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Abstract

This study analyzes interregional migration patterns associated with eight differ-
ent non-overlapping life course events. Count-data regression models are applied
to analyze the response of migration flows across life-event group to meso-regional
push and pull factors, and results are used for migration profiling and as input for
regional policy and planning. While interregional migration flow data related to life-
events are generally not publicly available from statistical offices, we present a way
to construct origin—destination migration flow matrices from Danish register data on
migration, economic and social events at the household level. Our findings corrobo-
rate theoretical model predictions and prior evidence that migration across life-event
groups responds heterogeneously to regional labor market conditions, with interre-
gional migrants in the transition from job-qualifying education to work responding
most strongly to local economic signals. Over the life cycle, interregional migra-
tion after family transitions such as forming a legally recognized partnership, child-
bearing, and the “empty nest” phase are comparably stronger influenced by regional
housing market conditions, local population structures and public service provision
or place-based amenities. We also show that estimates for mixed migration groups
experiencing multiple simultaneous events typically fail to detect associations
between migration and regional context conditions, which highlights the methodo-
logical advantage of utilizing non-overlapping event group migration data for theory
testing, demographic modeling and informing regional policies.
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1 Introduction

Interregional migration is a crucial indicator reflecting and shaping economic,
demographic, and social dynamics in a country. Net population inflows typically sig-
nal regional attractiveness (Niedomysl 2010), whereas persistent out-migration can
trap regions in structural decline, undermining labor markets, public services and
infrastructure (Diemer et al., 2022). Understanding factors behind individual migra-
tion decisions and aggregate spatial trends is therefore vital for regional planning
and policymaking. This paper provides a novel meso-level analysis of interregional
migration flows, focusing on the role of regional push and pull factors associated
with regional socio-economic conditions and place-based amenities across eight
non-overlapping life course events.! The importance of life-course events for deci-
sion-making has long been emphasized in economics, sociology, and demography,
particularly in relation to intertemporal choices. A connection between life events
and migration was first established by Rossi (1955) and has since been further devel-
oped by scholars, such as Chen and Rosenthal (2008), Whisler et al. (2008), Falk-
ingham et al. (2016), Horowitz and Entwisle (2021), and Spring et al. (2024).

To capture local variation but avoid the difficulty of linking individual-level
explanations to broader spatial patterns, we employ a meso-regional perspective that
uses finely grained sub-municipal regions as units of observation. Our analysis is
thus grounded between micro-level studies that focus on individual or household-
level motives for migration and macro-regional investigations seeking to explain par-
ticularly where and how much migration occurs after a life event. One of our unique
contributions is that of building a novel data set that constructs event group-specific
interregional migration flow matrices, where event groups are non-overlapping. As
inputs we use detailed registers for the full population of Danish residents catego-
rized into eight distinct life course events happening at the household level. Dyadic
regression models are then estimated to measure the response of life event-specific
migration flows to macro-regional push and pull factors and test for response differ-
ences across categories. This has an immediate policy-relevance: Understanding fac-
tors influencing the intensity of education- or retirement-related migration and the
resulting spatial clustering of specific population groups can help regional planers to
assess the demand of public infrastructure and local amenities for a ‘youth bulge’ or
‘graying’ region (Schaffar et al. 2019) and design corrective policy measures such as
spatially targeting tax schemes.

We analyze eight key life course events: (i) starting a job qualifying education,
ii) graduation and entering the labor market, (iii) forming a legally recognized part-
nership, (iv) having children, (v) divorce, (vi) last children leaving home (“empty
nest”), (vii) retirement, and viii) widowhood. A key advantage of our approach
generating interregional migration flows based on register data for over 5.1 million
Danish residents living in approx. 2.5 million households is that we can examine
and compare multiple, uniquely defined life events within a unified macro-regional
framework. This contrasts with prior studies that focus on aggregate or age-specific

! The terms interregional and internal migration are used synonymously here.
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migration flows across regions (e.g., Millington 2000; Mitze and Reinkowski 2011;
De Jong et al. 2016; Bernard and Vidal 2023; Sevéikovi et al. 2024).

Estimation results point to varying associations between regional context factors
and migration across life events. Effect heterogeneity tests confirm that economic/
labor market conditions influence migration that typically take place in early life
phases which differ from family events later in life. That is, local labor market con-
ditions, migration costs (proxied by geographical distance), housing market condi-
tions, public service provision (e.g. tuition fees for pre-school education), and place-
based amenities (e.g., share of summer houses as a proxy for recreational factors,
share of student population proxying certain cultural and consumption amenities)
matter differently across life events. Recreational amenities attract empty-nesters
and retiring households, whereas newly formed couples and young families move to
neighborhoods with affordable housing, high-quality pre-school education and low
crime rates. Based on results from an extended model comprising region specific
policy interventions, we give an illustrative example for the use of event group-spe-
cific migration data for policy analysis taking a point of departure in a tax exemption
reform (“commuter tax allowance”) that was established in Denmark.

The remainder of the paper is structured as follows: Sect. 2 reviews empirical
work linking migration to life course events; Sect. 3 presents the empirical identi-
fication strategy; Sect. 4 describes the data, and stylized facts; Sect. 5 discusses the
estimation strategy, presents results and analyses effect heterogeneity together with a
policy application; Sect. 6 concludes and discusses limitations.

