population retention, after accounting for
economic structure and geography.

A defining feature of the model is the term pWy, which captures spatial spillovers. The matrix W describes how
regions are connected to one another (for example, through geographic proximity). The parameter p measures how
strongly population change in neighbouring regions affects population change in a given region. A positive value of
p means that regions tend to follow similar demographic trends as their neighbours.

Finally, € represents other factors affecting population change that are not directly observed in the data.

In this specification, the estimated parameters have a clear interpretation. The coefficients B and a describe how
economic conditions and policies are directly related to population change within a region. The spatial parameter p
indicates the importance of regional interdependence, showing whether population growth or decline tends to spread
across space rather than remaining confined to individual regions.

The empirical analysis links population change between 2011 and 2021 to regional characteristics and policy
exposure at the start of the period. The key methodological challenge is that regions are interconnected. Economic
opportunities, infrastructure, and population trends in one region affect neighbouring regions. Ignoring these links
would lead to biased results.

To address this, we use a spatial statistical model that explicitly accounts for interactions between regions. In simple
terms, this approach allows population change in one region to depend not only on its own characteristics and
policies, but also on population trends in nearby regions. This captures spillover effects, such as the influence of
nearby growing cities on surrounding rural areas.

The analysis uses a long-term perspective by focusing on changes over a decade rather than short-term fluctuations.
Policy variables are measured before the population changes occur, which reduces the risk that funding simply
reacts to decline instead of influencing it.
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Table 8: Bayesian Spatial Autoregressive (SAR) Model Results: Drivers of Population Change (2011-2021)

i) i) iii)

Variable Mean Std. dev. Mean Std. dev. Mean Std. dev.
GDP per capita 0.0053*** (0.0016)  0.0053*** (0.0018)  0.0064*** (0.0019)
Employment per capita 0.0491*** (0.0090) 0.0417*** (0.0092) 0.0383*** (0.0097)
Agriculture GVA -0.3173*** (0.0432) -0.3115*** (0.0445) -0.3151*** (0.0461)
Mining and Utilities GVA -0.0608*** (0.0123) -0.0573*** (0.0121) -0.0541*** (0.0124)
Accessibility Index -0.0255 (0.0219) -0.0463** (0.0241) -0.0469** (0.0235)
log(Initial population) -0.0069*** (0.0012) -0.0095*** (0.0015) -0.0092*** (0.0015)
Population density 0.0174*** (0.0043)  0.0173*** (0.0043)  0.0150*** (0.0045)
Population density squared -0.0018*** (0.0004) -0.0016*** (0.0004) -0.0014*** (0.0005)
Coastal type 0.0047** (0.0026)  0.0043** (0.0025) 0.0038* (0.0026)
Urban -0.0004 (0.0035) -0.0006 (0.0034) 0.0136 (0.0178)
Rural -0.0048**  (0.0024) -0.0046** (0.0026) -0.0221* (0.0149)
Capital Region 0.0443*** (0.0048)  0.0463*** (0.0050)  0.0474*** (0.0049)
Metro Region 0.0156** (0.0027)  0.0160*** (0.0028)  0.0157*** (0.0027)
CAP Pillar 1 0.0023*** (0.0010)

CAP Pillar II Environment -0.0003 (0.0008)

CAP Pillar II Development -0.0004  (0.0010)

ESIF Environment -0.0003*  (0.0002)

ESIF Construction 0.0005**  (0.0003)

IM: Pillar | -0.0001 (0.0015)
IM : Pillar II Environment -0.0009 (0.0014)
IM : Pillar II Development 0.0027** (0.0017)
IM : ESIF Environment -0.0007*** (0.0003)
IM : ESIF Construction 0.0005 (0.0004)
Rural : Pillar 1 0.0064*** (0.0016)
Rural : Pillar II Environment -0.0032**  (0.0018)
Rural : Pillar II Development -0.0015 (0.0020)
Rural : ESIF Environment -0.0002 (0.0003)
Rural : ESIF Construction 0.0006*  (0.0005)
Urban : Pillar I <le-04 (0.0020)
Urban : Pillar II Environment 0.0013 (0.0011)
Urban : Pillar IT Development -0.0012 (0.0018)
Urban : ESIF Environment 0.0002 (0.0004)
Urban : ESIF Construction 0.0006 (0.0005)
p 0.6721*** (0.0272)  0.6557*** (0.0274)  0.6393*** (0.0298)
o2 0.0010*** (<le-04)  0.0010*** (<le-04)  0.0010*** (<le-04)

Source: authors own creation

The results of the Bayesian Spatial Autoregressive (SAR) Model (Table 8) confirm that regional population dynamics
are primarily dictated by deep-seated economic structures, though they are significantly moderated by geographic
positioning and specific policy interventions. By analysing the coefficients across three specifications—baseline (i),
policy (ii), and interaction (iii), we can quantify how these drivers shifted regional attractiveness between 2011 and

2021.
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3.7.1. Structural Economic Drivers: The Power of Income and Labor

Economic structure serves as the primary determinant of population change, with income levels and labour market
vitality acting as the strongest pull factors.

Income Elasticity (GDP per capita): The coefficient for GDP per capita (approx. 0.0053 to 0.0064) is calculated using
logarithmic values. Logically interpreted, this means that a doubling of GDP per capita in a region (a 100% increase)
would lead to an estimated 0.5% to 0.6% increase in net migration, keeping other factors constant.

Labor Market Strength: Employment per capita remains a significant positive driver (0.0383 to 0.0491). Suggesting
for every This suggests that regions capable of providing stable labour participation are inherently more attractive
than those relying solely on high wages.

The Primary Sector Penalty: Conversely, reliance on traditional primary sectors is the strongest negative predictor
of population retention. Agriculture GVA exhibits a massive negative coefficient (approx. -0.31), while Mining and
Utilities also shows a significant negative pull (-0.054 to -0.060). These figures reflect the structural reality that
modern agriculture and extractive industries are increasingly labour-saving; therefore, high economic output in these
sectors no longer translates to local demographic growth.

3.7.2. Geography, Accessibility, and the Rural "Penalty"

The data highlights a clear spatial hierarchy in European demographic trends, where geography acts as a structural
constraint or a catalyst.

Metropolitan Magnetism: Capital regions (0.047) and Metro regions (0.016) benefit from high significance and
positive coefficients, reflecting their central role in dense service and job networks.

Connectivity and Remoteness: The Accessibility Index (approx. -0.046) suggests that remote regions—those with
lower index scores—face inherent disadvantages. Interestingly, Coastal types show a positive trend (0.004),
indicating that "amenity-led" migration provides a unique buffer for maritime regions.

Rurality as a Determinant: Even after controlling for economic variables, the Rural typology carries a significant
negative coefficient (-0.022 in model iii), confirming that very rural regions face an underlying struggle for population
retention compared to intermediate or urban areas.

3.7.3. Spatial Interdependencies: The Contagion of Decline

A fundamental insight of this analysis is the high degree of spatial spillover, represented by the coefficient p (rho).

Regional Contagion: Across all models, p remains high and stable between 0.64 and 0.67. This implies that nearly
two-thirds of a region’s demographic performance is linked to the performance of its neighbours.

Policy Implications: This finding suggests that local interventions cannot exist in a vacuum. If a region is surrounded
by neighbours in decline, local policy impacts may be "leaked" or overwhelmed by the broader negative regional
context.

3.7.4. Differential Policy Impacts Across Typologies

The empirical evidence reveals that EU policy instruments do not exert a uniform influence across the European
landscape; rather, their effectiveness is highly contingent upon regional typology. Direct income support under CAP
Pillar | emerges as a critical demographic stabiliser specifically for rural regions, where it exhibits a highly significant
positive interaction coefficient of 0.0064.

3.7.5. The Logarithmic Impact of Policy Support
Because the policy variables are modelled in logarithmic terms, these coefficients represent the semi-elasticity of

population change. In practical terms, this means that a doubling of Pillar | support (a 100% increase) in a rural
region would lead to an approximately 0.64% increase in the annual population growth rate. This suggests that
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providing direct financial liquidity acts as a "demographic anchor,” where substantial increases in support effectively
reduce the economic pressure on households to migrate by offsetting the inherent volatility of agricultural incomes.

3.7.6. Diversification and Environmental Trade-offs

In stark contrast, CAP Pillar I| Environment measures show a significant negative interaction with rurality of -0.0032.
Logically, this implies a potential structural trade-off: a doubling of environmental conservation funding is associated
with a 0.32% decrease in rural population growth, likely because prioritising agri-environmental conservation over
traditional production can inadvertently restrict local labour opportunities and accelerate outmigration.

The data further suggests that Rural Development measures (Pillar Il Development) are most effective when applied
to intermediate regions, showing a positive coefficient of 0.0027. This indicates that diversification strategies require
a baseline of economic activity and connectivity to take root, which very remote rural areas often lack. Meanwhile,
while ESIF Construction projects—such as physical infrastructure—show a statistically significant positive
correlation with rural population retention (0.0006), the magnitude of the effect is relatively small. A doubling of
infrastructure investment would yield only a 0.06% increase in growth, suggesting that while better roads are
beneficial, they are insufficient to counteract broader structural forces if not accompanied by stable, direct economic
incentives like those found in Pillar I.

Finally, the negative impact of ESIF Environment funding in intermediate regions (-0.0007) reinforces the observation
that a pivot toward "greening" can create localised demographic challenges if the transition does not adequately
account for existing regional economic dependencies.

The demographic future of EU regions is not merely a product of local economic performance but is deeply
embedded in a spatial system where nearly two-thirds of a region’s demographic trajectory is "imported" from its
neighbours. This analysis underscores that while structural shifts, namely the mechanisation of agriculture and the
pull of metropolitan agglomeration, exert downward pressure on rural populations, specific policy designs can serve
as either critical anchors or unintentional accelerators of decline. A primary conclusion is the existence of a sharp
trade-off between environmental conservation and population retention: in rural regions, doubling agri-environmental
funding (Pillar II) is associated with a 0.32% growth penalty, likely because these schemes can restrict traditional
labour-intensive land use without immediately providing alternative employment. Conversely, direct income support
(Pillar 1) functions as a vital demographic stabiliser; because our models indicate that a doubling of this support
yields an approximate 0.64% increase in rural population growth, it currently serves as the most effective short-term
tool for maintaining the social fabric of remote communities.

To move beyond the "geography of discontent,” policymakers must transition from siloed, project-based
interventions toward a "functional regionalism" approach that leverages high spatial spillovers. Rather than applying
a one-size-fits-all model, EU funding should be tiered to reflect the urban-rural continuum: remote rural areas require
the continued protection of direct income anchors and essential infrastructure to maintain a minimum viable
population, whereas intermediate regions—which show a higher sensitivity to modernisation—should be the focus
of complex diversification and "smart specialisation" schemes. Crucially, the European Green Deal’s conservation
objectives must be "socially coupled" with green-job creation to ensure that the ecological transition does not hollow
out fragile labour markets. Ultimately, regional resilience depends on aligning environmental targets with place-
based structural needs, ensuring that the push for a greener Europe does not inadvertently depopulate the very
landscapes it seeks to preserve.
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4. Determinants of rapid demographic growth in Europe’s rural areas

European rural areas have been generally suffering from long-term population decline (Banski et al., 2020;
Mascherini et al., 2023; Perpifia Castillo et al., 2023), a trend that is expected to aggravate in the following decades
Curtale et al. (2025), particularly so in Eastern Europe (Mroz and Zweglinska-Gatecka, 2025). Rural depopulation is
a direct result of persistent out-migration and second-order factors, including declining fertility rates, population
ageing and rising mortality (Johnson and Lichter, 2019). Out-migration of young individuals reduces birth rates and
exacerbates socio-economic decline in rural areas, further widening the territorial gap with cities (Bernard et al.,
2025).

Even if these processes are widespread across Europe, most studies agree that the intensity of population decline
differs substantially across European rural areas, often rendering a contrasting landscape of declining villages and
towns located close to areas undergoing demographic expansion (Alonso et al., 2025; Bontje et al., 2012; Eliasson
et al.,, 2015; Newsham and Rowe, 2023; Rizzo, 2016; Té6th and Kincses, 2025), with marked variations in
demographic indicators and in-migration flows between rural regions (Burillo et al., 2020; Ciaschini et al., 2023; Ghio
et al., 2025; Gurrutxaga, 2023; Jakobsen et al., 2025; Karpestam and Hakansson, 2021; Smith et al., 2021).
Regardless of place-specific dynamics, the vast majority of European population and rural development studies are
underpinned by statistics collected, processed and presented at the administrative levels—either for Local Area
Units (LAU) or upper administrative regions (NUTS). This prevents a detailed understanding of demographic patterns
at the local and neighbourhood levels, potentially leading to misconceptions regarding population growth dynamics
in small areas (Eimermann et al., 2022; T6th and Kincses, 2025). Moreover, the study of demographic dynamics in
growing rural areas is dominated by the literature focusing on rural decline. Thus, there is relatively greater
awareness regarding the factors making rural residents leave—push factors, as opposed to the mechanisms
attracting new residents to rural areas—pull factors.

In this study, we address these research gaps by exploring the evolution of population figures across rural Europe
over the 2011-2021 period. Building on the European 1 km?2 population grid, we map inter-census population
dynamics and produce a granular analysis of the determinants of demographic performance in rural areas by means
of a set of nested multi-level logistic regression models. Our focus is on areas experiencing rapid demographic
expansion, defined as grid-cells where population growth exceeds that of the administrative regions (NUTS 0-3) they
are part of. Our research objectives are twofold: first, we aim at testing the relevance of known determinants of rural
population performance in the European context at a granular scale; second, we aim at understanding the extent to
which the directionality and strength of associations between determinants and population outcomes differ across
geographies, according to unobserved contextual factors and degree of urbanisation. We hypothesise (H1) that the
determinants described in rural (de)population studies may also explain the patterns found in rural areas at the grid
level. Furthermore, we hypothesise (H2) that the strength of these associations will exhibit a non-monotonic
relationship, varying according to geographical context.

