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Abstract

This article investigates how individual attitudes toward the green and digital transitions, collectively
referred to as the twin transition, and expressions of regional left-behindness shape EU interregional
migration intentions across different life domains. The study disaggregates migration intentions by motive,
work, education, quality of life, and retirement, to better understand the interplay between personal values
and regional structural conditions. The findings reveal that while traditional socio-demographic
characteristics remain strong predictors of work-related migration intentions, green and digital attitudes
significantly influence relocation intentions for education and quality-of-life reasons. Notably, individuals
with strong green values are more likely to express intentions to move for quality-of-life reasons. Rural areas,
in this case, are aligned with ecological lifestyles, whereas digital attitudes correlate with urban settlement
preferences and, for retirees, confidence in relocating to digitally connected rural regions. Expressions of
regional left-behindness, such as economic decline, demographic ageing, and weak connectivity, act as
structural push factors that differentially affect migration intentions. The analysis suggests that twin
transition values function as behavioural primers which, combined with structural push or pull factors, guide
individual intentions and reveal how unequal capacities to adapt to digital and green transitions shape
migration intentions.
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1. Introduction

The green and digital transformations, collectively known as the “twin transition,” are rapidly reshaping
Europe’s economic and social landscapes in ways that are both transformative and uneven (International
Labour Organization, 2018; World Economic Forum, 2025). While these shifts promise new opportunities in
innovation, sustainability, and employment, they also present considerable challenges for regions already
facing structural disadvantages, economic stagnation, and demographic decline (OECD, 2021). In this
changing landscape, migration emerges as both a response to and a driver of regional inequalities. Even
though it allows individuals to seek better opportunities, it could also accelerate the marginalisation of
left-behind regions by depleting them of skilled labour.

Moreover, the twin transition shapes policy priorities and plays a growing role in defining regional
attractiveness (Angelidou et al., 2022; Komninos et al., 2023). Twin transition policies aimed at
decarbonisation and digital innovation offer new pathways for left-behind regions to reposition themselves
as viable destinations for mobile populations, through investments in digital infrastructure, environmental
quality, and smart services (Garcia Fernandez & Peek, 2023; Gémez-Carmona et al., 2023). Regions with
strong embeddedness in the twin transition, characterised by access to natural amenities, low exposure to
environmental stressors, and high digital connectivity, are increasingly attractive not only to remote workers
but also to other mobile groups such as students, families, and retirees (OECD, 2023). This highlights the
mix of economic, social, and environmental factors intersecting with life-course dynamics and driving
migration decisions.

In this context, the study aims to address two interrelated questions at the intersection of migration and
structural transformation in Europe. First, it explores how individual attitudes toward the green and digital
transitions shape intentions to migrate across EU regions. As labour markets and regional futures are being
reconfigured at an unprecedented pace, personal perceptions of opportunity, risk, and inclusion may play
a pivotal role in shaping interregional migration choices. Second, it investigates how different dimensions
of left-behindness, including economic stagnation, limited accessibility to services and amenities, and high
levels of poverty, affect interregional migration intentions across a range of motives, such as work, education,
quality-of-life, and retirement. Together, these questions aim to unpack the complex and uneven ways in which
structural change interacts with personal agency and place-based disadvantage.

The remainder of this article is as follows. Section 2 develops the theoretical framework connecting our key
terms: green and digital transition, left-behind areas, and migration, and how they link to each other.
Section 3 presents the data and the methodological issues followed in the empirical analysis, whereas
Section 4 illustrates the key findings. Finally, Sections 5 and 6 discuss our findings in relation to previous
studies and highlight their policy relevance, as well as potential limitations and future research.

2. Background
2.1. Green and Digital Transitions and Changing Patterns of Migration

Migration is frequently conceptualised as an investment in utility maximisation, typically captured through
income gains (Ivlevs, 2015). Economic drivers such as wage disparities, GDP per capita, price levels, and job
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opportunities are central in this perspective (Albert & Monras, 2017; Borjas, 2001). Beyond these drivers,
individual characteristics have long been central to theoretical accounts of migration, with factors such as
gender, age, education, and family status identified as important determinants of mobility, alongside broader
economic conditions (Boterman & Bridge, 2023; Faggian et al., 2007; Fratesi, 2014; Lu et al., 2025).

However, recent findings show that the influence of economic factors diminishes once certain thresholds
are reached, pointing to the limits of purely economic explanations (Suppa et al.,, 2023). Attention has
therefore shifted to non-economic factors. Local amenities, including education, healthcare, transport, and
lifestyle options, are shown to strongly shape relocation choices (Faggian & Royuela, 2010; Florida, 2003;
Glaeser et al., 2001). Environmental conditions, such as climate, air quality, or exposure to extreme weather
events, also act as decisive push or pull factors (Beine & Parsons, 2015; Chi & Marcouiller, 2013). Moreover,
subjective well-being (SWB) is increasingly recognised as a driver of migration, with individuals relocating in
pursuit of life satisfaction as much as income, reflecting lifestyle preferences, quality-of-life expectations, or
perceived social fairness (lvlevs, 2015; Otrachshenko & Popova, 2012).