2 Literature review: life events and internal migration
2.1 Micro-macro trade-off in migration research

Interregional migration research can be broadly classified into individual-level
(micro) and aggregate-level (macro) approaches to study factors that influence
migration flows. Choosing a modeling approach is typically associated with a trade-
off: individual analyses explain why people migrate by focusing on decision-making
and motivations, whereas aggregate analyses explain where migration occurs and
how much movement takes place. Micro-level studies rooted in life-course and
socio-demographic frameworks provide rich understanding of the behavioral and
individual determinants of internal moves (Dias et al. 2025). For example, sur-
vey-based research demonstrates how personal characteristics such as age, educa-
tion, and employment status shape decisions to relocate within a country, and how
these decisions are tied to life events like leaving the parental home or changing
jobs (Clark and Withers 2007). Moreover, micro studies enhance causal inference,
permitting researchers to evaluate how specific circumstances such as job loss or
household formation trigger internal migration (Kley 2010).

In contrast, meso- or macro-level approaches examine patterns of internal
migration at the population and regional scale, capturing where and how much
movement occurs across a country using aggregated origin-destination matrices
and census data. Meso- and macro-level studies are distinguished according to
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the spatial granularity of the regions used as units of observation. These studies
are particularly valuable for analyzing the structural context of internal migration,
linking spatial mobility to regional labor markets, housing availability, and
demographic pressures (e.g., Naveed et al. 2017; Mitze 2019). Meso and macro
approaches also enable researchers to detect life-course specific migration trends at
scale, such as peak mobility during early adulthood and reduced mobility in later
life, patterns that emerge clearly only when large populations and cohort dynamics
are considered (Bell et al. 2015). This makes meso- and macro-regional approaches
particularly advantageous for migration research focused on demographic modeling
and planning, as they allow researchers and planners to analyze how life-course
processes translate into population-level mobility patterns across regions.

Linking individual-level (micro) data to regional aggregates often creates statis-
tical identification challenges, because multiple micro-level observations share the
same regional context. This clustering can induce correlated errors within regions,
leading to biased standard errors and invalid inference if not properly accounted for
(Raudenbush and Bryk 2002). Moreover, combining individual- and regional-level
data can mask individual heterogeneity, causing bias and potential misestimation of
effects when micro-level variation is conflated with regional characteristics (Wake-
field 2009). These challenges are particularly relevant in migration research, where
individual decisions are nested within spatial units, motivating the use of meso-/
macro-regional approaches that rely on consistent area-level aggregates from micro
data to support reliable modeling of population-level migration patterns (Mulder
and Malmberg 2014). While we focus on a meso-regional analysis (details on data
will be given in Sect. 3), in what follows, we next summarize prior evidence from
micro-, meso- and macro-level studies linking life events and migration for a thor-
ough review of the state-of-the-art in this research field.

2.2 Migration studies covering multiple life events

Several studies have examined the importance of life events for migration, focus-
ing on different aspects. One strand considers life events as triggers: Horowitz and
Entwisle (2021) find that school completion and marriage strongly influence adult
migration, while Clark (2013) shows that partnership formation is the most signifi-
cant driver of moves in Australia (HILDA survey). Falkingham et al. (2016) use
English life history data (ELSA) to examine five potential triggers (childbirth, new
partner, union dissolution, becoming unemployed or inactive, and starting a new
job) and find that partnership formation or dissolution correlates more strongly with
mobility than others.

Recent research adds the perspective of subjective well-being, showing that
migration often reflects opportunity-driven choices rather than responses to adverse
conditions. Erlinghagen et al. (2021) find that effects vary by social and economic
status in German SOEP data, while Tunstall et al. (2015) and the scoping review
by Narayan and Chakraborty (2024) show that migration following difficult life
events can harm mental health during transitions such as school-to-work or work-
to-retirement. Spring et al. (2024) highlight that adverse events such as divorce, job
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loss, or onset of chronic illness often trigger long-distance moves, including return
migration or relocation toward family. While these micro-level studies establish a
strong link between life events and migration, they largely overlook regional context
factors.

A second strand explicitly considers regional characteristics in shaping life-course
migration. Chen and Rosenthal (2008) show that young, highly educated households
migrate toward regions with strong business environments, whereas near-retirement
couples prefer areas with consumer amenities. Whisler et al. (2008) demonstrate
life-event-specific responses to climate and quality-of-life factors, particularly for
college graduates and empty-nesters. Impicciatore and Panichella (2019) find that
regional context is an essential trigger linking migration to individual life chances
in Italy, with northern regions acting as “escalator regions” for upward mobility.
Similarly, Chen et al. (2022) show that rural-urban migration patterns in China
reflect the interplay between life events and demographic, socio-economic, and
hometown characteristics. Overall, these studies emphasize that life events interact
with regional factors to shape internal migration, highlighting the importance of
approaches that combine both individual and contextual dimensions.

2.3 Migration studies with focus on a single life event
2.3.1 Education, graduation and labor market entry

Geographical mobility linked to education and graduation has two main dimen-
sions.” The first concerns migration at the start of education. Studies show that
the inflow of first-time students is influenced by educational quality, expenditures,
admission rates, local incomes, and distance, as illustrated by Kyung (1996) for New
York. Ribar (2015), using Australian HILDA data, highlights financial hardship,
nutrition, and well-being as factors for leaving the parental home. Other contribu-
tions, including Mak and Moncur (2003), Alm and Winters (2009), and Cooke and
Boyle (2011), examine first-semester location choices, while Dotzel (2017) empha-
sizes the role of natural amenities for US college migration.