4.2.1. Delineating rural areas

The most established delimitation of rural areas in the EU is the Degree of Urbanisation classification* (DEGURBA),
developed under the Tercet Regulation (EU 2017/2391). This classification assigns lower administrative units to
different classes within the urban-rural continuum according to population density, grid contiguity and population
size (Eurostat, 2024; Eurostat, 2019). DEGURBA represents a population-centric approach, extensively utilised
across various policy areas, particularly those concerning cohesion policy and rural development, for strategic
delineation, target definition, and funding allocation (Cattivelli, 2024). Nevertheless, its reliance on population data
has drawn criticism regarding its limited capacity to represent the multifaceted heterogeneity of rural areas,
specifically concerning economic structures, labour market characteristics, and access to services (Dijkstra et al.,
2019; Perpifia Castillo et al., 2024; Testori et al., 2026). Furthermore, dependence on population counts at the grid-
cell level compromises comparability across international applications (Zhang et al., 2025).

| 36



P
@& GRANULAR

»

Acknowledging its limitations, this analysis utilises the DEGURBA delimitation of rural areas, as it is the reference
typology adopted by the EU policy and governance frameworks. The analysis focuses on low-density and semi-
dense rural grid cells, encompassing classes 311, 312 and 313 in the DEGURBA level 2 (2011). Class 311 includes
very low-density rural grid cells, with less than 50 inhabitants per kmz; Class 312 includes low-density rural grid cells,
with a density of at least 50 inhabitants per km2 and are not part of a rural cluster, and; Class 313 includes rural
clusters, consisting of contiguous—using eight-point contiguity—grid cells with a density of at least 300 inhabitants
per km2 and a collective population between 500 and 4,999 (EC, 2021b). The original population grid (N = 4,595,749)
was subset to exclude urban and intermediate areas (classes 130, 221, 222 and 223), as well as cells completely
covered by water bodies (class 310), resulting in a final sample of size N = 4,280,280. Table 9 shows the distribution
of grid cells in each DEGURBA category. The sample represents 30 European countries, including all 27 EU member
states and the EFTA member states of Switzerland, Lichtenstein and Norway.

Table 9: Distribution of grid cells by DEGURBA level 2 class

DEGURBA level 2 (2011) Total cells* (N) Percent

310 = Water bodies 156,895 3.4%
311 = Very low-density rural grid cell 3,699,417 80.5%
312 = Low density rural grid cell 502,894 10.9%
313 = Rural cluster 77,969 1.7%
221 = Suburban/peri-urban grid cell 90,692 2.0%
222 = Semi dense urban cluster 11,063 0.2%
223 = Dense urban cluster 24,799 0.5%
130 = Urban centre 32,020 0.7%
Total 4,595,749 100%
*Each grid cell covers 1 kmz.

Source: own based on Eurostat (2026)

4.2.2. Population change across rural and urban areas

The aggregated population change figures by DEGURBA category reveal a European population increase of 4.9
million inhabitants between 2011 and 2021, representing a 1.1% absolute change and an annualised increase of
0.1% (Table 10). These figures mask significant variations across DEGURBA classifications, with urban, suburban,
and very low-density cells exhibiting the most substantial population growth relative to 2011 levels. Notably, very
low-density rural grid cells (class 311) recorded the largest absolute increase (3,128,594 inhabitants) corresponding
to an 18.3% absolute growth and a 1.7% annualised rate. Conversely, other rural classes experienced population
decline, including low-density rural grid cells (class 312) which lost approximately 260,000 inhabitants (-0.4%), and
rural clusters (class 313), where population declined by 1.6 million inhabitants (3.1% of the total population in 2011).
Despite this overall decline, Europe’s rural areas collectively gained 1.3 million inhabitants between 2011 and 2021
(0.9% absolute increase), primarily due to growth within the very low-density rural areas. This expansion does not
directly imply substantial re-densification, as the region remains thinly populated, with a total population of 17.1
million inhabitants in 2011 (20.3 million in 2021), distributed across nearly 3.7 million km2 (approximately 80.5% of
the total area).
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Table 10: Population change in Europe (2011-2021)

All cells Populated cells*
Total Total Absolute  Absolute Annualised Absolute  Absolute Annualised
population population change change change (%) change change change (%)
(2011) (2021) (persons) (%) (persons) (%)

311 = Very
low-density 17,123,156 20,251,750 3,128,594 18.3% 1.7% 1,283,913 7.5% 0.7%
rural grid cell
312 = Low
density rural 66,949,814 66,683,391 -266,423 -0.4% -0.0% -266,423 -0.4% -0.0%
grid cell
313 = Rural - -
cluster 52,014,020 50,421,183 1,592,837 -3.1% -0.3% 1,592,837 -3.1% -0.3%
221 =
Suburban/peri- 65,505,713 68,017,473 2,511,760 3.8% 0.4% 2,511,760 3.8% 0.4%
urban grid cell
222 = Semi
dense urban 17,687,611 17,666,262 -21,349 -0.1% -0.0% -21,349 -0.1% -0.0%
cluster
223 = Dense
urban cluster 77,982,067 77,053,541 -928,526 -1.2% -0.1% -928,526 -1.2% -0.1%
i.:gtr—eUrban 153,496,939 155,522,841 2,025,902 1.3% 0.1% 2,013,883 1.3% 0.1%
Total 450,759,320 455,616,441 4,857,121 1.1% 0.1% 3,000,421 0.7% 0.1%
*Considering cells populated in 2011.

Source: Own based on European population and DEGURBA grids.

At this point, it is important to note that the DEGURBA classification co-evolves with population shifts, potentially
altering the designation of cells between time periods as population numbers change over time. The chord diagrams
presented in Figure 6 illustrate this. The diagram to the left shows population change by DEGURBA category, with
cell reclassification shown on the right panel. The visuals clearly illustrate how skewed the distribution of European
population is, with most of the population living in urban and intermediate areas (classes 130, 221, 222 and 223),
even if those represent a small share of the total population. In addition, the diagrams also show how cell
reclassifications resulting from population change (right) are proportionally greater than absolute population transfers
between DEGURBA classes (left), particularly in rural areas. This implies a greater sensitivity of the DEGURBA
classification in rural contexts, resulting from thinner populations in those areas. Small variations in population counts
in cells initially classified as rural may lead to a DEGURBA reclassification more easily than an equivalent variation
in urban contexts.
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Figure 6: Comparison of population change in Europe by DEGURBA class (left) and cell reclassifications across
DEGURBA categories (right) according to census grid data (2011-2021)

Source: Own based on European population and DEGURBA grids.

One way to limit the effect of DEGURBA reclassifications in the analysis of population change by degree of
urbanisation is restricting the analysis to populated cells. Methodological variations between census waves
notwithstanding, demographic disparities among rural classes are reduced when analysing cells that where
already populated in 2011, revealing 7.5% absolute population growth within low-density rural grid areas
compared to 18.3% across all cells (Table 10).

Regardless of comparability considerations, aggregated patterns of population change may obscure significant
details about the evolution of localised areas, including small villages and towns. Examining the demographic
behaviour of individual grid cells, rather than aggregate population counts, provides a more nuanced understanding
of real demographic dynamics in those areas. Table 11 facilitates this analysis by classifying grid cells into three
categories based on the absolute population change between 2011 and 2021: The population growth category
comprises cells exhibiting positive population change (£%e11-z021 = 0): The no change category includes cells with
either zero population or stagnation (4%ew~ze2: =), Finally, the population decline category consists of cells with net
population decline (#Foii-z2021 =0) petween the two periods. The figures presented in Table 11 represent the
percentage of cells within each category, reflecting a focus on place-bounded population dynamics and
complementing broader spatial analyses of demographic change.

Table 11: Demographic change at grid level, by degree of urbanisation (2011-2021)
DEGURBA level 2 No change / non- Population

(2011) Population growth e decline Total cells
311 = Very low-density 560,723 (15.2%) 2,523,876 (68.2%) 614,818 (16.6%) 3,699,417 (100%)
rural grid cell
gij :ell‘low density rural 197,801 (39.3%) 9,728 (L.9%) 295,365 (58.7%) 502,894 (100%)

313 = Rural cluster 30,276 (38.8%)

423 (0.5%)

47,270 (60.6%)

77,969 (100%)

221 = Suburban/peri-

0,
urban grid cell 45,303 (50.0%)

500 (0.6%)

44,889 (49.5%)

90,692 (100%)

222 = Semi dense

5,231 (47.3%) 22 (0.2%) 5,810 (52.5%) 11,063 (100%)
urban cluster

ilizt;[’e”se urban 11,735 (47.3%) 45 (0.2%) 13,019 (52.5%) 24,799 (100%)
130 = Urban centre 17,460 (54.5%) 313 (1.0%) 14,247 (44.5%) 32,020 (100%)
Total 872,210 (10.0%) 2,688,121 (58.5%) 1,035,418 (22.5%) 4,595,749 (100%)

Source: Own based on European population and DEGURBA grids.
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Table 11 reveals that between 2011 and 2021, 15.2% of very low-density rural grid cells (class 311) experienced
population growth, a figure only marginally lower than that of cells experiencing population decline (16.6%).The
disparity between demographically declining and expanding grid cells was greater for low-density rural grid cells
(class 312), with 39.3% of cells gaining population compared 58.7% losing inhabitants. Similarly, 38.8% of rural
clusters cells (class 313) gained population between 2011 and 2021, while 60.6% experienced population loss.
Aggregate analysis of all rural classes indicated that 18.4% of total rural cells gained population and 22.4%
experienced population loss during this period.

This spatial perspective can be further expanded by contextualising demographic performance within the broader
region. Table 12 compares the performance of rural grid cells with their respective regions and nations, differentiating
between areas undergoing rapid demographic expansion and those exhibiting decline or stagnation based on
urbanisation and population levels. Specifically, grid cells demonstrating rapid expansion during the 2011-2021
period, exceeding the expansion rates of all adjacent NUTS 3 units, are classified as rapid expansion. Conversely,
areas characterised by decline, no change, or a lack of population were designated as other areas. The table shows
that approximately 16.2%rural grid cells meet the criteria for rapid demographic expansion.

Table 12: Demographic performance by DEGURBA level 2 class (2011-2021)

DEGURBA level 2 (2011) Rapid-growth areas* Other areas* Total

311 = Very low-density rural grid cell 12.1% (14.5%) 71.3% (85.5%) 83.3%
312 = Low density rural grid cell 3.6% (32.0%) 7.7% (68.0%) 11.3%
313 = Rural cluster 0.5% (27.5%) 1.3% (72.5%) 1.8%
221 = Suburban/peri-urban grid cell 0.8% (37.5%) 1.3% (62.5%) 2.0%
222 = Semi dense urban cluster 0.1% (31.0%) 0.2% (69.0%) 0.2%
223 = Dense urban cluster 0.2% (30.4%) 0.4% (69.6%) 0.6%
130 = Urban centre 0.3% (35.0%) 0.5% (65.0%) 0.7%
*Values in brackets are the percentages calculated within each DEGURBA class (row-wise).

Source: Own based on European population and DEGURBA grids.

Figure 7 presents a more nuanced and spatially explicit version of the information included in Table 12. The map
differentiates between: areas where population growth has been faster than the regions and nations where they are
located (Rapid-growth rural areas); rural areas that experienced demographic growth but are not outpacing the
administrative regions where they are located (Slow-growth rural areas); rural areas undergoing demographic
decline (Declining rural areas); rural areas that are declining or non-populated (Not populated / no-change), and;
non-rural areas (Urban and peri-urban areas).
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Figure 7: Classification of European rural areas by demographic growth intensity relative to their respective
administrative regions, based on census grid data (2011-2021)

Rapid-growth rural areas Not populated / no change . Urban and periurban areas

Demographic behaviour
. Slow-growth rural areas . Declining rural areas Water bodies

Even if the percentages in Tables 3 and 4 reflect the evolution of population counts within individual grid cells rather
than absolute population change, they offer a strong argument for a more nuanced understanding of population
growth and decline in European rural areas as a spatially bound dynamic. These figures challenge the prevailing
narrative of widespread, general population decline in Europe, advocating instead for an examination of the
phenomenon as complex and diverse, with local and regional specificities (Téth and Kincses, 2025). Taken together,
the data presented in Tables 2 to 4 suggest that: (i) the difference between expanding and declining rural areas—
and between urban and rural areas—is more pronounced when characterised by population counts than by cell
counts; (ii) despite the greater proportion of rural areas experiencing population decline, a significant proportion of
European rural areas are undergoing rapid demographic expansion relative to their territorial contexts; and (iii) rural
areas experiencing population growth between census periods were predominantly classified as very low-density
rural grid cells at the DEGURBA level 2 (2011), suggesting that rural population growth does not necessarily adhere
to the same concentration and agglomeration logics as urban processes.
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Rural depopulation, resulting from persistent and selective out-migration alongside second-order factors including
declining fertility (Burillo et al., 2020; Newsham and Rowe, 2025), population ageing (Prenzel, 2021) and rising
mortality (Johnson and Lichter, 2019), leads to a deterioration of social and economic resilience in population-
deprived regions. This feedback loop negatively impacts regional attractiveness for residents and potential in-
migrants, further accelerating depopulation decline. Modifying migration patterns and encouraging settlement by
young families represents the primary strategy for reversing this trend (Vennergd and Schjgtt-Pedersen, 2023).
Newcomers contribute to the sustainment of local services and infrastructure (Egea and Kreichauf, 2025).