The expanded differential urbanisation model (Geyer & Kontuly, 1993) integrates these insights by
distinguishing between productionist motives, driving less affluent groups toward large cities for economic
opportunities, and environmentalist motives, leading more affluent groups toward smaller towns or rural
areas in pursuit of higher living standards. While this framework captures key dynamics, contemporary
challenges, such as rising housing costs in metropolitan centres, complicate these patterns, often displacing
lower-income or younger groups (Rodriguez, 2024; Sarkar, 2018). Nonetheless, this dual lens remains useful
for analysing how ongoing structural changes, including the twin transition, intersect with individual
characteristics and contextual factors to reshape migration decisions.

The green transition is reconfiguring both economic structures and spatial dynamics across Europe. Policies
such as the European Green Deal aim to decarbonise entire sectors, shift consumption and production
systems, and reshape labour markets (European Commission, 2020). These transformations are likely to
generate new migration flows, as opportunities in green innovation and clean industries attract skilled
workers to dynamic regions. At the same time, the decline of carbon-intensive sectors risks displacing
workers in “brown” industries, intensifying outward migration from structurally weaker areas (Shapiro &
Metcalf, 2023). Whether the green transition results in net job creation or destruction remains contested
(Botta, 2019), but its uneven impacts may deepen territorial divides and exacerbate regional inequalities
unless mitigated by proactive policy frameworks (Rodriguez-Pose & Bartalucci, 2024).

In parallel, the digital transition is also reshaping the geography of work and migration. On one side,
emerging technologies are reinforcing the concentration of highly skilled labour in innovation hubs, further
strengthening already dynamic regions (Akerman et al., 2015; Kerr et al., 2016). On the other hand,
digitalisation is loosening the traditional link between residence and workplace, enabling remote work,
digital nomadism, and multilocal lifestyles (Foth et al., 2016; Hannonen et al., 2024). These developments
function as both push and pull factors: While digital assets and vibrant ecosystems help regions retain and
attract populations, lagging areas risk entrenchment in disadvantage through widening digital divides and
reduced competitiveness (Lythreatis et al., 2022; Matli & Wamba, 2023). In this sense, the twin transition
functions as a powerful filter, enabling some regions to thrive while exposing others to new forms of
left-behindness.
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2.2. Connecting Green and Digital Transitions to the Different Types of Left-Behindness

Although the twin transition is expected to amplify new and old forms of migration, access to the
opportunities driving these shifts remains highly uneven across regions. In left-behind areas, migration is
shaped not only by individual aspirations or policy incentives but also by deep-rooted structural constraints
and regional conditions (Fiorentino et al., 2024; Velthuis et al., 2025), extending beyond economic
stagnation to social, political, environmental, and cultural dimensions, forming a complex web of factors
(Pike et al., 2024). Such multi-level left-behindness significantly influences intention to relocate, positioning
it as a critical intermediary between the twin transition and patterns of migration.

The term “left-behind” reflects a lack of capacity to adapt to and benefit from major transition processes,
such as economic restructuring or shifts in dominant growth models (MacKinnon et al., 2022; Velthuis et al.,
2023). Left-behind regions often struggle to remain competitive, with local characteristics, such as industrial
path-dependence, infrastructure, and institutional capacity, playing a critical role in shaping their ability to
retain and attract residents (Velthuis et al., 2023). Patterns of depopulation in such areas are frequently rooted
in historical processes such as deindustrialisation, suburbanisation, and demographic ageing, which continue
to exert long-term effects on local development trajectories (Franklin, 2021). Empirical evidence suggests that
different dimensions of left-behindness have distinct effects on population decline and migration intentions,
highlighting the need to understand migration as a place-contingent response to multi-scalar disadvantage
(Karp et al., 2022).

Connecting the two concepts is critical. First, the green transition is expected to generate indirect spatial
effects by increasing factor mobility and redistributing economic and social assets (Rodriguez-Pose &
Bartalucci, 2024). This runs the risk of concentrating innovation, employment, and technological investment
in already prosperous regions equipped with the skills, infrastructure, and institutional readiness to absorb
green growth, while leaving left-behind regions struggling to capitalise on these opportunities. The resulting
outmigration of skilled workers, driven by mismatches in local labour markets and the absence of
green-sector opportunities, can further reinforce regional disparities and amplify political discontent in areas
already feeling excluded from transition-related benefits (Fratesi & Rodriguez-Pose, 2016). At the same time,
the environmental benefits of certain declining or rural regions, such as proximity to nature, lower pollution,
along with lower cost of living, may also attract eco-migrants or retirees seeking sustainable lifestyles,
showing that left-behindness can create selective forms of attractiveness alongside exclusion (Curry et al.,
2001; Steinfuhrer et al., 2024).