The second dimension deals with graduation and entry into the labor market.
Kodrzycki (2001) identifies employment opportunities, income levels, and local
amenities as key drivers of graduate migration in the USA. Faggian et al. (2007)
and Kazakis and Faggian (2017) distinguish different study-to-work pathways,
showing salary premiums for repeat migrants. Corcoran et al. (2010) highlight the
influence of personal characteristics, degree subjects, and job attributes on graduate
migration in Australia, while lammarino and Marinelli (2015) focus on job match-
ing in Italy. Perales (2017) notes that job satisfaction drives long-distance, work-
motivated moves in the UK and Australia. Winters (2017) and Liu et al. (2017) show
that major-specific earnings and wages are decisive for US graduate mobility, while
Détang-Dessendre et al. (2008) report similar patterns for France. Rowe et al. (2017)
underline the advantages of metropolitan destinations for school-to-work transitions.

2 See also Tuckman (1970), McHugh and Morgan (1984), Dotti et al. (2013) and Faggian et al. (2017).
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2.3.2 Changes in family status

Household and family characteristics play a central role in shaping migration deci-
sions. Early work by Kaluzny (1975) identified key determinants including age,
gender, homeownership, family size, life-cycle dynamics, income, life expectancy,
and education, while Mincer (1977), using U.S. Current Population Survey data
(1966-1971), emphasized the influence of family employment and educational
structure. Litwak and Longino (1987) emphasized different stages of migration
related to retirement and health issues of elderly. Subsequent research highlights the
growing importance of family-linked migration, with Kofman (2004) and Cooke
(2008) showing that individual moves often reflect family decisions and the syn-
chronization of household life cycles. Mulder and Wagner (1993) and Smits et al.
(2004) further demonstrate how marriage and divorce shape migration, accounting
for personal characteristics, distance, household education, spouse’s occupation, and
number of children. Children themselves also influence mobility: Long (1972) finds
that school-age children constrain moves, whereas Bushin (2009) emphasizes chil-
dren’s agency in migration through interviews. Decisions of family and individual
migration has furthermore been shown to have different effect on employment, pov-
erty and income (De Jong et al. 2008). Local amenities, particularly school quality,
also attract families, as shown by Marré and Rupasingha (2020). Finally, Van den
Berg et al. (2021) underline the value of integrating multiple data sources, such as
Dutch registers, to capture the interplay between migration and family reconstruc-
tion. Together, these studies highlight that migration decisions are embedded within
household structures, life-course events, and the availability of family-relevant
resources.

2.3.3 Empty nest and retirement

Later-life migration often relates to “leaving the nest” or retirement. Early studies
on empty-nest migration, such as Young (1975) using Melbourne survey data, and
later contributions by Aquilino (1991) and Avery et al. (1992) using U.S. surveys,
focus on family structures and dynamics, including intergenerational co-residence
and parental income, though precise migration triggers remain unclear. Retirement
migration has received substantial attention, with Wiseman and Roseman (1979)
introducing a typology emphasizing housing, amenities, services, and kinship.
Chevan and Rose Fischer (1979) and Biggar et al. (1984) analyze personal, family,
and socio-economic factors using U.S. Census data, while Conway and Houtenville
(2001) highlight fiscal aspects, such as public services, taxes, and climate. Spatial
preferences vary with age: older retirees favor smaller towns, whereas younger
retirees prefer urban areas (De Jong et al. 2016). Health considerations are central,
with Lovegreen et al. (2010) and Wilmoth (2010) examining self-rated health
and daily living activities before and after moves, and Dorfman and Mandich
(2015) emphasizing local healthcare alongside recreational and natural amenities.
Other studies underline the importance of natural features and local amenities for
retirement migration (Duncombe et al. 2003; Rappaport 2007; Sharma 2012).
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Overall, the literature shows that migration is strongly influenced by life-course
events, including education, labor market entry, family formation and retirement.
Mobility patterns differ across life course stages and are shaped by individual/
household characteristics together with regional push and pull context factors, such
as local amenities, labor markets, housing opportunities, and public services.

3 Data, variables and stylized facts

We employ Danish population register data combined with registers on education, tax,
and labor market activities, to define mutually exclusive life event groups with and with-
out migratory movements during the period 2007-2012. We rely on population rather
than sample data primarily due to data availability. Crucially, the large number of obser-
vations enables us to apply a rigorous definition of event groups, ensuring that no house-
hold within a given group experiences multiple events during the observation period. This
allows for precise identification of migration effects associated with each non-overlapping
life event across space and minimizes bias arising from confounding events. Our data is
organized in such a way that migration flow matrices are based on individual counts (per-
sons) with events being identified at the household level. According to the Danish Civil
Registration System (CPR), a household consists of all individuals living at the same resi-
dential address who share common living arrangements. Individual persons and house-
holds are linked through a unique household ID. Eight unique life events between 2007
and 2012 are defined through the logical conditions:

1. Education: At least one household member starts a labor-market qualifying for-
mal education A individuals in household migrate to region i from j.

2. Graduation: At least one household member graduates from formal education
A individuals in household migrate to region i from j.