Against this framework, research has increasingly focused on the motivations driving young individuals and families
to return to or remain in rural areas Stockdale et al. (2018). A key area of investigation involves the study of counter-
urbanisation processes, broadly defined as the relocation of urban residents to rural areas (Bijker and Haartsen,
2012; Eimermann, 2015). Counter-urbanisation is often presented as a catalyst for rural renewal, fostering
diversification and revitalisation of cultural and social life (Oliva, 2010; Pileva and Markov, 2024). However, these
processes can also generate social tensions, particularly through phenomena such as rural gentrification or
rurbanisation (Eliasson et al., 2015; MacVicar et al., 2016; Natanzon et al., 2010; Sijtsma et al., 2012; Smith et al.,
2021). Counter-urbanisation is frequently associated with health (Gonzalez-Leonardo et al., 2022; Gurrutxaga, 2021;
Prenzel and Tomczyk, 2025), and economic crises (Anastasiou and Duquenne, 2020; Carlucci and Salvati, 2023;
Salvati, 2019; Salvia et al., 2020).

The counter-urbanisation phenomenon has coincided with an increase in international migration to Europe’s rural
areas (Camarero and Sampedro, 2019; Collantes et al., 2014; Egea and Kreichauf, 2025; Munkejord, 2017). These
flows are frequently driven by external push factors, including geopolitical conflicts (Lacroix et al., 2025;
Papadopoulos and Fratsea, 2021; Schneider, 2022). Several European regions demonstrate successful efforts to
attract young families and counteract out-migration, although reversing youth out-migration remains challenging
(Alonso-Pardo et al., 2023; Schorn, 2023).

Regardless of the method employed, rural revitalisation invariably entails costs. Poorly managed counter-
urbanisation processes can generate land use conflicts and asset degradation, such as landscape and cultural
heritage (Vasarus et al., 2018). Furthermore, counter-urbanisation may provoke conflicts of interest between
newcomers and established residents (Sijtsma et al., 2012), with local inhabitants potentially perceiving urban
migration as a threat to their rural lifestyles and residential expectations (Areschoug, 2024). Simultaneously, many
local reception and regeneration policies reflect a “predatory inclusion” model, framing migrants as resources for
economic and housing revitalisation in exploitative ways (Egea and Kreichauf, 2025; Seetermo and Kristensen,
2024).

Despite underlying conflicts, rural re-population has become a primary objective of rural development strategies
across Europe (Bolzoni et al., 2026), as evidenced by the European Commission’s Long-Term Vision for Rural Areas
(EC, 2024). This overarching policy encompasses a cross-sectoral Action Plan designed to address a range of
economic, social, and environmental challenges, ultimately aiming for “stronger, connected, resilient, and
prosperous rural areas by 2040”. These goals are supported by initiatives targeting specific socio-demographic
groups within rural communities, including rural women, youth, and international migrants, alongside a flagship
initiative focused on revitalising areas experiencing population decline.

Against this background, the key determinants for rural demographic revitalisation were unveiled through a
structured literature review conducted using a sample of documents identified in the Scopus abstract and citation
database. The search, performed in spring 2025 and updated in early 2026, utilised the boolean string ‘rural AND
(populat* OR demograph) AND (attract OR stay*)’ to identify research documents published in English within the
Social Sciences, Humanities, Economics, and Earth and Planetary Sciences subject areas between 2020 and 2026.
The search yielded 283 documents, supplemented by seminal papers and reports from international organisations,
think-tanks, and research centres to provide a broader policy perspective. All materials were analysed to identify
determinants of rural demographic performance, specifically regarding the retention and attraction of young families
to European rural areas, alongside research on human reproductive behaviour.

Decisions to remain or settle in rural areas are influenced by a combination of contextual and personal factors (Ehlert,
2026), encompassing material and emotional considerations, and their intersections (Flynn and Kay, 2017).
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Furthermore, determinants of migration patterns are dynamic and subject to change due to evolving internal and
external circumstances (Prenzel and Tomczyk, 2025). This principle also applies to demographic variables such as
birth rates, which demonstrate the complex interplay between socio-economic and geographic determinants
impacting family formation (Kurek, 2026).

The literature examines a range of social, economic, and territorial factors, alongside territorial capitals—
encompassing natural, social, economic, and institutional endowments—that are the focus of numerous policy
interventions (Loras-Gimeno et al., 2025). Drawing on this multi-dimensional framework, some studies employ the
concept of the rural idyll, frequently utilised in research on counter-urbanisation processes to reflect evolving
stakeholder priorities in post-industrial societies (Rovelli et al., 2020). This construct incorporates personal
projections regarding quality of life in rural settings, including a preference for space, tranquillity, environmental
quality, and enhanced safety, fostering a sense of normalcy, familiarity, and connection to the natural environment
(Elshof et al., 2017; Kuhmonen et al., 2016; van der Star and Hochstenbach, 2022). Next, we outline these diverse
categories of determinants for rural demographic growth within the European context, considering their overlaps and
mutual interactions.

4.3.1. Accessibility to basic services

Rural shrinkage and relocation of the younger population to urban areas has been associated with the decline of
basic services (Alonso et al., 2025; Gashi Nulleshi and Kalonaityte, 2023), potentially exacerbating ‘rural resentment’
(Garcia del Horno, 2026). Conversely, access to basic services, especially healthcare and education, is frequently
identified as a prerequisite for rural renewal (ENRD, 2022; Slatmo et al., 2022). Empirical research, such as Elshof
et al. (2017), confirms the fundamental role of these services—including health, education, and retail—in meeting
practical needs and supporting village revitalisation. Further studies emphasise the sustainability of rural services,
noting the requirement for a critical mass of users to ensure both social and financial viability, particularly in remote
rural contexts (OECD, 2025).

Among the broad range of services considered essential for fulfilling basic human needs, supporting well-being, and
promoting social inclusion (EMPL, 2024), four categories emerged from the reviewed literature: (i) healthcare
provision (Chevillard and Mousqués, 2021; Neumeier, 2024; Pérez, 2026); (ii) education services (Lehtonen, 2021;
Lovén et al., 2020; Nufiez-Martinez et al., 2025); (iii) small-scale retail, including groceries and supermarkets, and
retail banking (Clark et al., 2024; Elshof et al., 2017; Neumeier and Kokorsch, 2021); and (iv) transport and
communication infrastructure. Other services of general interest, such as access to affordable energy or remote
financial services, were not specifically addressed due to their lack of spatial constraints.

Granting satisfactory access to services of general interest in rural communities depends on several factors,
including: (i) the physical and/or digital delivery conditions of services, specifically regarding diversity, frequency,
quality, and affordability (EMPL, 2024; Huertas and Orcao, 2025; Milcent, 2023); (ii) the digital competencies of both
service users and providers (Budai et al., 2025); (iii) the capacity of rural areas to attract young professionals in
service provision sectors (Fergusson and Teasdale, 2022; Gibb, 2024; Jonas-Ahrend and Tenberg, 2025; Locock
et al., 2025; Maclaren et al., 2024; Mclsaac, 2021), and; (iv) the availability of well-developed transport systems,
including multi-modal public transport alternatives (Brisc and Bodocan, 2025; Juschten and Hoéssinger, 2026;
Kristensen and Grunfelder, 2021), innovative mobility services (Papaioannou et al., 2023; Thao et al., 2021,
Thriscutt, 2022; Tordai et al., 2025) and supporting digital infrastructures (Flipo et al., 2022; Hoélzel and de Vries,
2023; Huertas and Orcao, 2025).

Physical and digital infrastructures are a critical pillar for rural areas, fostering economic, creative, and socio-cultural
dynamism while reducing the urban-rural digital divide (Feurich et al., 2024). Transport and broadband networks are
essential not only for enabling access to basic services but also for supporting broader economic activity and
innovation, including knowledge-intensive business services, creative industries, and rural entrepreneurship
(Bergholz et al., 2024).

4.3.2. Employment and working conditions

Rural labour markets significantly influence both migration patterns and demographic trends. High employment
rates, wage growth, and the presence of creative industries stimulate in-migration, while regions lacking these
characteristics exhibit slower or negative demographic trajectories. Within weak rural labour markets, qualified
individuals, especially young women, are incentivised to migrate to urban areas seeking enhanced career
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opportunities, resulting in a disproportionate representation of young men and potential sex ratio imbalances within
families (Gurrutxaga and Urkidi-Azkarraga, 2025; Leibert, 2016; Mascherini et al., 2023).

Although teleworking schemes are gaining relevance for rural demographic performance (Incaltarau et al., 2024),
physical proximity to services and labour markets remains a significant factor in rural renewal and counter-
urbanisation (Oliva, 2010). Rural areas proximate to cities benefit from enhanced access to urban jobs. Furthermore,
these areas offer residents spacious housing, proximity to natural environments, increased privacy, and the
advantages associated with smaller communities, including enhanced safety, and social engagement, all while
maintaining commuting range to urban employment centres. Conversely, remoteness is consistently associated with
rural population decline (Gonzalez-Leonardo et al., 2023). Net migration into rural areas correlates positively with
the size of neighbouring local and regional centres, whereas net migration decreases with increasing commuting
distance (Eliasson et al., 2015). In remote areas, labour market pull factors evolve into self-made livelihoods,
encompassing entrepreneurial, pluri-active, and nature-based employment opportunities (Kuhmonen et al., 2016).
Furthermore, explicit settlement policies in receiving countries, coupled with labour market prospects in remote rural
regions, frequently attract newly arrived international migrants, including refugees and asylum seekers (Egea and
Kreichauf, 2025; Haandrikman et al., 2024; Lacroix et al., 2025; Papadopoulos and Fratsea, 2021; Seetermo and
Kristensen, 2024; Schneider, 2022). Nevertheless, immigrants contribute minimally to sub-urbanisation and
ruralisation processes, with migration flows predominantly directed toward bigger cities (Lacroix et al., 2025).
Moreover, longer-term residency in rural areas is often contingent upon working conditions, which are frequently
less competitive than those in urban settings (Gérny and Kaczmarczyk, 2018) and shaped by the intersection of
material and emotional factors related to social security (Flynn and Kay, 2017). Egea and Kreichauf (2025) extend
this perspective by highlighting the potential for rural revitalisation policies to exacerbate racial and class-based
inequalities within rural areas if they fail to account for migrants’ structural conditions, needs, mobility aspirations,
and life plans.

4.3.3. Material living conditions and inequalities

Economic dynamism and the prevalence of knowledge-intensive and entrepreneurial sectors enhance the
attractiveness of rural areas (ENRD, 2022). However, most rural areas confront economic, demographic, and social
challenges stemming from the lack of agglomeration economies (Meijers and van der Wouw, 2019). Consequently,
rural areas struggle to attract new investments (Navarro-Valverde and Ozen, 2025), while tourism based on natural
and historical heritage remains a crucial driver of rural development (Azevedo, 2021; Dinis, 2021; Machado et al.,
2022; Sanchez-Martin et al., 2024; Tomay and Tuboly, 2023). Regions attracting significant external investment are
frequently associated with ‘extractivist’ models that lack local development support and community buy-in (Eriksson
et al., 2024; Garbis et al., 2024).

Diversification of the economy, incorporating sectors such as industry and services alongside agriculture, coupled
with business innovation and entrepreneurship, can mitigate out-migration in remote areas (Clarke, 2021). Economic
diversification is further facilitated by determinants of rural entrepreneurship, including local institutional
environments, transport networks, and access to local services (Aldén et al., 2026). Nevertheless, human capital
remains a critical factor for rural economic success. Miliji¢ et al. (2025) demonstrate that EU regions characterised
by higher shares of highly educated labour and favourable demographic profiles exhibit greater economic resilience
and competitiveness over the long term.

Housing affordability represents a key economic pull factor within rural areas, attracting newcomers seeking more
accessible housing options (Koreman, 2023; Kuhmonen et al., 2016; Vasérus et al., 2018). This dynamic also applies
to young individuals residing in rural areas. Bjerke and Mellander (2022) demonstrate, in a study of income effects
related to rural-urban migration among young Swedes, that rising housing costs in urban centres may incentivise
long-term residency, particularly for those outside the highest educational strata. Anastasiou and Duquenne (2020)
similarly identify spatial, demographic, social, and economic inequalities as drivers of counter-urbanisation patterns
in Greece. Innocenti (2021) further emphasises the role of positive, and potentially misleading, portrayals of rural
areas as refuges with lower poverty rates in attracting new residents, potentially exacerbating social exclusion and
long-term inequalities. Such processes of structural exclusion are not effectively addressed through welfare benefits
or economic subsidies (Serra et al., 2023).

4.3.4. Quality of life and liveability

| 44



P
@& GRANULAR

y

Quality of life is increasingly recognised as a key factor in retaining and attracting populations within European rural
areas (Diogo, 2024a; Viccaro et al., 2021). Generally, decisions to settle in rural areas are influenced by a range of
factors, including housing conditions, local natural amenities, and social infrastructure (Hansen and Aner, 2017).
However, selection of a specific rural area is often driven by a desire to inhabit what Haartsen and Stockdale (2018)
term ‘enchanted rural landscapes’. Furthermore, unique cultural and natural heritage assets within rural areas may
stimulate rural development and contribute to population retention and attraction (Diaz, 2025; Murin et al., 2025;
San-Martin Gonzéalez and Soler-Vaya, 2024; Signes-Pont et al., 2022; Szymanowski and Latocha, 2021).