Similarly, the digital transition is double-edged. While the digitalisation of services, including e-health and
e-governance, has the potential to enhance access and improve quality of life in remote or underserved
areas (Salemink et al., 2017), the benefits are not always accessible. Rural communities often lack the
necessary digital infrastructure, skills, or trust to fully engage with dematerialised services (L6fving et al,,
2022). This limits their capacity to leverage digital technologies for development, thereby reinforcing
left-behindness and migration outflows. However, demographic decline and low density in such areas can
also open “opportunity spaces” for digitally empowered newcomers, including remote workers, returnees,
and lifestyle migrants. These groups can act as agents of revitalisation by supporting local services, reusing
housing stock, and contributing new forms of social capital (Tietjen & Jargensen, 2016). These positive
effects are not automatic and depend on local receptiveness, which can provide conditions for new inflows
reshaping local trajectories.
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3. Data and Methodology

Our study combines a novel dataset created in the context of a recent Horizon Europe project (MOBI-TWIN)
focusing on examining changing patterns of interregional migration triggered by the twin transition,
considering life satisfaction and individual characteristics, as well as a set of secondary data sources to
introduce the regional dimension and the focus on left-behind areas (Vaisanen et al., 2024; Velthuis et al.,
2023). A schematic representation of the connection between these elements is given in Figure 1.

Individual characteristics Regional characteristics
MOBI-TWIN dataset NUTS3 left behind clusters
(life satisfaction & twin transition attitudes) Velthuis et al (2023)

l

Links between migration,
twin transition and left
behindness

Figure 1. Combined data sources for investigating the links between interregional migration intentions, twin
transition, and left-behindness.

The MOBI-TWIN dataset was developed using a quantitative research design, incorporating survey
methods and stakeholder engagement (Vaisdnen et al., 2024), to examine interregional migration intentions
at the NUTS3 level. The survey assessed citizens’ intentions in relation to various life events, forms of
migration, regional attractiveness factors, and determinants of (im)mobility. It predominantly comprised
closed-ended questions, offering response options including multiple-choice items and Likert scale
guestions. Data collection was conducted online between November and December 2023, yielding an initial
11,622 responses. The process was facilitated through the SurveyMonkey platform, employing a
non-random quota sampling approach to ensure the fulfilment of predetermined quotas at both EU and
country levels. Data were collected through two channels, Dynata and the Prolific platform, with measures
in place to ensure no duplication in the final sample. Dynata targeted specific demographic quotas within
each country, while the Prolific platform was leveraged to access a broader participant pool and expedite
data collection. Quotas were established for age, gender, and education, with adjustments made to ensure
demographic balance across countries. After data cleaning and geocoding survey responses with the
open-source geocoder Photon (Komoot, 2024), which assigned NUTS3 regional codes to respondents, the
final dataset used in this study comprises 6,861 fully completed and valid responses reflecting individuals
reporting high or very high migration intentions and covering 12 EU member states (Austria, Belgium,
Germany, Denmark, Greece, Spain, Finland, France, Ireland, Italy, Netherlands, Portugal). Due to limited data
availability for the left-behind clusters, the analysis was restricted to these 12 countries. Post-stratification
weighting has been applied to improve the reliability of statistical inferences drawn from a quota sample by
aligning the sample distribution with known population characteristics.

Next, the left-behind regional clusters developed by Velthuis et al. (2023) were employed to categorise
NUTS3 EU regions based on the degree and nature of left-behindness. This methodology incorporates a
comprehensive set of variables to capture various dimensions of left-behindness, encompassing economic,
demographic, social, and accessibility factors. By assessing regions across these dimensions, Velthuis et al.
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(2023) developed a composite index at the NUTS3 level to classify them. This enabled us to identify distinct
groups of regions based on shared left-behindness characteristics, providing deeper insights into the spatial
distribution and heterogeneity of regional disparities within the EU.

The key dependent variable in our analysis (MIGR_INT) captures migration intentions among respondents
who reported a high or very high likelihood of moving to another EU region. First, respondents indicated the
probability of changing their place of residence on a five-point scale (where 1 = very low and 5 = very high).
From the full sample of 6,861 individuals reporting high or very high migration intentions, we identify the
main relocation motive and estimate separate models for each motive-specific group. In these models, the
dependent variable is coded as a binary indicator where 1 represents individuals whose primary motive
corresponds to the one examined in that model, and O otherwise. For example, in the model examining
work-related migration intentions, the dependent variable equals 1 for the 1,267 respondents who selected
work as their main reason, and O for the remaining respondents in the high-intention sample. This approach
enables comparison of how socio-demographic characteristics, subjective factors, twin-transition attitudes,
and regional conditions differentiate types of high migration intentions, rather than predicting whether
individuals intend to migrate at all.

As the objective is not to estimate the probability of migration itself but to examine how individual and
regional characteristics differentiate between motives among high-intention respondents, a multilevel linear
regression model (MLM) provides an appropriate and transparent analytical framework. The MLM
specification accommodates the hierarchical structure of the data, individuals nested within regions,
allowing control for unobserved regional heterogeneity while estimating individual-level effects.