3. Partnership: Two adult individuals initially constituting different households
join into one household through marriage or legally recognized cohabitation A
individuals in new household migrate to region i from j.

4. Children: One or more newborn children enter household A individuals in house-
hold migrate to region i from j.

5. Divorce: Two adult individuals initially constituting the same household split into two
separate households A at least one new household migrates to region i from j.

6. Empty nest: Last child leaves household A individuals in household migrate to
region i from j.

7. Retirement: At least one adult household member retires from labor market A
individuals in household migrate to region i from j.

8. Widowhood: One adult household member dies A individuals in household
migrate to region i from j.

Some clarifications: The start of an education refers to an educational program
(Danish: erhvervskompetencegivende uddannelse) that provides formal qualifications
directly relevant for entering the labor market. When the student is moving out of the
parental home, they are recorded as forming a new household at the new address. In
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this case, the event is measured at the level of the newly formed household. Parents
are counted as “empty nesters”’, when the last child leaves the parental household.
Students are considered to graduate if they finalize a formal education according
to the Danish Education Register (UDDA, Uddannelsesregisteret) and are first
registered in the Danish Labor Market Registers (AMR, Arbejdsmarkedsregisteret).
The cases of partnership and divorce imply that two households merge into one
(and vice versa) if the partner moves in (out). In the case of partnership formation,
we treat the merged household with household members having the same address
as point of departure for studying associated migratory movements. In the case of
divorce, migration leads to a new household to be created. We then include both the
old and the new household in the event group. Finally, a person is counted as retired
if a person receives public pensions or early retirement benefits while not being
listed in the AMR register. In case of widowhood, the surviving partner’s status in a
household with partnership status is updated to widow/widower when a spouse dies
(recorded in the CPR as a death date).

Applying these logical conditions to the Danish population of approx. 5.1 mil-
lion persons grouped into approx. 2.5 million households, Table 1 shows the num-
ber of persons in households subject to one of the eight life events and the share of
migrants in these life event groups. That is, 210,348 people started a job qualifying
education, of whom 141,625 (67.3%) migrated across municipal boundaries. The
life event most strongly associated with migration is having children (74.9%), while
retirement (13.7%) and the last child leaving home (22.5%) show the lowest migra-
tion shares in the total event group. Overall, the chosen categorization of events
ensures that a sufficient number of households with non-overlapping life events
can be assigned to one of the eight event groups, allowing clear identification of
migration effects. A distinct advantage of estimating separate migration models for
each life event is that it reduces the risk of running an estimation bias stemming
from latent group heterogeneity with respect to age, income, education, nationality

Table 1 Number of registered persons and share of migrants in each event groups

Event group Registered persons Migrants Share of Migrants per
event group (in %)

Education 210,348 141,625 67.3
Graduation 213,524 119,184 55.8
Partnership 234,152 89,473 38.2
Children 177,572 132,690 74.7
Divorce 195,319 130,573 66.9
Empty nest 411,455 92,496 22.5
Retirement 161,763 22,217 13.7
Widowhood 67,773 18,232 26.9
Mixed events 413,127 279,924 67.8
No event 3,023,744 757,981 25.1
Total Population 5,108,777 1,784,395 349

Calculated on the basis of register data from Statistics Denmark (2016)
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and household type among other factors. One limitation is that both life events and
migratory movements are measured at an annual scale. We assume that migratory
movements that happen in the same and later years are associated with the timing of
a specific event during the sample period.

Our meso-level approach seeks to use finely granulated regions as units of obser-
vation in order to bridge individual migration processes and broader spatial patterns
of mobility. In this logic, individual migration data are aggregated to migration flow
matrices between sub-municipalities (parishes) located in the 98 Danish municipali-
ties (LAUI level). Within each municipality, we group sub-municipalities into the
following four categories to control for differences in settlement structure as a latent
influencing factor of migration flows:*

Settlements with 100,000 or more inhabitants,
Between 10,000 and under 100,000 inhabitants,
Between 1,000 and under 10,000 inhabitants,
Less than 1,000 inhabitants.

Out of the possible (98x4)Xx((98—1)x4)=152,096 origin—destination sub-
municipal pairs, we observe actual migration flows for 67,860 sub-municipal
pairs because some municipalities lack certain settlement types (e.g., urban areas
with 100,000 or more inhabitants as specific settlement structure).

When joining migration data and regional context factors, we adopt a nested
modeling framework as suggested in Stillwell and Thomas (2010), Thomas et al.
(2015), and Bell et al. (2015). This allows us to combine relevant information on
settlement and population structures at the local neighborhood (sub-municipal) level
with additional covariates observed at the broader municipal level (see Fig. 1). This

Comparison of broader regional context
between municipalities w.r.t. labor markets,

public services and local amenities offered . I
Origin location j

Municipal level
Municipal level unicipal level

Sub-municipal level

Sub-municipal level

Destination location i

Comparison of local neighborhood context between
sub-municipalities w.r.t. population structure,
e.g. share of higher-education students

Fig. 1 Nested modeling approach for regional context factors of interregional migration. Source: Own
figure

3 In Denmark, administrative units below the level municipalities are also referred to as parishes (sogne).
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is important as certain regional factors such as job search, public infrastructure and
services etc. are typically evaluated at the municipal level and, once these compari-
sons between municipalities have been made, the prospective migrant choose the
optimal location within a municipality based on neighborhood characteristics. We
argue that ignoring local settlements structures within municipalities may constitute
an estimation bias from latent observations.