4.3.5. Social trust community bonds, place attachment

Individual biographies, family ties, broader social networks, and deep integration within local communities contribute
to a sense of belonging, place attachment, and stability among rural residents (Garcia-Arias et al., 2021; Juvonen
and Romakkaniemi, 2019; van der Star and Hochstenbach, 2022). Social transparency and trust promote rural
dwellers’ desire to maintain residency in their communities (Farstad and Zahl-Thanem, 2021). Frequently, individuals
choose to reside in rural areas motivated by a sense of belonging and attachment to the familial, physical, and social
characteristics of their place, influenced by a sense of responsibility towards others—parents, partners, and
children—and psychological ownership, which shapes decision-making through either choice or obligation
(Ferguson and Catney, 2023; Gashi Nulleshi and Kalonaityte, 2023; Stockdale et al., 2018). Social bonds are
particularly salient among young adults and families choosing to remain or return to rural areas (Sandow and
Lundholm, 2023), outcomes stemming from a complex interplay of economic, environmental, geographical, and
social factors (Alexander, 2023; Ferguson and Catney, 2023). Family bonds also support business and
entrepreneurial decisions within rural contexts (Munkejord, 2017). However, the influence of family and place
attachment on decision-making is mediated by socio-demographic profiles, as individuals with higher levels of
education demonstrate distinct career aspirations and preferences compared to those with primary and secondary
education (Czibere and Loncsak, 2025; Matysiak, 2022). Furthermore, broader social bonds and ‘nearness’ are
critical factors facilitating social inclusion and well-being for foreign and refugee populations in rural areas, relative
to urban settings (Erlandsen and Haase Svendsen, 2023; Glorius et al., 2020; Saetermo and Kristensen, 2024).
Conversely, attachment to place among resident populations can also create indirect barriers to housing
revitalisation (Griner and Gruber, 2025). Community bonds are strengthened by institutional and social factors,
including social trust, reduced corruption, and the quality of democratic institutions. These elements may motivate
residential choices in rural areas driven by perceptions of safety and inclusiveness. Such factors are particularly
relevant for in-migrants, fostering long-term settlement (Diogo, 2024a). Proximity to decision-making spheres
constitutes another salient pull factor in rural areas; specifically, the capacity of local citizens to influence political
decisions is positively associated with long-term population growth (Sgrensen and Svendsen, 2023).

4.3.6. Demographic and compositional factors

Despite demographic and compositional factors remain an outcome of rural depopulation and selective-out
migration, previous research emphasises the role that unbalanced population structures have in reinforcing
selective-out migration and undermining fertility rates in rural areas. Previous studies have extensively documented
the relative un-attractiveness of rural areas compared to urban centres, particularly for young individuals, and
especially for young women facing challenges in male-dominated labour markets (Gurrutxaga and Urkidi-Azkarraga,
2025; Mascherini et al., 2023; Leibert (2016); Gashi Nulleshi and Kalonaityte, 2023). Similarly, age-selective
migration reinforces demographic ageing and the polarisation of demographic structures, further reducing the appeal
of rural areas among specific demographics. For example, Prenzel (2021) investigated the attractiveness of aging
German regions, utilising interregional labour migration and population age structure as key indicators. Their findings
demonstrated a greater likelihood of individuals migrating away from these regions, coupled with a reduced
propensity to migrate towards them. Nevertheless, the prevailing focus in the reviewed literature centres on the
interactions and self-reinforcing mechanisms between demographic imbalances and rural decline; evidence
regarding the direct role of demographic factors in attracting population or incentivising rural inhabitants to remain
in rural areas is comparatively limited. Table 13 provides an overview of the determinants of rural demographic
performance, according to the reviewed literature.
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Table 13: Categories of determinants for rural demographic revitalisation

Category Reference
Alonso et al. (2025); Clark et al. (2024), Neumeier and Kokorsch (2021), Newing et al.
(2022), Lehtonen (2021), Slee and Miller (2015), Natanzon et al. (2010), MacVicar et al.
(2016), Elshof et al. (2015), Lovén et al. (2020), Gashi Nulleshi and Kalonaityte (2023),
Tent et al. (2024), Maclaren et al. (2024), Huertas and Orcao (2025), Thriscutt (2022),
Accessibility to Mclsaac (2021), Flipo et al. (2022), Hjort (2023), Holzel and de Vries (2023), Nufiez-
basic services Martinez et al. (2025), Locock et al. (2025), Thao et al. (2021), Tordai et al. (2025),
Kristensen and Grunfelder (2021), Neumeier (2024), Pérez (2026), Chevillard and
Mousqueés (2021), Neumeier (2024), Vaalavuo and Sihvola (2021), Brisc and Bodocan
(2025), Jonas-Ahrend and Tenberg (2025), Incaltarau et al. (2024), Aldén et al. (2026),
Garcia del Horno (2026), Feurich et al. (2024), Bergholz et al. (2024), Milcent (2023)
Oliva (2010), Kuhmonen et al. (2016), Hansen and Aner (2017), Vasérus et al. (2018),
Leibert (2016), Willett (2023), Gurrutxaga and Urkidi-Azkarraga (2025), Mascherini et al.
(2023), , Gorny and Kaczmarczyk (2018), Flynn and Kay (2017), Flynn and Kay (2017),
Eliasson et al. (2015), Anastasiou and Duquenne (2020), Salvia et al. (2020), Salvati
(2019), Flipo et al. (2022), Holzel and de Vries (2023), Koreman (2023), Czibere and
Loncsak (2025), Haandrikman et al. (2024), Alexander (2023), Egea and Kreichauf
(2025), Hofstede et al. (2023)
Meijers and van der Wouw (2019), Anastasiou and Duquenne (2020), Willett (2023),
Vasarus et al. (2018), Smith et al. (2021), Banski et al. (2020), Innocenti (2021), Diogo
(2024a), Thriscutt (2022), Hjort (2023), Koreman (2023); Sanchez-Martin et al. (2024),
Machado et al. (2022), Tomay and Tuboly (2023); Clarke (2021), Vaalavuo and Sihvola
(2021), Dinis (2021), Garbis et al. (2024), Eriksson et al. (2024), Aldén et al. (2026),
Miliji¢ et al. (2025), Egea and Kreichauf (2025), Serra et al. (2023)
Lundholm (2015), Kuhmonen et al. (2016), Stockdale et al. (2018), Munkejord (2017),
Flynn and Kay (2017), Glorius et al. (2020), van der Star and Hochstenbach (2022),
Juvonen and Romakkaniemi (2019), Garcia-Arias et al. (2021), Farstad and Zahl-
Thanem (2021), Griner and Gruber (2025), Hofstede et al. (2023), Ferguson and Catney
(2023), Matysiak (2022), Czibere and Loncsak (2025)
Vasarus et al. (2018), Haartsen and Stockdale (2018), Areschoug (2024), Areschoug
(2024), Elshof et al. (2017), Viccaro et al. (2021), Kuhmonen et al. (2016), Diogo (2024a),
Matysiak (2022), Prenzel and Tomczyk (2025), Szymanowski and Latocha (2021),
Sgrensen and Svendsen (2023), Murin et al. (2025), San-Martin Gonzalez and Soler-
Vaya (2024), Diaz (2025), Hofstede et al. (2023)
Source: authors own construction based on academic literature cited in table.

Employment and
working conditions

Material living
conditions and
inequalities

Social trust and
community bonds

Quality of life and
liveability

4.4.1. Dependent variable

The analysis draws on the official pan-European census population grids, produced by Member States under
Eurostat coordination, for 2011 and 2021. These grids comprise a regular 1 km x 1 km lattice covering the territory
of the EU, along with Norway, Liechtenstein, and Switzerland, resulting in a total of 4,595,749 cells. Each cell
contains an integer representing the resident population at the time of enumeration. Thus, the dataset consists of
paired population counts for every grid cell, facilitating direct temporal comparisons of demographic patterns at a
fine spatial scale. The 2021 census further includes supplementary data for selected countries, enabling estimation
of a range of demographic (e.g., population by sex and age groups), compositional (e.g., change of residence,
proportion of foreign-born population), and socio-economic (e.g., employment rates) indicators. However, these
descriptive variables are not available for 2011, which includes only population counts.

To assess population distribution changes between 2011 and 2021, we initially constructed a tidy data table linking
each cell identifier to its corresponding two count observations. Subsequently, we calculated absolute count
changes, percentage changes, and annualised change rates, as presented in Table 10 above. Descriptive metrics,
including absolute differences, percent change, and summary statistics of the distribution of change rates, were
computed to characterise overall trends and identify patterns at the cell level (Table 11). Furthermore, to evaluate
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the performance of rural cells relative to regional and national contexts, we developed a dichotomous variable, sur
as a binary indicator of relative demographic expansion in rural grid cells. The indicates rural grid cells experiencing
demographic expansion between 2011 and 2021 and exhibiting growth rates exceeding those of aggregated NUTS
3-0 units. The information is presented in Table 12 above, which shows the distribution of such areas in rapid
demographic expansion, according to the degree of urbanisation and population levels. This variable implicitly
represents rural areas exceeding regional and national growth benchmarks and served as a response variable in
our subsequent modelling. The decision to employ a discrete demographic performance variable rather than a simple
growth rate is motivated by two considerations. First, this approach facilitates a contextualised understanding of
population change by comparing the demographic performance of individual grid cells against their encompassing
administrative regions. Such comparison enables a nuanced examination of rural demographic dynamics, identifying
rural areas that outperform or underperform relative to their territorial contexts—a distinction with direct implications
for policy formulation. Second, this methodological choice mitigates the influence of extreme values and potential
measurement errors inherent in small population counts, thereby enhancing comparability across census periods.
Figure 8 presents the distribution of Europe’s rural areas undergoing rapid demographic growth.

Figure 8: European rural areas with population growth exceeding that of their respective administrative regions,
based on census grid data (2011-2021)
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To address the drivers of demographic growth in rural areas, we compiled a set of 52 candidate predictor variables
from publicly available sources, encompassing official statistics and peer-reviewed literature. The datasets were
scrutinised for spatio-temporal coverage and missingness. Predictor variables with greater than 5% missing
observations within populated cells or 10% across the entire sample were excluded, resulting in 41lcandidate
predictors. The remaining missing values were imputed using the median for the most granular regional aggregation
level (NUTS 3 to 0) for which data were available. Subsequently, 5 predictors were removed from the final
specification due to variance-inflation factors exceeding acceptable thresholds (VIF > 5), indicating multicollinearity,
and 4 additional predictors were excluded following a redundancy screening process employing both Lasso
regularisation (a = 1) and stepwise selection (bidirectional, based on Akaike’s Information Criterion). Concordance
between the penalised regression and stepwise procedures supported the removal of these redundant variables
without compromising predictive performance. The final dataset included 20. Table 14 outlines the data provenance
and spatio-temporal scope of the final set of predictors.

Table 14: Predictor variables considered in this study

Category Code Predictor Format Source
. Admini i .
Demography SXr Sex ratio (men/women), 2011-2021 (l\(illrjn%rgs;;atlve Eurostat (demo_r_pjanaggr3)
Demography age Median age, 2011-2021 Administrative Eurostat (demo_r_pjanind3)
(NUTS 3)
Quality of life ehd CMIP6-Extreme hot days (maximum Grid (1° x 19) European Space Agency and
and liveability temperature above 35 °C), 1991-2020 Airbus (2022)
Quality of life afd CMIP6-Frost days (minimum Grid (1° x 1°) European Space Agency and
and liveability temperature below 0 °C), 1991-2020 Airbus (2022)
Quality of life . Grid (1 km x
and liveability hem Hemeroby index (2018) 1 km) Berchoux (2026)
Quality of life . e . Grid (1 km x Hofer (2026), based on Roth et
and liveability sch Scenic beauty classification (2018) 1 km) al. (2021)
Quality of life Presence of UNESCO sites in cell (1),  Grid (1 km x
and liveability "¢ within 25km (2), other (3), 2025 1 km) Own based on UNESCO (2025)
. Travel time by car to the nearest town .
ACC.eSSIb"I.ty 0 t5k or city (5000 inhabitants or more) in Grid (1 km x Ysebaert et al. (2024)
basic services . 1 km)
minutes (2024)
. Travel time by car to the nearest town .
ACC.eSSIbIII.ty 0 t10 or city (10000 inhabitants or more) in Grid (1 km Ysebaert et al. (2024)
basic services . 1 km)
minutes (2024)
. Travel time by car to the nearest town .
Accg 55|b|I|.ty o t50 or city (50000 inhabitants or more) in Grid (1 km Ysebaert et al. (2024)
basic services . 1 km)
minutes (2024)
Accessibility to . Grid (25m x European Space Agency and
basic services ele Elevation, meters (2014) 25m) Airbus (2022)
Employment Mean Long term unemployment in - .
and working ltu 2011-2021, as percentage of Administrative Eurostat (Ifst_r_Ifu2ltu)
- . (NUTS 2)
conditions population in the labour force
Employment Mean percentage of early leavers from - .
and working elv education and training (ages 25-64), (A'\(lerT_ll_r;szt;atlve Eurostat (edat_Ifse_16)
conditions 2011-2021
Mean percentage of employment in
Mate_rl_al living High-technology sector.s (high- Administrative
conditions and hte technology manufacturing and (NUTS 2) Eurostat (htec_emp_reg?2)
inequalities knowledge-intensive high-technology
services), 2011-2021
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Mate_rl_al living _ Mean Shanpon s Dlyerlsty Index of Administrative  Own. based on ARDECO
conditions and div economic diversity (jobs by NACE (NUTS 3) (SNETZ)
inequalities industry), 2011-2021
Material living . . . . .