For the empirical analysis, we estimate the following specification using an MLM linear regression model:

MIGR_ INT;; = a + by DEM,; + b,LIFESAT; + b;PREV_ EXP; + b,PREFS,; + bsTIMING;
+ bgTT_ ATTITUDE; + b,LEFTBEHIND; + ¢;

Where i represents each individual (i = 1,...,N); j denotes the NUTS3 region of residence for each individual;
DEM; accounts for various demographic attributes, namely age, gender, educational attainment, and
whether the individual has children; LIFESAT,; represents the level of life satisfaction for individual i;
PREV_ EXP; indicates whether the individual has experienced short- or long-term migration within the past
five years; PREFS; captures individual preferences regarding the timing of movement and the type of area
they wish to relocate to; TIMING; refers to their intention to move in the short- or long-run; and
TT_ ATTITUDE,; reflects each individual’s attitudes toward aspects related to the twin transition, both green
and digital. To incorporate an MLM perspective in our analysis, we include LEFTBEHIND;;, which
characterises the predominant type of left-behindness in the NUTS3 region j where individual i resides.
The model also includes an error term ¢ and a constant a. We estimated our MLM model using an ordinal
least squares (OLS) regression.

Table 1 summarises the rationale for selecting the independent variables used in the empirical analysis.
Detailed descriptions and data sources for each variable are provided in Table Al in the Supplementary File.
Starting with individual demographic characteristics, first, we aim to control for the effect of gender.
The gender dimension has been very often highlighted as a significant factor for triggering migration
variations (Faggian et al., 2007). Specifically, gender disparities within the labour market, characterised by
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wage gaps, occupational segregation, and uneven access to economic opportunities, can directly shape an
individual’s migration choices. Women often face limitations in economic empowerment, which may prompt
them to seek better prospects in other regions. In some cases, women’s migration between regions is driven
by the pursuit of employment opportunities that align with their skills and aspirations. However, women can
also face unique challenges, such as the need to balance career aspirations with caregiving responsibilities,
which can affect their willingness and ability to migrate (Palchykov et al., 2013). Second, age is a critical factor
affecting migration outcomes, often indicating a U-shaped relationship with increased migration typically
higher in younger and older ages and lower in middle age (Lu et al., 2025). Third, educational level is included
in our model as a significant aspect of migration. Evidence suggests that a higher educational level is linked
with increased probability of migration (Fratesi, 2014). This can be supported by neoclassical theory, which
posits that tertiary education typically provides individuals with specialized knowledge, critical thinking
abilities, and advanced skills valued in the job market, opening doors to higher-paying jobs, career
advancement opportunities, and greater social mobility; consequently, highly skilled individuals who invest
more in education also seek higher returns through their wages, thereby increasing the likelihood of migrating
to places with higher average salaries (Faggian et al., 2019). Finally, family status in relation to having children
or not offers an additional individual characteristic included in our analysis, as parenthood increases the
importance of quality-of-life factors when considering migration decisions (Boterman & Bridge, 2023).

Table 1. Summary of the determinants of migration intentions used for the empirical analysis.

Variable name Expected impact References

Individual characteristics

Gender (FEMALE) Gender differences may influence migration intentions; Faggian et al. (2007);
women may exhibit distinct migration patterns driven by Palchykov et al. (2013).
labour-market disparities, caregiving roles, and opportunity
structures. Direction may vary depending on context.

Age (AGE/AGE"2) Non-linear (U-shaped) effect: Higher likelihood of Lu et al., (2025).

migration at younger and older ages, lower in middle age.

Educational level
(EDU_TER)

Positive effect: Higher education increases migration
probability due to higher expected returns, skill-matching
opportunities, and mobility-enabling resources.

Faggian et al. (2019);
Fratesi (2014).

Family status
(CHILDREN)

Having children may reduce migration intentions due to
increased place-dependence, though quality-of-life
considerations may also drive selective relocation.

Boterman and Bridge
(2023).

Subjective factors

Life satisfaction

Lower life satisfaction increases likelihood of considering

Stawarz et al. (2022).

(LIFESAT) migration, acting as a push factor.

Previous experience  Positive effect: Prior migration experience lowers barriers Gubert and Senne (2016);
(PREV_EXP) and increases probability of future mobility. Williams et al. (2018).
Preferences Preferences for specific destination types (urban/rural) Berry and Glaeser (2005);
(PREFS_X) influence long-term migration intentions; alignment Venables (2006).

between preferences and perceived regional attributes
increases likelihood of relocation.

Time horizon
(TIMING_X)

Migration likelihood varies across temporal horizons;
intentions generally strengthen over longer
planning periods.
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Table 1. (Cont.) Summary of the determinants of migration intentions used for the empirical analysis.