Table 2 provides an overview of covariates, grouped into: (i) labor and hous-
ing market (e.g., unemployment, income differences, sectoral employment, hous-
ing prices, share of rental housing in housing stock), (ii) public services and local
amenities (kindergarten tuition, crime rates, share of summer houses, education
level of local population, student shares in local population), and (iii) gravitational
factors (distance, administrative LAU1 borders and island dummies, and population
size). As the table shows, only migration as outcome variable together with the two
regional context factors of population size and population structure, e.g. the share
of higher education students in total population, are measured at the sub-municipal
level, while all other context factors compare regional differences at the municipal
level.

Choosing municipalities as unit of observation for local labor market conditions
and public service provision is important as Danish municipalities have extensive
autonomy and fiscal power, making them directly relevant to migration decisions.
Municipalities levy their own income taxes and provides several social services
including childcare, primary schooling, elderly care and related social services, local
health and cultural facilities. While Danish municipalities are geographically small
by international standards (with an average population of around 60,000 and max.
650,000), they still contain significant socially and spatially diverse neighborhoods
(see Nabolags Atlas 2025), why we adhere to the nested modeling approach outlined
above.

Denmark is generally considered a country with a moderate to high level of inter-
nal geographic mobility in a European comparison. According to Danmark Statistik
(2023) around 5-6% of the population moves between municipalities each year com-
pared to 4-5% in Sweden and 3-4% in Germany as Denmark’s immediate neighbor-
ing countries. Figure 2 shows the migration balance for the 98 Danish municipalities
for a specific event group as difference between gross in- and out-migration flows. A
positive balance indicates net in-migration. Migration associated with starting a job-
qualifying education concentrates in the largest urban areas such as Copenhagen,
Aarhus, and Aalborg (Panel A), with large universities and university colleges (here
proxied by the share of students in local population).* For the transition from educa-
tion to work (Panel B), Copenhagen remains attractive, while the university-towns
Aarhus and Aalborg experience net out-migration into surrounding areas. Migra-
tion associated with having children (Panel C) amplifies this trend, whereas retire-
ment flows favor coastal municipalities in Zealand (around Copenhagen) and several

4 For reference, Fig. Al in the appendix offers a map of Denmark and the ten largest cities. Figure A2
reports internal migration flows across and within municipalities for the period 2006-2024. For our esti-
mation period 2007-2012 a moderate effect of the global financial crisis on migration patterns can be
observed but no structural break (see Fig. A2).
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Panel A: Starting education Panel B: Graduation

Fig.2 Spatial distribution of migratory patterns for selected event groups (2007-2012). Geo maps report
the net in-migration induced municipal population change per 1,000 inhabitants. Source: Own figures
based on register data from Statistics Denmark (2016)

@ Springer



72 Page 14 0f 31 T.D. Schmidt et al.

smaller islands. The picture shown in Fig. 2 already points to a spatial dynamic pop-
ulation process that varies across life events.’

In extension to Fig. 2, interregional gross migration flows by selected groups are
highlighted in Fig. 3. As such, Panel A of Fig. 3 shows that entering the job market
is associated with a strong spatial concentration pattern with large urban munici-
palities gaining population. Dominant migration flows also bridge longer spatial
distances in Denmark. This is different from migration patterns following the event
of having newborns in the household. As Panel B of Fig. 3 shows, dominant migra-
tion flows partly reverse the spatial concentration trend as people move into the hin-
terlands of larger urban agglomerations. However, comparing Panel B to Panel A
also shows that the magnitude of children-related migration is smaller compared to
entering the labor market and also the average distance of migratory movements is
smaller.

4 Empirical specification

We base our empirical analysis on the human capital approach to migration devel-
oped by Sjaastad (1962), in which migration decisions arise from individuals
or households comparing expected utility gains between origin and destination
regions net of migration costs. At the same time, based on the above stylized facts,
our framework incorporates elements of gravity-based approaches to migration by
acknowledging that migration flows are shaped not only by individual cost—benefit
considerations but also by spatial opportunity structures, such as regional popula-
tion size, economic attractiveness, and distance-related frictions (Brocker and Mitze,
2021, Cavalleri et al. 2021). Migration outcomes thus emerge from the interaction
between individual-level incentives and spatial interaction mechanisms that struc-
ture the likelihood and direction of moves across regions.

At the micro-level, migration occurs when the discounted benefits of moving
exceed its direct and indirect costs. Utility differences are assumed to reflect regional
characteristics that vary across life events. Early-life migration is therefore primarily
shaped by economic considerations, particularly expected income and employment
prospects, typically proxied by regional income differentials and employment prob-
abilities in line with the framework of Harris and Todaro (1970). Our meso-regional
analysis builds directly on these micro-level behavioral foundations by aggregat-
ing individual decision mechanisms to the regional level. Migration flows are thus

5 Results for the remaining event groups and reference groups can be found in Fig. A3 and A4 in the
online appendix. The appendix also reports results from spatial autocorrelation tests (Moran’s /) for the
net migration rates as shown in the figures (see Table Al). The degree of spatial association is, tough,
low to moderate and varies across groups. We conclude from these results that there is little relative gain
from extending the model to a spatial regression approach besides the standard gravity-type mechanisms
outlined in Sect. 4.