. . Per capita disposable income in Euro Administrative .
conditions and - inc ot 2015 PPP EU27) (LAUNUTS) ~ Mikou, etal. (2024)
inequalities
Material living Average housing property prices for - .
conditions and hsp sales listings in euro per square meter, Administrative ESPON (2025)
; » (LAU)
inequalities 2025

. . Mean years and potential years of life - .
aQ::lllie/e:;)lillf hyl lost (all causes of death, excluding '(A'\? lr;jl_rgszt;atlve Eurostat (hith_cd_ypyll)

y S00-T98), 2011-2021
f;;l:ql:mtst and cor Perceived corruption. 2011-2021 Administrative  Charron et al. (2022); Rothstein
y ption, (NUTS 2) etal. (2013)
bonds
European Social Survey

. Social trust: Mean Likert response European Research
Social trust and . . .
communit sot value to question ‘Most people can be  Administrative Infrastructure (ESS ERIC) and
bonds y trusted or you can’t be too careful’ in (NUTS 3-0) Sikt - Norwegian Agency for

European Social Survey, 2011-2021 Shared Services in Education
and Research (2025)

Source: authors own construction.

Where feasible, data were acquired or generated in grid format, deliberately excluding datasets downscaled using
population grids as a support variable to prevent spurious linear correlations with the response variable. To mitigate
such risk, datasets lacking regular lattice structures, like those based on administrative boundaries, were gridded
via spatial joins against the population grid. Although numerous predictors span multiple time points, many variables
were confined to a single year. Given computational constraints and the high dimensionality of the dataset,
constructing a true panel for all cells in the European grid was infeasible. Consequently, we implemented two distinct
experimental designs. The first retained all populated and non-populated cells within a cross-sectional framework,
wherein dynamic indicators were aggregated as multi-year averages, effectively integrating a temporal dimension
into a single-snapshot design (N = 4,287,109). Descriptive statistics for predictor in this cross-sectional set are
presented in Table 15.

Table 15: Descriptive statistics for the modelled variables (all cells; cross-section)

Predictor Q.25 Median Q.75

SXr 4,274,974 0.97 0.04 0.79 0.95 0.97 1.00 1.09
age 4,274,871 43.52 3.04 34.01 41.26 43.55 45.81 52.46
ehd 4,248,375 2.02 5.29 0.00 0.04 0.35 1.27 38.79
afd 4,257,679 98.24 65.91 0.00 43.50 91.11 138.25 260.78
hem 4,213,093 3.31 141 1.00 2.00 3.00 5.00 7.00
sch 4,279,858 5.44 1.16 1.00 5.00 5.00 7.00 7.00
ele 4,277,836 392.56 417.87 -149.45 106.66 241.66 546.95 4,504.19
t5k 4,286,375 37.92 41.44 1.00 15.50 25.28 42.90 2,330.50
t10 4,286,375 49.08 48.93 1.00 21.70 35.20 58.76 1,888.40
t50 4,286,375 69.82 50.64 1.00 37.11 60.16 99.36 1,306.70
hyl 4,274,901  3,808.20 1,440.74 2,141.36 2,797.97 3,275.41 4,119.69 7,677.37
ltu 4,260,234 4.09 3.49 0.62 1.60 2.97 5.09 19.21
elv 4,273,706 11.59 5.24 2.45 7.99 10.12 14.80 30.17
hte 4,242,424 3.15 1.49 0.70 2.11 2.96 4.05 9.98
div 4,269,315 0.84 0.03 0.63 0.83 0.85 0.86 0.90
inc 4,270,672 14,048.57 3,572.39 3,134.23 10,958.77 14,660.48 16,498.00 103,599.34
hsp 4,268,606 1,705.53 1,173.34 51.55 893.64 1,446.20 2,190.56 17,678.25
cor 3,926,111 0.18 1.00 -2.11 -0.59 0.14 1.07 2.28
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sot 3,864,107 5.16 0.98 1.97 4.48 5.10 6.10 7.57
usc 4,287,109 Levels = 0: 3,743,069 (87.3%); 1: 544,040 (12.7%)
Source: authors own construction based on the sources listed in Table 14.

The second experiment employed a panel design covering the 2011-2021 period with annual observations,
preserving the temporal resolution with one observation per year. However, this analysis focused exclusively on
cells that were already populated in 2011 (N = 1,727,365). Descriptive statistics for this cohort are provided in Table
16.

Table 16: Descriptive statistics for the modelled variables (populated cells; data panel)

Predictor N Mean SD Min Q.25 Median Q.75 Max

SXr 18,976,278 0.96 0.04 0.79 0.94 0.96 0.99 1.17
age 18,975,330 43.40 3.57 33.20 40.70 43.10 45.90 56.30
ehd 18,848,599 0.92 2.44 0.00 0.07 0.34 0.86 38.79
afd 18,931,462 83.31 50.35 0.00 39.49 82.99 116.08 260.78
hem 18,570,563 3.93 1.39 1.00 2.00 4.00 5.00 7.00
sch 19,029,505 5.03 1.06 1.00 5.00 5.00 5.00 7.00
ele 19,018,142 244.87 257.13 -37.04 74.40 151.36 334.07 2,905.97
t5k 19,046,115 25.21 27.00 1.00 13.00 20.00 30.10 2,330.50
t10 19,046,115 34.70 34.73 1.00 18.00 28.10 42.20 1,819.30
t50 19,046,115 56.91 44.29 1.00 30.60 48.65 73.40 1,306.70
hyl 18,969,808 3,918.30  1,460.77 39.50 2,887.90 3,451.20 4,429.00 10,141.30
Itu 18,869,788 3.43 2.95 0.30 1.50 2.60 4.20 26.10
elv 18,797,486 9.75 4.60 0.80 6.70 8.70 11.60 43.70
hte 18,869,282 3.43 1.72 0.50 2.20 3.20 4.30 13.60
div 18,958,566 0.85 0.02 0.62 0.84 0.85 0.87 0.97
inc 18,390,766  14,621.46 3,824.02 1,367.41 11,694.17 15,162.94 17,047.05 319,709.47
hsp 18,961,008 1,901.09 1,182.91 51.55 1,074.06 1,665.57 2,454.85 17,678.25
cor 18,230,212 0.25 0.95 -2.51 -0.56 0.48 0.99 2.57
sot 16,114,875 5.01 0.95 1.35 4.36 491 5.56 7.37
usc 19,046,445 Levels = 0: 16,173,916 (84.9%); 1: 2,872,529 (15.1%)

Source: authors own construction based on the sources listed in Table 14.

4.4.3. Hierarchical model fitting

Given that sur is a binary variable, we modelled the paired observations using a generalised linear mixed-effects
framework with a logit link, incorporating a random intercept for each cell to account for the inherent pairing of
observations. To address the nested data structure and potential intra-cluster correlation, we fitted a series of
multilevel logistic regression (MLR) models. Fixed effects comprised cell-level demographics and selected
contextual covariates. Random intercepts were specified at the degree of urbanisation, regional, and national levels,
allowing baseline odds of high performance to vary across these clusters. Interaction terms were explored to assess
effect modification by higher-level characteristics (e.g., degree of urbanisation by region).

Models were trained on subsets comprising a random selection of 80% of the grid cells from both the cross-sectional
and panel samples. This yielded 3,429,687 observations in the cross-sectional design and 15,237,156 in the panel
design. In both cases, the remaining 20% of cells were reserved as an independent test set for the unbiased
evaluation of predictive performance (that is 857,422 observations in the cross-sectional design and 3,809,289 in
the panel design). Subsequently, models were iteratively developed to progressively capture increasing detail in
between-group heterogeneity while maintaining a consistent set of fixed predictors.
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Model development proceeded hierarchically. We initially fitted a null fixed-effects generalised linear model (MO),

incorporating all 20 measured covariates (Xl e *‘X?U) selected in the previous step. The model specification was
as follows:

II psur | _
log| T|&_BD+4B1X1+-" + B X tE s
Or, in compaﬁt form: (1)

20

ngJ‘I'Pr'fY,JF 1::||&=|B()+Z BkX[i,JJ+EI'f'
k=1

Iogfrlﬁp]=logli] L
‘- 1=P/is a Link function (1git| P)) converting a probability P to the linear predictor, in this case it

represents the probability that a grid cell is a rapid-growth areas; Bo i the Intercept (log-odds baseline); Biis the

where

fixed-effect coefficient for predictor Xy (the 20 covariates); € is the residual error term, and; crz: is the variance
component for the corresponding random effect.

To estimate the influence of individual-level predictors on the binary outcome, accounting for unobserved
heterogeneity across degrees of urbanisation, a random intercept was introduced for the three DEGURBA levels in
the sample. This term captures latent contextual factors associated with differing levels of rurality, potentially
conditioning the relationship between predictors and the outcome within urbanisation contexts. The model
specification is as follows:

20
logit| Pr(Y, =1)|&=B,+uy ™'+ > B, X, i+€.,,
o , k=1 |2]
Up; &~N|0,Udgul,
£;,& ~ Logistic(0,m"/3.

where, in addition to the terms in Eq. (1), % is the random intercept for grouping factor dgu.

To address the hierarchical organisation of the data, a series of multilevel logistic regression models were fitted with
progressively richer random-effects structures, stratified by administrative level. Beginning with a model
incorporating fixed covariates and random intercepts for the degree of urbanisation (M1), random intercepts were
sequentially added for each successive geographic tier using a forward-selection scheme. Initially, the lowest
regional level (NUTS 2) was included, followed by the national level (NUTS 0). This approach permitted variation in
intercepts at both the national and sub-national scales, thereby accommodating systematic differences in baseline
probabilities arising from region-specific contextual conditions and country-wide institutions. The model specification
is as follows:

20
= (o — — | e ) nill'ni2 |
logit|Pr{Y,;;,,=1) &=By+uy; " +vy ;) +Z.Bm-xm.f,ikf+5mu
m=1

U &~ N(0,05, ), (3)
Vo, & ~N|0,0;

nilni2 | *
€5 & ~ Logistic(0,m°/3 ).

where, in addition the terms in Eq. (2), Vor(i) denotes the random intercept for the nested hierarchy nt0/nt2 (i.e. ks
nested within J).

Given the substantial variation in size and geographic characteristics across European countries, the impact of
urbanisation levels on population performance may differ within and between regions and nations. Consequently,
the effect of individual-level predictors may vary not only across nations and at different levels of urbanisation, but
also for specific urbanisation-nation configurations. To address this, a crossed random intercept was incorporated,
modelling the unique baseline log-odds associated with each urbanisation-nation pair. This term explicitly
acknowledges that the same level of urbanisation can exert distinct contextual influences contingent on the national
setting. The model specification is as follows:
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€3, & ~ Logistic(0,7°/3).

(4)

where, in addition the terms in Eq. (3), Vit is the random intercept for the interaction dgu:nt0, with all three random
effects are assumed mutually independent.

At each step, the more complex model was compared with its predecessor using a likelihood-ratio test (LRT); a
random effect was retained only if the LRT yielded a statistically significant improvement. Furthermore, we examined
changes in the Akaike’s Information Criterion (AIC) and Bayesian Information Criterion (BIC), retaining models where
the reduction in AIC exceeded 2 points or the BIC decrease supported a more parsimonious model. The magnitude
of variance components associated with each level was quantified using the intraclass correlation coefficient (ICC).
Models with estimated variance components indistinguishable from zero (ICC = 0) or those producing singular fits
were excluded. Finally, the accuracy, sensitivity, and specificity of nested models were evaluated using log-loss, the
Area Under the ROC Curve (AUC), and the Brier score.

4.5.1. Model-fit / performance comparison

Table 17 summarises the likelihood ratio tests (LLT) and Bayes Factor (BF) for the cross-sectional analysis (all grid
cells), while Table 18 presents the corresponding results for the panel analysis (populated cells only). In both
datasets, the baseline model (MO) served as the reference with 21 degrees of freedom. In the cross-sectional
analysis (Table 17), the introduction of the random intercept for the degree of urbanisation (M1) resulted in a
substantial improvement in model fit (x*> = 25,168.27, Adf = 1, p < 0.001), with a Bayes factor exceeding 1000,
indicating decisive evidence in favour of the mixed-effects specification. The subsequent addition of the nested
regional structure (M2) yielded a further significant increase in explanatory power (x? = 78,005.46, Adf = 2, p <
0.001). The inclusion of the interaction random effect (M3) also proved statistically significant (x> = 13,039.61, Adf =
1, p < 0.001), suggesting that the relationship between predictors and outcome varies significantly across the
intersection of administrative units and sub-regions.

Table 17: Statistical tests for the nested multi-level models (all cells; cross-section)

Name BF df Adf X*(LRT) p-value
MO_A — 21 — — —

M1_A > 1000 22 1 25,168.27 <.001
M2_A — 24 2 78,005.46 <.001
M3_A — 25 1 13,039.61 <.001

Source: authors own calculations.

The panel analysis (Table 18) mirrored the trajectory shown by the panel design but with markedly higher test
statistics, reflecting the increased precision afforded by the panel structure and the exclusion of empty cells. The
transition from MO to M1 produced a x? of 87,087.24 (p < 0.001), while the addition of the nested regional effects in
M2 resulted in a x? of 239,752.59 (p < 0.001). Finally, the interaction term in M3 contributed a further x? of 44,957.62
(p <0.001).

Table 18: Statistical tests for the nested multi-level models (populated cells; panel)

Name BF df Adf X*(LRT) p-value
MO_P11 — 21 — — —
M1_P11 > 1000 22 1 87,060.52 <.001
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M2_P11 — 24 2 240,050.80 < .001
M3_P11 — 25 1 44,953.08 <.001
Source: authors own calculations.