Variable name

Expected impact

References

Twin transition attitudes

Digital attitudes
(DIGITAL_ATT)

Mixed but systematic effect: Positive attitudes towards
digitalisation may increase migration intentions toward
digitally advanced regions, while individuals perceiving
digital divides or lagging digital environments may be more
likely to leave less competitive regions. Digitalisation also
enables remote work and multilocal lifestyles, loosening
the constraint of physical proximity to workplaces.

Akerman et al. (2015);
Foth et al. (2016);
Hannonen et al. (2024);
Kerr et al. (2016);
Lythreatis et al. (2022);
Matli and Wamba (2023).

Green attitudes

Positive effect: Stronger pro-environmental attitudes

Connor et al. (2024).

(GREEN_ATT) increase the likelihood of migrating to greener, more
sustainable regions, particularly those progressing faster
in the green transition. Conversely, lack of green
infrastructure may push individuals away from

lagging regions.

Regional characteristics

Connor et al. (2024);
Fiorentino et al. (2024);
Velthuis et al. (2023).

Higher levels of left-behindness in origin regions expected
to increase migration intentions (push effect); effects vary
across types of left-behindness.

Regional
left-behindness
(LEFT_BEHIND_X)

Beyond individual characteristics, we include a range of other factors such as life satisfaction, prior migration
experience, preferences regarding the type of destination (urban or rural), and intentions to move in the
short or long term. Literature identifies life satisfaction as a potential driver of migration decisions,
suggesting that lower levels may prompt individuals to relocate in search of better living conditions (Stawarz
et al., 2022; Waibel, 2019). Previous experience seems to be a critical factor for increasing the opportunity
to migrate (Gubert & Senne, 2016; Williams et al., 2018), whilst individual preferences for different
residential settings, such as urban or rural areas, may act as triggers for long-term movements (Berry &
Glaeser, 2005; Venables, 2006).

Finally, our model incorporates a range of regional characteristics indicating the type of left-behindness
prevalent in each region, as measured by Velthuis et al. (2023). While studies have begun to explore how
different forms of left-behindness influence migration decisions (Connor et al., 2024; Fiorentino et al., 2024),
this dimension remains underexamined in the literature. Incorporating these variables, our model seeks to
address this gap and contribute to a deeper understanding of the central research question of this article.

Table 2 presents the main descriptive statistics of the independent variables, whilst Figure 2 presents the
matrix of raw correlation coefficients among all variables included in the empirical model. The figure
illustrates the extent to which multicollinearity may be a concern and demonstrates the relative
independence of the explanatory factors. The correlations across most variables are low, indicating that the
included predictors capture distinct dimensions of individual characteristics, attitudes, and regional contexts.
Regarding regional context, we operationalise left-behindness using the categorical LEFT_BEHIND indicator
and select LEFT_BEHIND_3, representing regions with relative economic and demographic stability, as the
reference category.
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Table 2. Descriptive statistics of the independent variables (6,861 observations).

Variable Min Median Mean Max SD
FEMALE 0.00 1.00 0.51 1.00 0.50
AGE 18.00 34.00 37.27 81.00 13.84
AGE~2 324.00 1,156.00 1,580.00 6,561.00 1,204.20
EDU_TER 0.00 0.00 0.28 1.00 0.45
CHILDREN 0.00 0.00 0.24 1.00 0.42
LIFESAT 1.00 7.00 6.61 10.00 1.90
PREV_EXP 0.00 0.00 0.29 1.00 0.45
PREFS_U 0.00 0.00 0.45 1.00 0.50
PREFS_R 0.00 0.00 0.27 1.00 0.45
INT_MOVE_LONG 0.00 0.00 0.38 1.00 0.48
INT_MOVE_SHORT 0.00 0.00 0.08 1.00 0.27
DIGITAL_ATT 1.00 3.50 3.48 5.00 0.84
GREEN_ATT 1.00 4.09 4.04 5.00 0.66
LEFT_BEHIND_1 0.00 0.00 0.05 1.00 0.23
LEFT_BEHIND_2 0.00 0.00 0.19 1.00 0.39
LEFT_BEHIND_3 0.00 0.00 0.20 1.00 0.40
LEFT_BEHIND_4 0.00 0.00 0.30 1.00 0.46
LEFT_BEHIND_5 0.00 0.00 0.11 1.00 0.31
LEFT_BEHIND_6 0.00 0.00 0.15 1.00 0.36
ok
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Figure 2. Correlation matrix of independent variables.
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4. Results