@ Springer



The moving parts of life: a meso-level analysis of interregional... Page 150f31 72

Panel A: Graduation

Panel B: Children

Fig.3 Network presentation of migration flows by selected life-event groups. Flow maps are created
using the flowmap.city app. Network flow presentations for all event groups can be viewed here: https:/
app.flowmap.city/public/fée2e44a-3c2a-45cf-ad22-64b8cda78fab and are included in the appendix.
Source: Own figures based on register data from Statistics Denmark (2016)

interpreted as the aggregate outcome of individual utility-maximizing decisions,

allowing regional labor market conditions and other contextual factors to be ana-
lyzed while remaining conceptually grounded in microeconomic migration theory.
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Several studies have applied the Sjaastad (1962)/Harris-Todaro (1970)
approach for regional analyses, focusing on interregional labor market disparities
(Massey et al. 1994; Puhani 2001; Etzo 2008; Kurekova 2011; Jauer et al. 2019;
Mitze and Dall Schmidt 2015; Mitze 2019). Other factors considered include
regional human capital endowments and knowledge intensive activites (Borjas
1987; Korpi and Clark 2015; Brugiavini et al. 2025), housing rigidity and house
prices (Gabriel et al. 1992; Potepan 1994; Bitter 2008; Cavalleri et al. 2021; Dickey
and Magante 2024), and region-specific amenities (Knapp and Graves 1989; Biagi
et al. 2011; Sarra and Del Signore 2010; Meister et al. 2022).

We use this labor market-focused literature as starting point to specify an
empirical migration equation, which incorporates life event-specific heterogeneities
in the following manner

. . o'e o
Unemp. n Income. "2 H. A.
MIGS . 0 —AX i,1(0) % i,#(0) % i,t(0) x ,1(0)
§.1(1)-10) Unemp, Income, H A
7/

.1(0) J:1(0) J:1(0) J:1(0)
— —
Labor market factors Housing market factors ~ Further local amenities
8¢ 85 85
1 2 3
X COStij,t(O) X Popl.’t(o) X Popj’t(o)
SN——
Migration cost factor Population size factor

J

Gravitational forces

ey
where M]G;J(])_Z(O) denotes gross migration flows to region i from j during the
period #(1) —#(0) associated with life event group e. A is a constant term, Unemp; ,,
and Unemp; ., are unemployment rates in region i and j at time #(0) with y{ capturing
the effect of relative unemployment on migration for event group e. In line with
neoclassical migration theory, y; < 0 is expected: A higher unemployment increase
in i relative to j reduces migration to i (from j). Similarly, Income; ,, and Income; ,,
denote average (disposable) income in i and j at time #(0); y; measures the effect of
relative income differences on migration for event group e. In line with neoclassical
migration theory, y; > 0 is expected: higher income in i relative to j increases
migration to i from j. Both y{ an-d y; are anticipated to be larger for life events linked
to job qualification and labor market entry than other life course events.

Regional attractiveness is not only based on local labor market features, which
is why we include housing market conditions (H;,q),H;,() as well as further
local amenities (A, ), A; ;) in Eq. (1) to account for the plurality of migration
determinants subject to a specific life events (with Q° and @° being coefficient
vector for event group e). The direction and magnitude of migration response
to these factors is a priori unclear and shall be explored empirically. A proxy for
direct moving costs based on the geographical distance between regions (Cost;; ,g))
is added for which we expect 67 < 0: increasing cost lowers the migration flow
to i from j. A population size factor composed of population levels in i and j
(P;40)> Pjx(0)) 1s included to capture the link between migration and municipal size
(Poot, et al., 2016). Geographical distance and population levels are commonly
referred to as gravitational forces in migration models (Brocker and Mitze, 2021).
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We are particularly interested in testing heterogeneity across differ-
ent event groups. To do so, we apply a series of pairwise Wald-type y>tests for
event groups n,m € e =1,...,8 with the null hypothesis H, : ¥ =¥" with
) {yl,yz,Q” o, 5;’,5;’,5;} and analogously for ¥". A rejection of the null
hypothesis of coefficient equality indicates that the migration responses to included
variables significantly differ across event groups. This approach provides a formal
test of life-event—specific regional migration profiles associated with regional con-
texts and heterogeneity associated with different life-course transitions.

Origin—destination flow models are widely used in population studies, regional
science, and labor economics (e.g., Cushing and Poot 2003), ranging from log-
linear regressions to nonlinear count data models. While log-linear specifications
are common, count data models are preferable when many origin—destination
pairs exhibit zero or very small flows (Devillanova and Garcia-Fontes 2004). We
conduct pre-estimation tests to guide model choice: assessing (log) normality
of the dependent variable to select between OLS and count models, performing a
Likelihood Ratio test for over-dispersion to choose between Poisson and negative
binomial (NegBin) specifications, and applying a Vuong (1989) test to evaluate
standard versus zero-inflated models.