The consistent statistical significance (p < 0.001) across all nested comparisons in both analyses confirms that
accounting for the hierarchical structure of the data is essential for accurate inference. The initial inclusion of a
random intercept for the degree of urbanisation (M1) demonstrates that a substantial proportion of unobserved
heterogeneity exists at the administrative unit level, which a standard fixed-effects model fails to capture.
Furthermore, the marked improvement in fit upon adding the nested regional structure (M2) indicates that variance
is also heavily attributable to the regional hierarchy, an effect that is particularly pronounced in the panel data where
the signal-to-noise ratio is higher. Finally, the statistical significance of the interaction term in M3 reveals that the
variability within administrative units is not uniform across sub-regions. This finding implies that a crossed-random
effect structure is necessary to adequately model the complex dependencies inherent in the data. The progressive
significance of models M1 through M3 provides robust evidence that a complex mixed-effects framework is superior
to a standard GLM for this dataset. Moreover, the substantially larger chi-squared values observed in the panel
analysis (Table 18) compared to the cross-sectional analysis (Table 17) suggest that these hierarchical effects are
more robustly estimated when the analysis is restricted to populated cells, likely due to the reduction of noise from
empty grid cells and the increased leverage provided by longitudinal observations.

Beyond the likelihood ratio tests, information criteria (AIC and BIC) were employed to evaluate the trade-off between
model fit and complexity across the four nested specifications. Table 19 presents these metrics for the cross-
sectional analysis (all cells), while Table 20 details the results for the panel analysis (populated cells).

In the cross-sectional dataset (Table 19), the baseline model (MO) yielded an AIC of 2,817,118 and a BIC of
2,817,392. The introduction of the random intercept for the degree of urbanisation (M1) resulted in a dramatic
reduction in both criteria, with a AAIC of 25,166.27 and a ABIC of 25,153.22, confirming a vastly superior fit despite
the addition of a single parameter. The subsequent inclusion of the nested regional structure in M2 further improved
model parsimony, reducing the AIC to 2,713,950 (AAIC = 78,001.46 relative to M1) and the BIC to 2,714,264. The
final specification, M3, which incorporates the interaction random effect, achieved the lowest information criteria
values (AIC = 2,700,913; BIC = 2,701,239), representing a marginal yet statistically significant improvement over
M2 (AAIC = 13,037.61). The consistent downward trajectory of both AIC and BIC across all steps indicates that each
added layer of complexity captures meaningful variance rather than overfitting the data.

Table 19: Performance metrics for the four nested logistic mixed-effects models (all cells; cross-section)

Model gﬁr AlC BIC AAIC ABIC Chisq logLik -2*log(L) Df  Pr(>Chisq)
(I;/In(:y()flxed 21 2,817,118 2,817,392 NA NA NA -1,408,538 2,817,076 21 —

M1 (+ dgu) 22 2,791,952 2,792,239 25,166.27 25,153.22 25,168.27 -1,395,954 2,713,902 22 <2.2e-16 **
thgh(":Z) 24 2,713,950 2,714,264 78,001.46 77,975.37 78,005.46 -1,356,951 2,713,902 24 < 2.2e-16 ***
Z/Ig3U'(r:t0) 25 2,700,913 2,701,239 13,037.61 13,024.57 13,039.61 -1,350,431 2,700,863 25 < 2.2e-16***

Source: authors own calculations.

A similar pattern was observed in the panel analysis (Table 20, albeit with substantially larger absolute values
reflecting the increased sample size and the density of observations in populated cells. The baseline MO model
recorded an AIC of 19,284,819. The transition to M1 produced a massive decrease in the AIC to 19,197,761 (AAIC
=87,058), reinforcing the necessity of accounting for administrative-level heterogeneity. The nested regional effects
in M2 drove the AIC down further to 18,957,714 (AAIC = 240,046), while the interaction term in M3 yielded the
optimal fit with an AIC of 18,912,763 (AAIC =44,951). In both analyses, the BIC followed the same trend as the AIC,
with the magnitude of the reductions in the panel data being notably larger than in the cross-sectional data.

Table 20: Performance metrics for the four nested logistic mixed-effects models (populated cells; data panel)

ABIC Chisq logLik -2*log(L) Df Pr(>Chisq)
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gﬂn?y()ﬁxed 21 19,284,819 19,285,124 NA NA NA 0,642,380 19,284,777 21 -

Z"glu§+ 22 19,197,761 19,198,080  87,05852 87,0398 87,0052  -9,508,858 18,957,666 22 < 2.2e-16**
th(Z) /Sz) 24 18,957,714 18,958,063  240,046.80  240,017.72 240,050.80  -9,478,833 18,957,666 24 < 2.2e-16**
Z";u:(;to) 25 18912763 18,913,126  44,951.08  44,936.54 44,953.08  -9,456,356 18,912,713 25 < 2.2e-16**

Source: authors own calculations.

In summary, the convergence of the likelihood ratio tests, AIC, and BIC provides compelling evidence that the most
complex model, M3, offers the best balance of fit and parsimony. The substantial AAIC and ABIC values between
successive models—patrticularly the reduction of nearly 240,000 points between M1 and M2 in the panel analysis—
underscore the critical importance of the hierarchical structure in explaining the variation in surface coverage.
Consistently with the likelihood ratio tests discussed above, the fact that the panel analysis yields larger absolute
improvements in fit statistics suggests that the random effects structures are more precisely estimated when the
analysis is confined to populated cells, where the signal-to-noise ratio is enhanced by the longitudinal nature of the
data.

4.5.2. Model accuracy comparison

Additionally, the models were evaluated on an independent hold-out sets including N = 3,809,289 and 857,422
observations for the panel and cross-sectional designs, respectively. Tables 13 and 14 present the performance
metrics—including log-loss, Area Under the Curve (AUC), accuracy, sensitivity, specificity, and the Brier score—for
the cross-sectional and panel analyses, respectively.

In the cross-sectional test set (Table 21), all models demonstrated high overall accuracy, ranging from 0.831 to
0.833, and low Brier scores (0.124-0.129), indicating well-calibrated probability estimates. However, a notable trade-
off emerged between sensitivity and specificity. The baseline model (M1) exhibited extremely low sensitivity (0.009)
despite near-perfect specificity (0.997), suggesting a strong bias towards predicting the negative class. As model
complexity increased from M1 to M4, sensitivity improved progressively (rising to 0.054 in M4), while specificity
decreased slightly but remained high (0.990). Concurrently, the AUC improved from 0.716 in M1 to 0.753 in M4, and
log-loss decreased marginally from 2.27 to 2.34. Such slight increase of log-odds may reflect the penalty for
improved sensitivity on rare positive cases, though the Brier score confirms overall calibration remains strong. The
consistent improvement in AUC and the reduction in the Brier score across the nested models indicate that the
additional random effects enhance the model’s ability to discriminate between classes and calibrate probabilities,
even on unseen data.

Table 21: Accuracy evaluation for the nested ML models on a test set (all cells; cross-section)

Model logLoss AUC Accuracy Sensitivity Specificity Brier
MO (fixed only) 2.271 0.716 0.831 0.009 0.997 0.129
M1 (+ dgu) 2.266 0.725 0.831 0.024 0.994 0.128
M2 (+ nt0/nt2) 2.331 0.750 0.832 0.049 0.990 0.125
M3 (+ dgu:nt0) 2.345 0.753 0.833 0.054 0.990 0.124

Source: authors own calculations.

The panel analysis (Table 22) revealed a different performance profile, characterised by lower overall discrimination
but improved calibration relative to the cross-sectional results. While accuracy remained stable around 0.66-0.67,
the AUC values were lower, ranging from 0.566 (M1) to 0.607 (M4). Like the cross-sectional trend, the baseline
model (M1) displayed negligible sensitivity (0.0009) and near-perfect specificity (0.999). The incremental addition of
random effects in M2, M3, and M4 led to a steady increase in sensitivity (reaching 0.056 in M4) and a corresponding,
modest decline in specificity (to 0.977). The AUC improved by approximately 0.04 points from M1 to M4, and the
Brier score decreased from 0.221 to 0.216, suggesting that the hierarchical structure aids in refining probability
estimates even when the overall discriminative power is constrained by the data characteristics of the populated
cells.
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Table 22: Accuracy evaluation for the nested ML models on a test set (populated cells; data panel)

Model logLoss AUC Accuracy Sensitivity Specificity Brier
MO (fixed only) 1.325 0.566 0.664 0.001 0.999 0.221
M1 (+ dgu) 1.328 0.577 0.663 0.006 0.996 0.220
M2 (+ nt0/nt2) 1.334 0.603 0.665 0.042 0.981 0.216
M3 (+ dgu:nt0) 1.335 0.607 0.667 0.056 0.977 0.216

Source: authors own calculations.

Comparing the two validation sets, the cross-sectional models achieved higher AUC values (up to 0.753) compared
to the panel models (up to 0.607), yet both sets showed a consistent trend: increasing model complexity via nested
random effects and interaction terms systematically improves sensitivity and overall calibration (lower Brier score)
without compromising specificity to a degree that would render the models unusable. This pattern reinforces the
conclusion drawn from the training metrics that the complex mixed-effects specifications (M3 and M4) capture
genuine signal rather than noise, as evidenced by their superior performance on independent data. The persistent
low sensitivity across all models highlights the challenge of predicting rapid-growth events, particularly in the cross-
sectional design including all cells, but the relative gains achieved by the more complex models confirm their utility
in identifying these cases more effectively than simpler specifications. In conclusion, the LLT and associated BF
provide decisive statistical evidence that each added random effect substantially improves model fit on both
experimental designs. This quantitative support aligns with reductions in AIC/BIC and enhanced out-of-sample
discrimination (AUC, sensitivity).

4.5.3. Random-effects structure

To quantify the magnitude of heterogeneity captured by the hierarchical structures, we examined the estimated
variances and standard deviations for the random intercepts across the nested models. Tables 15 and 16 present
these estimates for the cross-sectional (all cells) and panel (populated cells) analyses, respectively. The grouping
factors represent the degree of urbanisation (dgu), the national level (nt0), and the regional level nested within
nations (nt2:nt0).

In the cross-sectional analysis (Table 23), the baseline mixed model (M1) identified substantial variation attributable
to the degree of urbanisation (dgu), with a variance of 31.29 (standard deviation = 5.59). This indicates that the
probability of a rural cell experiencing relative demographic expansion varies significantly depending on its
urbanisation typology context, even after accounting for fixed effects. Upon introducing the nested national and
regional hierarchies in M2, the variance attributed to dgu decreased to 17.99 (SD = 4.24), while new variance
components emerged for the national level (nt0, variance = 0.14, SD = 0.37) and the nested regional level (nt2:nt0,
variance = 0.20, SD = 0.44). The reduction in the dgu variance suggests that a portion of the degree of urbanisation
heterogeneity was initially confounded with the administrative-level structure. This reduction suggests that a portion
of the variation initially attributed to urbanisation types was confounded with broader national or regional contexts.
The final specification, M3, which adds the interaction between urbanisation type and nation (dgu:nt0), maintained
the dgu variance at approximately 18.01 (SD = 4.24) and the regional variance at 0.20 (SD = 0.44), but introduced
a distinct interaction variance of 0.13 (SD = 0.36). The persistence of the dgu variance alongside the interaction term
implies that while the general typology matters, the specific likelihood of relative expansion varies meaningfully
across different countries.

Table 23: Estimated variance components of random effects by model (all cells; cross-section)

Model Grouping factor Variance Std. Dev.
M1 (+ dgu) dgu 31.288 5.594
M2 (+ nt0/nt2) nt2:nt0 0.195 0.442
M2 (+ nt0/nt2) nt0 0.136 0.368
M2 (+ nt0/nt2) dgu 17.989 4.241
M3 (+ dgu:nt0) nt2:nt0 0.195 0.442
M3 (+ dgu:nt0) dgu:nt0 0.127 0.356
M3 (+ dgu:nt0) nt0 0.057 0.239
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| M3 (+ dgu:nt0) dgu 18.005 4.243 |
Source: authors own calculations.

The panel analysis (Table 24) revealed a more nuanced distribution of variance components. In M1, the variance
for the degree of urbanisation (dgu) was 0.61 (SD = 0.78), substantially lower in absolute magnitude than in the
cross-sectional counterpart. As model complexity increased, the variance structure shifted. In M2, the dgu variance
rose slightly to 0.65 (SD = 0.81), while the national (nt0) and regional (nt2:nt0) components showed variances of
0.15 (SD =0.39) and 0.08 (SD = 0.29), respectively. The most significant finding emerged in M3, as the inclusion of
the interaction term (dgu:ntO) resulted in a substantial variance component of 0.48 (SD = 0.69). This value is
comparable in magnitude to the main dgu effect (which increased to 1.18, SD = 1.09 in this model), indicating that
the propensity for populated rural cells to expand relative to their regions/nations is highly context-dependent, varying
significantly from one nation to another across different urbanisation intensity levels.

Table 24: Estimated variance components of random effects by model (populated cells; data panel)

Model Grouping factor Variance Std. Dev.
M1 (+ dgu) dgu 0.614 0.784
M2 (+ nt0/nt2) nt2:nt0 0.082 0.286
M2 (+ nt0/nt2) nt0 0.148 0.384
M2 (+ nt0/nt2) dgu 0.650 0.806
M3 (+ dgu:nt0) nt2:nt0 0.084 0.289
M3 (+ dgu:nt0) dgu:nt0 0.480 0.692
M3 (+ dgu:nt0) nt0 0.112 0.335
M3 (+ dgu:nt0) dgu 1.180 1.086

Source: authors own calculations.