Our models reveal how different factors influence interregional migration intentions across four distinct
motives, namely work, study, quality of life, and retirement (Table 3). Starting with work-related migration
intentions, findings indicate that these are shaped more by individual socio-demographic characteristics and
regional disadvantage rather than attitudes toward the twin transition. Specifically, younger and high-skilled
individuals are significantly more likely to express an intention to move for employment-related reasons.
Past migration experience is also positively associated with this motive. Satisfaction with life emerges as a
key predictor, as individuals reporting low scores are considerably more inclined to express intention to
move in pursuit of work opportunities. Gender differences are also evident, with women less likely than men
to migrate for employment, possibly reflecting unequal caregiving responsibilities or structural labour market
barriers. In geographical terms, intended destinations are predominantly urban areas, while rural regions are
less frequently considered, underscoring persistent urban-rural disparities in perceived employment
opportunities. Respondents intending to migrate for work are also more likely to report a desire to move
within shorter time horizons, suggesting greater urgency. Interestingly, attitudes toward green and digital
transitions do not significantly influence work-related interregional migration intentions. Despite their
centrality in current policy discourse, they appear to play a limited role in shaping relevant decisions, at least
at the attitudinal level. However, regional context matters. Using the above-described regional clusters
(numbering follows Velthuis et al., 2023, for consistency), individuals located in areas characterised by
economic stagnation and disconnection (Cluster 6) show a higher propensity to migrate for work, indicating
that perceived “left-behindness” acts as a strong push factor. On the contrary, those in regions associated
with long-term economic prosperity (Cluster 1) or high-growth trajectories (Cluster 2) exhibit a higher
degree of immobility.

Second, results suggest that education-related migration intentions are strongly shaped by age and regional
context. As expected, younger individuals, particularly students, show the highest likelihood of intending to
migrate. These intentions are typically directed toward urban areas, where higher education institutions are
concentrated, reinforcing the established urban-centric geography of educational opportunity. Twin
transition factors reveal interesting contrasts. While digital transition attitudes do not significantly influence
the intention to migrate to another region for study, stronger green transition attitudes are associated with
higher migration intentions. Regional characteristics also play a crucial role. Individuals residing in
economically prosperous areas (Cluster 1) exhibit a higher likelihood of study-related migration intentions.
In contrast, those from regions facing economic decline and de-industrialisation (Cluster 4) demonstrate a
negative correlation with education-related migration intentions.

Third, migration intentions motivated by quality-of-life considerations tend to be more prevalent among
older individuals and families, reflecting life-course stages where environmental, lifestyle, and well-being
factors become more central. Respondents who report low satisfaction with their current living conditions
are significantly more likely to express a desire to relocate for quality-of-life reasons, highlighting a strong
push factor. Unlike work- or study-related migration, quality-of-life migration is predominantly directed
toward rural areas, with urban destinations less commonly cited. This pattern reflects stated destination
orientations rather than realised migration flows and suggests a growing preference for quieter, less
congested environments that may offer cleaner air, access to nature, and improved conditions for family life
or retirement. Importantly, this type of migration is typically framed as a long-term intention, reflecting
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gradual decision-making processes often tied to major life changes or future planning. Attitudes toward the
twin transition are differentially associated with this motive. Stronger green transition attitudes correlate
positively, suggesting that individuals who value environmental sustainability seek regions that align with
their lifestyle and ecological preferences. In contrast, stronger digital transition attitudes are linked to a
lower probability of intentions to move for quality-of-life reasons, indicating a preference among digitally
oriented individuals to remain in areas with robust technological infrastructure, which are often, though not
exclusively, urban. Regarding regional characteristics, residents of economically prosperous (Cluster 1) and
high-growth regions (Cluster 2) exhibit higher migration intentions, reflecting a capacity to convert resources
into lifestyle changes. Meanwhile, those living in regions facing demographic decline and ageing (Cluster 5)
are more likely to remain immobile, indicating a possible strong attachment to their place.

Finally, retirement-related interregional migration intentions are observed, as expected, among older
individuals whose children are over 18, indicating a life stage with reduced caregiving responsibilities and
greater residential flexibility. These intentions are oriented towards rural areas, with urban destinations less
frequently mentioned, reflecting preferences for quieter, more natural environments that may offer a slower
pace of life and lower cost of living. Unlike other forms, in the case of retirement-related interregional
movements previous migration experience is negatively associated with retirement-related movement,
suggesting that those who have relocated earlier in life may prefer to settle down rather than move again in
later years. Twin transition attitudes present a notable contrast with other migration intention motives.
Higher digital transition attitudes are positively associated with retirement-related migration intentions,
which reflect a growing segment of digitally literate retirees who feel empowered by connectivity and digital
services to relocate to less urbanised areas without sacrificing access to information or essential services. In
terms of regional dynamics, residents of high-growth regions (Cluster 2) are less likely to express intentions
to move for retirement, likely due to the continued availability of services, infrastructure, and supportive
environments that meet their needs. In contrast, individuals in regions experiencing demographic decline
and ageing (Cluster 5) are more likely to express retirement-related migration intentions.

Table 3. Factors influencing permanent migration based on the four estimated models.