Applied to the migration equation shown in Eq. (1), a (zero-inflated)
NegBin model of event group-specific gross migration flows to region i from
j can then be written as (with lower case letters being log transformations as

Uiy = = log(Unemp;, ,(0)) and y, () = = log(Income; ,(0)))
_ 4
ity = %P (716 (Ui0) = Wia0) + V2. Viao) = Vi) + 27 (i) = By
+0 (a300) = ju(0)) + 81 Cia0) F F5Piuco) + O3Puoy] + 15
2)

_ e
probit ( G- t(())> = Bre (Uia0) = Uja0y) + Pre Yisoy = Vuwy) + A7 (W0 = o))

D (2,0 = A;40)) + 0140) + OPio) + O3P100) + €5
3)
Equation (2) specifies the Negative Binomial (NegBin) model linking the

conditional mean of the migration outcome uy H1)—1(0) defined as F < ”UlZu t(0)> Hij

to the set of regressors
Zii,r(o) = {(“i,z(O) - j,t(O))’ (yl',z<0) - yj,t(o))’ (hi,z(O) - j,t(O))’ (ai,t(0> - J'J(O))’
¢ . L
Cijn0) Piso) Pj. z(O)} As MIGU (=10 18 assumed to have non-negative integer values,
the exponential of the independent variables is taken to ensure that MIG®

11— 1(0)
zero or positive. Equation (3) shows the binary component for excessive zero

migration flows with probzt( being the probability of zero counts, which

Tija(1)— z<0>>

is modeled based on the same regressors with coefficients f¢, ﬁ;,Ae,tl)e 0‘;, 0;, 9;

Residuals u¢ and ¢ follow exp (ue> ~ Gamma(1/t,7) and € ~ N (0,6 ) with
ij ij i ij

capturing overdispersion. Both components are estimated via Maximum Likelihood

(see Mwalili et al. 2008).
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5 Empirical results
5.1 Estimation results and migration profiles by life events

Table 3 reports the estimation results from our nested migration modeling approach
(NegBin specification, Eq. (2).% 7 While columns I-VIII show event group-
specific migration responses to variations in regional context factors, columns
IX and X provide reference results for Danish interregional migrants with mixed
events comprising two or more overlapping life course events or no event. All ten
groups constitute the full population of approx. 5,1 million Danish residents. A first
noteworthy finding is that the estimated coefficients show a considerable degree of
heterogeneity in the migration response to regional context factors across groups.
This is formally supported by pairwise Wald tests for coefficient inequality in
Table 4. The table summarizes rejection rates of coefficient equality for pairwise
comparisons between event groups, with detailed results in Tables A3—-A20 of
the online appendix. Migration heterogeneity is particularly pronounced for event
groups with a significant role played by economic/labor market conditions, which
typically take place in early life phases (e.g., we observe a 94% rejection rate when
comparing migration responses due to education and partnership formation). At
later stages, migration responses become somewhat more homogeneous (e.g.,
Table 4 only reports a moderate 44% rejection rate comparing migration subject to
the empty nest phase and retirement).

When it comes to the interpretation of results, there are two ways of categorizing
the estimated coefficients. The first is by regional context factors as shown in Fig. 4.
The figure underline the observation of migration response heterogeneity in a con-
densed manner by ranking the migration response to regional context factors across
life events. As Panels A and B show, local labor market differences are particularly
relevant for migration associated with graduation and entering into the labor market:
Higher disposable income differences between regions i and j increase gross migra-
tion to i from j for graduates (Panel B), while relative higher regional unemployment
in i compared to j significantly reduces gross migration to i. These estimates provide
empirical support to the theoretical predictions of neoclassical migration models.
Comparing the estimation results with other event groups and the two reference groups
(mixed, no event) makes it further clear that precise data are needed to test migration
theories. For the latter two groups—different from theoretical model predictions—no
labor market association of interregional migration can be identified.

Another way of categorizing the results is to create migration profiles by event
group. This is done in Table 5 by summarizing statistically significant positive and

6 Pre-estimation tests on skewness, kurtosis, and normality (Shapiro-Francia) in Table A2 of the online
appendix reject normality. Consequently, we estimate the migration equation using count data models to
account for nonlinearities and the large fraction of zero flows.

7 Table 3 also presents the results of post-estimation tests for estimator choice. In all cases, the reported
LR-test rejects the null hypothesis that dispersion parameter T is equal to zero, which favors the NegBin
over a Poisson model. In addition, the significant z-statistic of reported Vuong (1989) test indicates that
the NegBin specification should be estimated in a two-part model as shown in Eqs. (2) and (3) why it has
been implemented here.
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Fig.4 Migration profiles for regional context factors. Solid bars indicate statistically significant coeffi-
cients estimates with p <0.05. See Table 3 for details

negative migration factors associated with differences in regional context factors.
The table ranks the relative importance of regional context factors for each migra-
tion group on the basis of standardized coefficients (reported in Table A22 in the
online appendix). The percentage measures in Table 5 thereby show how much
each variable contributes to the overall change in migration, given its typical vari-
ation in the data. On average, regional context factors explain up to one third of the
explained variation in interregional migration flows, while the standard gravitational
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Table 4 Summary of rejection rates for coefficient equality of variables in migration model across event
groups

Education Graduation Partner Child Divorce Widow Empty nest Retire

Education -

Graduation  78% -

Partner 94% 72% -

Child 83% 61% 56% -

Divorce 83% 72% 50% 61% -

Widow 2% 78% 72% 67% 67% -

Empty nest  67% 78% 50% 56%  50% 56% -

Retire 78% 67% 67% 56% 50% 61% 44% -

Rejection rates are calculated on the basis of pairwise Wald tests for coefficient equality for all vari-
ables included in the NegBin specification of the migration model. Detailed test results can be found in
Tables A3—A20 in the supplementary appendix. For further details on the test setup see main text

factors (population and distance) explain about two thirds of this variation (see
Table A23 for details).