Comparing the two analyses, the cross-sectional data exhibits a dominant variance component at the degree of
urbanisation level, suggesting that urbanisation type is a primary driver of variation in the aggregate snapshot of
relative expansion. In contrast, the panel data reveals a more distributed variance structure where the interaction
between urbanisation and nation becomes a critical source of heterogeneity. This suggests that while the general
distinction between urban and rural areas holds true, the specific magnitude of the effect driving relative expansion
is not uniform across Europe and is better captured when accounting for national contexts and longitudinal stability.
The presence of non-negligible variance at the national, regional and interaction levels in both analyses confirms
that spatial dynamics embedded within territorial and administrative hierarchies play a fundamental role in
understanding rural demographic expansion, justifying the use of complex mixed-effects models that allow these
effects to vary across nations and regions.

4.5.4. Fixed-effect coefficients

Tables 17 and 18 present the exponentiated fixed-effect coefficients (odds ratios) and their standard errors for the
cross-sectional (all cells) and panel (populated cells) analyses, respectively. The odds ratios (OR) indicate the
change in the odds of a rural cell experiencing relative demographic expansion for a one-unit increase in the
predictor. Values less than 1 indicate a negative association (reduced odds), while values greater than 1 indicate a
positive association (increased odds).

In the cross-sectional analysis (Table 25), the ORs for most predictors remain remarkably stable, regardless of
model complexity. For instance, the negative association between accessibility indicators and relative demographic
expansion is consistent: ele (elevation) shifts only slightly from 0.654 in MO to 0.552 in M3, and t5k (travel time to
towns under 5,000 inhabitants) moves from 0.728 to 0.809. Similarly, the positive effects of quality-of-life variables
like hem (hemeroby index) and scb (scenic beauty) persist with minimal fluctuation (e.g., hem remains around 1.24—
1.28). This stability suggests that the fixed effects in this dataset are robust to the inclusion of random intercepts for
degree of urbanisation, nation, and region. In other words, the hierarchical structure does not absorb the variance
attributed to these local predictors. The primary deviation from this pattern occurs with hte (high-tech employment).
While significant in MO and M1 (OR = 1.04), hte loses statistical significance in M2 and M3 (OR = 1.00-1.005, p >
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0.05). This indicates that the apparent effect of high-tech employment in the simpler models is likely confounded by
the regional or national context, which is only accounted for in the more complex specifications. Similarly, elv (early
leavers) shows a shift from a positive association in MO/M1 to a negative one in M2/M3, though it remains significant
throughout. This can be explained by a highly contextual role of economic variables on the outcome. Overall, the
cross-sectional results demonstrate that the drivers of relative expansion—specifically accessibility, climate, and
social trust—are fundamental and independent of the hierarchical structure. The model complexity refines the
estimates slightly but does not alter the core substantive conclusions.

Table 25: Fixed effects by model (all cells; cross-section)

MO: Flat model M1: MO + (1 | dgu)

M2: M1 + (1 | nt0/nt2)

M3: M2 + (1 | dgu:nt0)

(Intercept) 0.154 (0.002)*** 0.667 (1.327) 0.369 (0.558) 0.387 (0.585)
SXr 0.814 (0.002)*** 0.813 (0.002)*** 0.958 (0.004)*** 0.956 (0.004)***
age 0.882 (0.002)*** 0.884 (0.002)*** 1.057 (0.004)*+* 1.051 (0.004)**
ehd 0.772 (0.002)*** 0.776 (0.002)*** 0.796 (0.003)*** 0.796 (0.003)***
afd 0.750 (0.003)*** 0.747 (0.003)*** 1.037 (0.009)*** 1.043 (0.009)***
hem 1.281 (0.002)*** 1.240 (0.002)*** 1.246 (0.002)*+* 1.236 (0.002)***
sch 1.106 (0.002)*** 1.098 (0.002)*** 1.064 (0.003)*** 1.063 (0.003)***
usc 1.075 (0.004)*** 1.060 (0.005)*** 1.050 (0.005)*** 1.055 (0.005)***
t5k 0.728 (0.005)*** 0.732 (0.004)*** 0.812 (0.004)*** 0.809 (0.004)***
t10 0.861 (0.005)*** 0.862 (0.004)*** 0.926 (0.004)*** 0.923 (0.004)***
t50 0.964 (0.003)*** 0.970 (0.002)*** 0.959 (0.003)*** 0.958 (0.003)***
ele 0.654 (0.003)*** 0.670 (0.002)*** 0.558 (0.002)*** 0.552 (0.002)***
Itu 0.820 (0.003)*** 0.828 (0.002)*** 0.896 (0.017)*** 0.893 (0.017)***
elv 1.021 (0.002)*** 1.034 (0.002)*** 0.941 (0.015)*** 0.944 (0.015)***
hte 1.038 (0.002)*** 1.042 (0.002)*** 1.005 (0.007) 1.000 (0.007)
div 1.043 (0.002)*** 1.045 (0.002)*** 1.077 (0.004)*** 1.072 (0.004)***
inc 0.960 (0.003)*** 0.951 (0.003)*** 1.038 (0.004)*** 1.053 (0.004)***
hsp 1.050 (0.002)*** 1.033 (0.002)*** 1.153 (0.003)*** 1.153 (0.003)***
hyl 0.715 (0.003)*** 0.724 (0.002)*** 0.819 (0.019)*** 0.827 (0.019)***
cor 0.835 (0.003)*** 0.849 (0.002)*** 0.740 (0.016)*** 0.733 (0.016)***
sot 1.083 (0.003)*** 1.099 (0.003)*** 1.057 (0.009)*** 1.059 (0.010)***
All fixed-effect coefficients displayed in the table are exponentiated to odds ratios.

Standard errors are shown in parentheses. *p* < .05; **p** < .01; ***p*** < .001

Source: authors own calculations.

In contrast to the cross-sectional analysis, the panel model (Table 26) exhibits a more dynamic evolution of statistical
significance as model complexity increases. A core set of variables maintain their significance and direction across
all models. Specifically, accessibility remains a strong constraint, as ele (elevation), and t5k, t10 and t50 (accessibility
to urban areas of 5, 10 and 50 thousand inhabitants, respectively) stay significant (p < 0.001) with negative odds
ratios throughout. As the models become more complex, the effect of travel time to larger cities (t50) becomes more
pronounced (OR = 0.958 to 0.930), while the magnitude of the negative association for ele (elevation) increases,
with the odds ratio dropping from 0.957 in MO to 0.897 in M3. Material living conditions also show monotonic
behaviours. Both hsp (housing prices) and inc (income) show highly significant positive odds ratios in all models,
with hsp showing a notable increase in magnitude (from 1.039 to 1.179) in the complex models. Likewise, usc
(physical proximity to UNESCO World Heritage sites) and hte (high-tech employment) also remain significant and
positive across all specifications, even though in the case of hte the effect is largely attenuated in M3 (OR 1.006 p
< 0.001).

Nonetheless, while the direction of effects remains largely consistent across models, the inclusion of nested random
effects (M2 and M3) leads to a notable reduction in significance for several key predictors, suggesting that their
effects are partially mediated by the national and regional contexts. In particular, several socio-demographic
variables that exhibited statistically significant associations in the models without geographical structures (MO/M1)
experience a loss of significance in the more complex models. This holds for sxr (sex ratios), hyl (years of life lost),
elv (early leavers from education), and sot (social trust), which lost statistical significance entirely in Models M2 and
M3, suggesting their initial effects were compromised by unobserved regional heterogeneity.
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Most critically, several environmental and economic predictors underwent complete reversals in the direction of their
effects once regional clustering was controlled for. In particular, afd (number of frost days) shifted from a negative
association (OR = 0.989) to a strong positive association (OR = 1.078; p < 0.001). Likewise, hem (hemeroby index)
moved from negative (OR = 0.971) to positive (OR = 1.019), though it remained significant throughout (p < 0.001).
Similarly, Itu (long-term unemployment) changed from a strong negative predictor (OR = 0.921; p < 0.001) to a
slightly positive one (OR = 1.006; p < 0.001), and div (economic diversity) reversed from negative (OR = 0.973; p <
0.001) to a positive effect (OR = 1.025; p < 0.001), indicating a robust positive relationship once regional clustering
is controlled for.

Table 26: Fixed effects by model (populated cells; data panel)

MO: Flat model M1: MO + (1 | dgu) M2: M1 + (1 | nt0/nt2) M3: M2 + (1 | dgu:nt0)
(Intercept) 0.495 (0.001)*** 0.189 (0.056)*** 0.180 (0.057)*** 0.136 (0.058)***
SXr 0.995 (0.001)*** 1.003 (0.001)*** 0.998 (0.001) 0.998 (0.001)
age 0.902 (0.001)*** 0.906 (0.001)*** 0.971 (0.001)*** 0.972 (0.001)***
ehd 0.973 (0.001)*** 0.982 (0.001)*** 0.978 (0.002)*** 0.982 (0.002)***
afd 0.989 (0.001)*** 1.007 (0.001)*** 1.085 (0.003)*** 1.078 (0.003)***
hem 0.971 (0.001)*** 1.010 (0.001)*** 1.020 (0.001)*** 1.019 (0.001)***
scb 0.969 (0.001)*** 0.969 (0.001)*** 0.973 (0.001)*** 0.972 (0.001)***
usc 1.086 (0.002)*** 1.104 (0.002)*** 1.070 (0.002)*** 1.067 (0.002)***
t5k 0.974 (0.001)*** 0.960 (0.001)*** 0.959 (0.001)*** 0.957 (0.001)***
t10 0.934 (0.001)*** 0.928 (0.001)*** 0.942 (0.001)*** 0.940 (0.001)***
t50 0.958 (0.001)*** 0.947 (0.001)*** 0.929 (0.001)*** 0.930 (0.001)***
ele 0.957 (0.001)*** 0.953 (0.001)*** 0.898 (0.001)*** 0.897 (0.001)***
Itu 0.921 (0.001)*** 0.924 (0.001)*** 1.007 (0.001)*** 1.006 (0.001)***
elv 1.085 (0.001)*** 1.096 (0.001)*** 0.998 (0.001) 0.998 (0.001)
hte 1.039 (0.001)*** 1.040 (0.001)*** 1.006 (0.002)*** 1.006 (0.002)***
div 0.973 (0.001)*** 0.966 (0.001)*** 1.024 (0.001)*** 1.025 (0.001)***
inc 1.035 (0.001)*** 1.045 (0.001)*** 1.068 (0.002)*** 1.062 (0.002)***
hsp 1.039 (0.001)*** 1.053 (0.001)*** 1.183 (0.001)*** 1.179 (0.001)***
hyl 0.910 (0.001)*** 0.903 (0.001)*** 0.997 (0.003) 0.995 (0.003)
cor 0.867 (0.001)*** 0.845 (0.001)*** 0.958 (0.003)*** 0.957 (0.003)***
sot 1.002 (0.001)* 0.991 (0.001)*** 0.997 (0.002)* 0.997 (0.002)
All fixed-effect coefficients displayed in the table are exponentiated to odds ratios.
Standard errors are shown in parentheses. *p* < .05; **p** < .01; ***p*** < .001

Source: authors own calculations.

The progression from MO to M3 in both tables illustrates the critical role of model specification in interpreting fixed
effects. In the cross-sectional analysis, the fixed effects are largely stable and independent of the hierarchical
structure, with only hte losing significance. However, the odds ratios shown different intensification or weakening
patterns as models become increasingly complex. Moreover, in the panel analysis, the inclusion of complex random
effects exposes the contextual nature of several predictors, rendering them non-significant in complex models. This
indicates that while median age, number of extreme heat days, scenic beauty, cultural endowment, accessibility
indicators, household income, housing markets and perceived corruption are robust, direct drivers of relative
expansion in populated areas, other socio-demographic factors operate primarily through national and regional
channels. The panel analysis thus provides a more conservative and contextually grounded estimate of local effects,
filtering out variance that is attributable to the broader territorial hierarchy, revealing that the omission of random
effects for the degree of urbanisation and the nested administrative structures introduces substantial bias into the
estimation of fixed effects.

Taken together, this evidence supports the initial working hypothesis (H1) that determinants of rural demographic
performance operate in a bidirectional, interactive manner. Furthermore, the pattern of odds ratios exhibits a non-
monotonic trend, and the significant random-effects structure confirms that the magnitude of these associations is
modulated by geographical context, particularly in the panel experiment. Consequently, we conclude that the
relevance of the determinants is not uniform across space, aligning with the hypothesis (H2) of context-dependent
drivers of rural demographic growth.
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The comparative analysis of the cross-sectional (Table 25) and panel (Table 26) results reveals a clear distinction
between robust, universal drivers of rural demographic expansion and effects that are contingent on the experimental
design or the hierarchical structure of the data. By examining the stability of odds ratios and statistical significance
across the progression from flat models (MO) to fully specified mixed-effects models (M3), we can categorise the
predictors into unequivocal drivers and ambiguous associations, comparing our findings with those previously
described in the literature. In general, the series of increasingly complex multilevel logistic regression models fit on
two datasets with different structures indicated that rural grid cells experiencing faster demographic expansion than
their regions were strongly associated with the geographic, socio-economic, and natural characteristics commonly
examined in rural population and development studies.