Dependent variable: Intention to migrate (1) (2) (3) (4)
(REASON) Reason: Reason: Reason: Reason:
Work Study Quality of life Retirement

Individual characteristics

FEMALE -0.028 ok 0.001 0.005 -0.007
(0.007) (0.004) (0.009) (0.006)

AGE —0.005 ¥ —-0.015 ok 0.004 Fax 0.009 ok
(0.002) (0.001) (0.002) (0.001)

AGE"2 0.000 0.001 xx 0.001 ax 0.001 ok
(0.001) (0.001) (0.001) (0.001)

EDU_TERTIARY 0.056 o -0.011 > -0.010 0.001
(0.008) (0.005) (0.010) (0.006)

CHILDREN 0.002 0.002 0.042 ¥ —-0.029 ok
(0.009) (0.005) (0.011) (0.007)
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Table 3. (Cont.) Factors influencing permanent migration based on the four estimated models.

Dependent variable: Intention to migrate (1) (2) (3) (4)
(REASON) Reason: Reason: Reason: Reason:
Work Study Quality of life Retirement
Subjective factors
LIFESAT —0.004 **  -0.001 —0.004 * 0.001
(0.002) (0.001) (0.002) (0.002)
PREV_EXP 0.040 ¥+ —-0.001 —-0.004 -0.021 ok
(0.009) (0.005) (0.011) (0.007)
PREFS_U 0.158 o 0.027 o 0.199 ok 0.103 o
(0.010) (0.005) (0.012) (0.008)
PREFS_R 0.061 o 0.002 0.261 ok 0.140 o
(0.009) (0.005) (0.0112) (0.007)
TIMING_LONG 0.029 ok 0.010 * 0.088 r o -0.011
(0.010) (0.005) (0.012) (0.008)
TIMING_SHORT 0.044 ok 0.008 —0.004 -0.012
(0.016) (0.008) (0.019) (0.012)
Twin transition attitudes
DIGITAL_ATT 0.002 -0.004 -0.019 ok 0.017 ok
(0.005) (0.003) (0.006) (0.004)
GREEN_ATT —0.003 0.008 o 0.056 ok 0.001
(0.006) (0.003) (0.007) (0.005)
Regional characteristics
LEFT_BEHIND_1 -0.041 o 0.024 o 0.052 *** —0.005
Long-term economic prosperity (0.014) (0.008) (0.017) (0.011)
LEFT_BEHIND_2 -0.023 o 0.002 0.043 * o -0.019 o
High growth (0.0112) (0.006) (0.013) (0.009)
LEFT_BEHIND_4 -0.010 -0.011 * —0.003 -0.010
Economic decline & deindustrialisation (0.011) (0.006) (0.013) (0.008)
LEFT_BEHIND_5 —-0.003 0.003 -0.062 ok 0.020 o
Demographic decline and ageing (0.013) (0.007) (0.016) (0.010)
LEFT_BEHIND_6 0.029 o 0.002 -0.015 -0.017
Disconnected, high poverty (0.014) (0.008) (0.017) (0.011)
Constant 0.250 orx 0.350 o -0.194 r o -0.331 xx
(0.042) (0.023) (0.051) (0.033)
Observations 6,861 6,861 6,861 6,861
Adjusted-R? 0.1373 0.0898 0.1360 0.1034
AIC 5,596.22 -2,693.29 8,464.47 2,258.52
BIC 5,732.89 —2,556.62 8,601.14 2,395.19
Weights YES YES YES YES
p-value 0.000 0.000 0.000 0.000

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01; standard errors in parentheses.
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5. Discussion

This study explores the possible role of the twin transition in spatial inequalities by examining how individual
attitudes toward green and digital transformations, along with expressions of regional left-behindness, shape
interregional migration intentions. Although the green and digital transitions are central to EU policy
frameworks, such as the European Green Deal and the Digital Compass (Garcia Fernandez & Peek, 2023;
Gbémez-Carmona et al., 2023; Muench et al., 2022), there remains a significant gap in understanding how
they shape individual decisions regarding relocation. Our results suggest that the influence of digital and
green attitudes on individual migration intentions varies significantly depending on the reason behind the
relocation intention, such as work, study, quality of life, or retirement.

When considering work-related migration intentions, the impact of green and digital attitudes is limited.
Instead, traditional socio-demographic characteristics such as age, educational level, and prior migration
experience remain the most robust predictors of work migration intentions, as suggested by previous
research (Fratesi, 2014; Lu et al., 2025; Williams et al., 2018). While the twin transition may be structurally
reshaping labour markets, individual-level intentions around work-related migration are not (yet) strongly
influenced by personal attitudes toward it. Student long-term migration intentions present a different
picture, as green attitudes indicate a positive link with the intention to relocate for educational purposes,
consistent with findings that environmentally oriented values can shape educational choices (Golbazi
et al., 2020).

When examining migration intentions related to quality of life, twin transition values carry greater
explanatory weight. Individuals with strong green attitudes are more likely to express intentions to relocate
for quality-of-life reasons. Rural areas may be perceived as offering environmentally attractive conditions
and opportunities for sustainable living, but our results do not test an interaction between these factors.
This finding resonates with emerging research on “green lifestyle migration” (Forde, 2020). Conversely,
individuals with high digital attitudes tend to remain in their areas, mostly urban, where digital
infrastructures and services are more robust. Finally, retirement migration intentions are positively and
significantly linked to digital attitudes as well as rural areas. This relates to previous studies indicating that
digital literacy, reflected in confidence navigating online services and maintaining remote connections,
enables older individuals to consider rural living without fear of isolation (Ji, 2024; Nguyen et al., 2022).

Our findings also suggest that expressions of left-behindness, rooted in economic decline,
deindustrialisation, demographic decline and ageing, lack of connectedness, and high poverty (Pike et al.,
2024; Velthuis et al., 2023), function as structural push factors for migration intentions. Individuals residing
in economically lagging regions are more likely to express intentions to migrate for work, reflecting the
constraints and limited opportunities in economic and demographic “deserts” (Rodriguez-Pose, 2018).
In contrast, those in economically dynamic regions are more inclined to stay, benefiting from place-based
advantages such as service provision, cultural amenities, and employment access (Florida, 2003; Glaeser
et al., 2001). Yet, these expressions of left-behindness affect different types of migration intentions
unequally. While high economic stagnation, expressed through high poverty and lack of connectedness,
prompts work-related migration intentions, it appears to suppress student migration, particularly in
deindustrialising or declining areas. Migration intentions triggered by quality-of-life aspirations, in turn, are
more prevalent among those living in prosperous regions who possess the resources and digital capacities to
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act on lifestyle preferences. On the contrary, individuals in ageing and demographically shrinking regions
tend to report lower migration intentions, pointing to deep-rooted place attachment, economic precarity, or
limited digital access as potential constraints.

Taken together, these findings have important implications for regions experiencing stagnation,
depopulation, or broader forms of left-behindness. The differentiated effects of green and digital attitudes
on migration intentions suggest that the twin transition can either exacerbate or mitigate existing territorial
divides, depending on how regions position themselves. Left-behind regions are unlikely to retain or attract
populations solely by competing with dynamic regions on labour-market performance alone. Instead,
targeted and place-specific strategies are required. Strengthening digital infrastructures can reduce
perceived isolation, create remote-work opportunities, and expand e-services, enabling both working-age
individuals and retirees to envision viable futures locally. Investing in environmental assets, sustainable
mobility, and high-quality public places can appeal to individuals with strong green preferences, particularly
those motivated by quality-of-life considerations. Such improvements can support a healthier and more
livable environment, which, along with affordable housing policies, can encourage residents to stay and
potential newcomers to settle. Place-specific strategies that incorporate the twin transition in ways that
respond to local needs and leverage existing assets and social capital in left-behind regions hold the
potential to, at least partially, counterbalance the economic and social imbalances in these regions,
supporting quality of life and well-being. Notably, this approach can uphold the “freedom to stay” (Letta,
2024), enabling people to live and sustain a decent, high-quality livelihood in their communities.

6. Conclusions

This study contributes to a deeper understanding of how individual attitudes toward the green and digital
transitions, alongside structural dimensions of regional left-behindness, shape interregional migration
intentions across a range of motives. While socio-demographic factors remain central to explaining
intentions to move for work or study, attitudes toward environmental and technological change increasingly
influence quality-of-life- and retirement-related migration intentions, especially among individuals seeking
alignment between personal values and living environments. The differentiated role of twin transition
attitudes, more influential in lifestyle-oriented moves than economically driven ones, suggests that migration
decisions are not solely practical but also deeply embedded in subjective values, aspirations, and perceived
quality of life. At the same time, the study highlights the persistent influence of left-behindness in
conditioning the intention to move. Economic stagnation, demographic decline, and disconnection from core
services and infrastructures act as powerful push factors for some forms of migration, especially
work-related.

However, several limitations should be acknowledged. First, the reliance on self-reported intentions rather
than actual migration behaviour introduces uncertainty regarding the translation of stated preferences into
action. Second, the attitudinal measures of green and digital transitions, while informative, may not fully
capture the complexity or salience of these transitions in individual decision-making. Third, longitudinal data
would be needed to trace how attitudes and conditions evolve alongside actual migration patterns. Finally,
an additional limitation is that cross-country differences are not examined in detail, although national
institutional settings, welfare regimes, and labour-market structures may influence both the formation of
left-behind clusters and the mechanisms linking attitudes to mobility intentions.
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Future research should build on these findings by addressing both methodological and conceptual gaps.
Migration reflects not only individual aspirations but also structural asymmetries between regions with
differing capacities to adapt to transitions. Understanding how these asymmetries shape the geography of
opportunity will be crucial for anticipating future inequality trends. Moreover, new forms of mobility beyond
permanent migration, such as circular, temporary, or hybrid movements, are likely to play an increasingly
important role in regional attractiveness and should be systematically examined. Finally, extending the
analysis beyond Europe could offer comparative insights into how different institutional settings influence
the co-evolution of migration and the twin transition on a global scale.
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