Physical accessibility emerges as the most unequivocal driver of rural demographic expansion across both
experimental designs. Our findings align with prior research demonstrating that demographic performance in rural
areas is frequently associated with proximity to adjacent local and regional centres and the services they provide.
The negative association between elevation and travel time to proximate urban areas indicates that physical isolation
constitutes a barrier to rapid demographic expansion. In both the cross-sectional and panel analyses, elevation (ele)
and travel times to urban centres of varying sizes (t5k, t10, t50) consistently exhibit odds ratios significantly less than
1 across all model specifications (M0—M3). Whether analysing the entire territory or only populated cells, and
irrespective of the inclusion of random effects for nation and region, higher elevation and greater distance from urban
centres invariably reduce the odds of a rural cell outpacing its regional average in terms of demographic growth.
This confirms that remoteness is a primary, non-negotiable barrier to demographic catch-up in the European rural
landscape. These results corroborate previous studies highlighting how increased travel time to urban areas
diminishes accessibility to jobs, healthcare, education, retail, and other amenities (Eliasson et al., 2015; Elshof et
al., 2015). Nevertheless, our European findings nuance the role of adjacent urban centre size. We observe that the
association between accessibility indicators and relative population growth weakens as urban nuclei become larger
in the cross-sectional design, whereas this association intensifies in the panel analysis. This divergence implies that
relative demographic growth in populated cells is more strongly influenced by accessibility to larger agglomerations,
whereas in non-populated cells, proximity to smaller centres exerts a greater influence.

Overall, our results corroborate the role of employment and working conditions in shaping demographic performance
in rural Europe. Nonetheless, the role of employment conditions reveals a nuanced dichotomy between structural
constraints and dynamic drivers. While long-term unemployment (ltu) and early school leavers (elv) generally show
negative associations, their significance often dissipates in complex mixed-effects models, suggesting their impact
is largely mediated by national and regional contexts. These results are overall in line with previous studies
highlighting the central role of well-functioning and dynamic labour markets in attracting and retaining residents,
particularly young women and individuals with high educational attainment (Alonso-Pardo et al., 2023; Gurrutxaga
and Urkidi-Azkarraga, 2025; Mascherini et al., 2023). At the same time, our findings also rhyme well with local
studies, such as Elshof et al. (2017), which found no evidence that proximity to employment influenced residential
mobility in specific contexts.

Looking at regional economic performance, high-technology employment (hte) and economic diversity (div) emerged
as robust positive predictors, particularly in the panel analysis where they retain significance even after accounting
for hierarchical structures. This indicates that while general labour market distress may reflect broader regional
stagnation, the presence of knowledge-intensive sectors and particularly a diversified economic base are genuine,
independent engines of relative rural growth in inhabited areas. These findings align with previous research linking
diversified local economies to population inflows (Clarke, 2021; McAreavey, 2022).

Material conditions present an even clearer perspective. In the more complex models of the cross-sectional analysis
and all models in the data panel, income (inc) is a significant positive driver, alongside a robust and strengthening
effect of housing prices (hsp). This suggests that within inhabited rural zones, economic vitality and housing market
dynamism are critical indicators of relative demographic growth. The increasing magnitude of the housing price
coefficient in complex models further implies that areas with higher property values are not merely stable but are
actively outpacing their regional counterparts, serving as a reliable marker of relative demographic expansion. This
corroborates prior studies emphasising housing as a key factor attracting new residents to rural areas, particularly
in peri-urban contexts (Bjerke and Mellander, 2022; Hofstede et al., 2023; Kuhmonen et al., 2016). If affordable
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housing often attracts urban population to rural areas, this demand may exert increased pressure on local housing
markets (Smith et al., 2021; Vogl and Micek, 2025), potentially explaining the observed association between rapid
demographic growth and higher housing costs.

The quality of life and liveability dimensions are reflected by variables related to natural and cultural endowment,
environmental conditions, and overall health. Proximity to cultural heritage, here captured through physical proximity
to UNESCO World Heritage sites (usc) remains an important predictor of relative population growth across all
models. This result supports approaches on rural development that emphasise the relevant role that cultural heritage
can play in rural regeneration (Mileto and Vegas LOpez-Manzanares, 2024; de Luca et al. 2021). Environmental and
climatic factors exhibit the most context-dependent behaviour, with findings often reversing or losing significance
between designs. While harsh climatic conditions—in particular extreme hot days (ehd)—generally act as deterrents
of rapid demographic growth, the influence of aesthetic (scb) and human-impact variables (hem) is inconsistent.
Both of these indicators appear as positive drivers in the cross-section but lose significance or turn negative in the
panel model. This suggests that while environmental quality is broadly correlated with population growth, its specific
role in driving relative growth within populated cells is less direct and may be confounded by other unmeasured local
factors. These findings are consistent with previous studies exploring rural population determinants, which found
context dependant roles of scenic beauty factors in rural revitalisation (Elshof et al., 2017; Kuhmonen et al., 2016;
van der Star and Hochstenbach, 2022). The instability of health-related variables (hyl), which lose significance in
complex models, further reinforces that these factors are likely proxies for broader national or regional health
systems rather than independent local drivers. Overall, these patterns align with previous studies that highlight how,
in general, greener and healthier environments increase attractiveness (Diaz, 2025; Diogo, 2024b; Szymanowski
and Latocha, 2021). At the same time, our results underscore the importance of accounting for spatial heterogeneity
when modelling rural demographic dynamics.

Institutional quality and social capital yield a mixed picture of robustness and mediation. The negative association
between corruption (cor) and expansion is remarkably stable across both designs and all model complexities,
identifying poor governance as a universal barrier to rural revitalisation. This may reflect that effective governance
enhances the attractiveness of areas for both current residents and newcomers, aligning with existing literature
emphasising the role of public engagement in rural demographic performance (Sgrensen and Svendsen, 2023).
Conversely, social trust (sot) displays significant instability. While it appears positive in simpler models, it consistently
loses statistical significance in the fully specified mixed-effects models (M2/M3). This pattern indicates that the
apparent influence of social trust is not an independent local effect but is instead deeply embedded in the national
and regional institutional fabric. Once these higher-level contexts are controlled for, the unique contribution of local
social trust to relative demographic expansion diminishes, highlighting the primacy of structural governance over
local social cohesion in this specific context. This may add nuance to previous studies exploring the role of social
trust in rural demographic performance (Farstad and Zahl-Thanem, 2021).

Even if these findings are overall consistent with the reviewed literature, some limitations need to be acknowledged.
The main one is that our research design lays on its inability to decompose the source of demographic growth in
rural areas. In particular, the available grid-level data about migration dynamics prevented the isolation of the relative
contributions of natural increase (natural demographic change) versus net migration (external in and out -migration)
— which was however the focus in the complementary empirical analysis presented in Chapter 3. A related limitation
stems from the logistic regression framework, which relies on a dichotomous classification of rural areas according
to their relative demographic performance. This binary approach obscures varying levels of demographic
performance, thereby precluding a more nuanced analysis of population dynamics and their specific determinants.
However, addressing these constraints would necessitate an alternative specification that might compromise the
contextual understanding of rural demographic performance relative to the broader regions in which they are
situated, which was the focus in this research.

Moreover, despite the comprehensive set of determinants considered, our findings may be susceptible to potential
omitted-variable bias. The selection of predictors was constrained by data availability. Consequently, critical factors
highlighted in previous studies—such as the decline of agricultural sectors and the localised impacts of climate
change—were not explicitly modelled due to a lack of granular data at the grid level.

A further consideration involves the treatment of spatial dependencies. While we employed a complex multi-level
modelling framework that explicitly accounts for the degree of urbanisation and administrative clustering to capture
hierarchical heterogeneity, this approach only partially mitigates the omission of spatial effects. Although nesting
grid cells within administrative units and stratifying by urbanisation helps absorb unobserved variance associated
with regional contexts, it does not fully eliminate residual spatial autocorrelation. Neighbouring cells may still exhibit
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similar dynamics due to cross-boundary spillovers, diffusion processes, or shared environmental conditions that
transcend administrative borders. Consequently, while our multi-level design reduces the risk of biased standard
errors compared to a flat regression, it does not explicitly model the spatial lag or error structures inherent in gridded
data. Future research could further refine these estimates by integrating dedicated spatial econometric techniques,
such as Spatial Lag or Spatial Error Models, or by incorporating spatial random effects (e.g., Conditional
Autoregressive terms) to explicitly capture the continuous nature of spatial dependence.

In the study we characterised rural areas undergoing rapid demographic expansion during the 2011-2021 period,
relative to the regions where they are located, and explored the role of well-known determinants shaping rural
demographic revitalisation. Building on the population grid databases for the two most recent censuses, the analysis
revealed that 16.2% of European rural grid cells exhibited growth rates exceeding regional and national averages.
Specifically, areas classified as very low-density rural grid cells at the DEGURBA level 2 (2011) were
disproportionately represented among those undergoing rapid demographic expansion. This finding challenges the
prevailing narrative of generalised population decline in rural Europe and raises questions regarding the scope of
rural revitalisation claims centred on areas proximate to urban centres.

A hierarchy of increasingly complex logistic mixed-effects models was employed to investigate the determinants of
rapid demographic growth in European rural areas. Overall, the findings align with existing literature on rural
demographic change, revealing that rapid rural expansion is driven by a confluence of factors, including access to
services, labour-market conditions, material living standards, environmental amenities, and social trust. Specifically,
the analysis highlighted the significance of accessibility and material living conditions, with a significant role of soft
and perception-related factors, often integrated within the rural idyll construct. These results provide compelling
evidence supporting our working hypotheses, which posit that the determinants of rural (de)population operate in a
bi-directional and context-dependent manner. Specifically, our model results indicate that the effect of these
determinants varies across geographical contexts, aligning with theoretical expectations of reciprocal influences.
However, further research is needed to confirm the directionality and temporal ordering of the relationships between
key determinants, by decomposing the components of demographic growth and considering spatial effects.

Despite methodological limitations, our findings offer robust evidence supporting multi-scalar rural revitalisation
policies aligned with local specificities. The range of factors influencing demographic performance in rapidly
expanding rural areas, coupled with the inherent diversity of these regions, highlights the potential of combined
interventions addressing both material and immaterial aspects of rural life as effective policy levers for stimulating
demographic revitalisation in rural Europe. However, differential effects of key determinants across regional types
and territorial scales suggest that policy interventions should be scale and context -specific, leading to rural
revitalisation strategies tailored to distinctive territorial characteristics rather than deployed as generic, top-down
approaches.
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5. Concluding remarks

This report has examined the concept of rural attractiveness through a combination of theoretical framing and
empirical analysis, aiming to provide a clearer understanding of the factors driving demographic change in European
rural areas. The investigation confirms that rural attractiveness is not a static attribute, but a dynamic condition
determined by the interaction between a region's territorial capital and the specific requirements of various population
groups. The evidence suggests that the capacity for revitalisation is unevenly distributed; not all rural areas possess
the necessary assets to attract significant inflows of new residents or investment. In such contexts, policy objectives
may need to be recalibrated to prioritise the retention and well-being of existing populations rather than pursuing
aggressive growth and population-attraction strategies that may prove unattainable. This reality implies that rural
development policies must be prepared to address difficult trade-offs, where efforts to attract one demographic group
may inadvertently disadvantage another, necessitating a careful balancing of competing interests.

The two quantitative analyses presented in this study offer empirical support for the view that rural dynamics are
highly heterogeneous. The analysis of net migration highlights the significant influence of spatial spillovers and the
divergent impacts of different policy instruments, particularly the contrast between the stabilising effect of direct
income support and the potential demographic costs of agri-environmental schemes when not accompanied by
sufficient economic alternatives. Similarly, the study of rapid demographic growth identifies a complex mix of drivers,
ranging from accessibility and labour market conditions to environmental quality and social trust, demonstrating that
material and immaterial factors are equally critical. These findings collectively argue against uniform policy
prescriptions and emphasise the necessity of tailored interventions that reflect local specificities.

Based on these findings, we may conclude that the effectiveness of rural development strategies might depend on
the adoption of a flexible, place-based approach that acknowledges the fluid nature of territorial assets. The
framework proposed in this report is intended to guide policymakers in systematically assessing regional strengths
and weaknesses, identifying appropriate target groups, and designing policies that are coherent across different
levels of governance. However, the implementation of such strategies requires robust data infrastructure and a
commitment to continuous monitoring and evaluation, as the factors influencing attractiveness are subject to
constant change. The transition towards a 'functional regionalism' model, which accounts for the interdependencies
between rural and urban areas, appears essential for addressing the structural challenges facing Europe's rural
areas.

In conclusion, while the goal of enhancing rural attractiveness is central to the European Union's cohesion and rural
policies, it must be pursued with a realistic appreciation of the constraints and complexities involved. The evidence
presented here indicates that there is no single pathway to rural revitalisation. Rather, success depends on aligning
policy measures with the unique characteristics of each territory. By moving away from generic solutions and
embracing a more nuanced, evidence-based approach, policymakers can better navigate the tensions between
environmental sustainability, economic viability, and social cohesion. Ultimately, the aim is to foster resilient rural
communities capable of adapting to future challenges, ensuring that Europe's diverse rural areas remain viable
places to live, work, and invest.
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7. Data appendix

“

Determinants of
net migration in
Europe’s rural
areas (Cross-
section)

Determinants of
net migration in
Europe’s rural
areas (panel)

Datasets used in the second econometric analyses
presented in this report. The dataset is structured as
a cross-section including 4,287,109 observations
covering all the rural cells in the 2021 population grid
for the EU27 + CH, LI, NO. The table includes one
dependent variable (sur) and 20 predictor variables.
The time reference is 2021, with most predictors
showing the mean level for the 2011-2021 period.

Datasets used in the second econometric analyses
presented in this report. The table is structured as a
panel including one dependent variable (sur) and 20
predictor variables. The table includes up to
19,046,445 observations covering rural grid cells that
were populated in 2011 (N = 1,727,365), according to
the official population grid for 2011 in EU27 + CH, LI,
NO. Hence, each grid cell includes 11 observations,
one per each year in the 2011-2021 period.
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