For households having children, migration is negatively correlated with interre-
gional unemployment differences showing the largest coefficient across event groups
(see Panel A of Fig. 4). However, other negative associations such as housing market
conditions (i.e., a relatively higher house prices and higher shares of rental housing
across Danish LAU1 regions) and local amenities also matter. Especially population
structures explain a larger part of the estimated migration response for the group
having newborns in the household (see Table 5). Taken together, the results shown
in Fig. 4 and Table 5 underline a pattern of moving into suburban neighborhoods
and hinterlands with affordable housing and quality pre-school education for the
event of having children in household. It is also noteworthy that households having
children positively respond to the average price for childcare tuition in a municipal-
ity as an indicator of the quality of public services in a region (Panel E of Fig. 3
and Table 5). Only for the retirement group, we also observe a positive association
with childcare tuition, which potentially points to the role of inter-generational fam-
ily migration. All other event groups show an insignificant or negative migration
response to higher childcare tuition prices. We take this as another indication for
the fact that precisely defined migration groups are essential for the identification of
relevant context factors.

Several other event groups show a complex migration pattern: Migration flows
for the event groups education, retirement, and empty nest are positively correlated
with unemployment rates (Panel A of Fig. 3). For the group of migrants starting
a job-qualifying education this is predominately associated with a movement to
larger urban areas, which have relatively higher unemployment rates compared to
smaller municipalities in the Danish economic geography. Finding a positive cor-
relation between migration for this event group as well as with higher house prices
and a higher share of rental housing underlines this interpretation. The most impor-
tant regional context factor for this event group is the share secondary and tertiary
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students in the local population, which explains about 8% of the observed variation
in migration flows for this event group (Table 5).

For “empty nest” and retirement migration the positive response to regional
unemployment differences tells another story. Here, migration profiles show that
these groups move to peripheral areas with relatively weak labor markets but
attractive recreational amenities proxied by a high share of summer houses in the
local housing stock. Both groups show a tendency of moving out of municipalities
with a high share of rental housing. When assessing these migration profiles it has
to be mentioned, though, that the identified correlations are useful for categorizing
event-specific migration but should not be interpreted as strict causal links at the
regional aggregate level.

If we take a closer look at mobility costs proxied by geographical distance
between municipalities, Table 3 confirms that greater distance between i and j
reduces migration, as predicted by gravity models of migration. Distance decay is
significant for all groups, but Wald tests reject equality across groups (Table A15).
The decay is smallest for education and retirement migrants, reflecting relatively
high shares of long-distance moves, either to educational institutions or attractive
retirement locations, consistent with the positive correlation between retirement
migration and summer house density. The estimation results also show a
depopulation trend from municipalities constituting an isolated island. Binary Probit
regression results for zero migration flows (Table A21, online appendix) support the
count data findings.

5.2 lllustrative policy analysis: commuter tax allowances

The event-group-specific migration approach can be used to analyse different
policy interventions, such as taxes and the relocation of state jobs, from a migration
perspective that differs from that of previous studies (Lauridsen and Skak 2020;
Madsen et al. 2020; Sandholt Jensen et al. 2025). We illustrate the use of event
group-specific migration data for one such policy analysis. In 2004, a tax exemption
reform (“commuter tax allowance”) was established in Denmark, so that citizens
in certain “outlying” (udkant) or peripheral municipalities were allowed a more
generous tax reduction for long-distance transport to work (Skatteministeriet 2024).
A total of 50 municipalities were selected for this treatment based on criteria such as
low economic growth, long commuting distances, and generally lower income levels
of the regional population. The intention of the reform was to counter a depopulation
trend from out-migration in these regions by attracting younger citizens, couples
and families. By reducing commuter costs and thus increasing net disposable
income for citizens in these regions it should become more attractive to continue
living or migrating to these regions in combination with increased commuting to
work. Preliminary evidence has shown that this policy induced more commuting
and increased tax-deductible income in treated municipalities (Lauridsen and Skak
2020) but no evidence is yet available for a potential positive population effect.

To provide such evidence, we extend the regression model presented in Table 3
by adding dummy variables to the migration equation that indicate if regions i and
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Jj are subject to the tax exemption reform, i.e. the binary dummies take a value of
1 if the (origin and/or destination) region is treated by the tax reform and is zero
otherwise. Table 6 presents the coefficients and the difference in coefficient for the
included dummy variables. For the latter, variations arrive from two alternatives: (1)
the destination region i is treated but the origin region j is not, (2) the origin region
Jj is treated but the destination region i is not (otherwise the difference of the two
dummies is always zero). The extension of the migration model hence allows to test
for the relative strength of push and pull effects from the policy; however, since the
policy is already in place for our estimation sample 2007-2012, the estimated results
cannot be interpreted in a rigorous causal “with-without” manner as pre-treatment
difference between municipalities are not considered.

As the results in Table 6 show, the coefficient for origin regions subject to the
tax allowance scheme is positive and statistically significant, indicating that
regions subject to the tax allowance scheme experience higher out-migration
ceteris paribus. At the same time, in-migration is higher in municipalities subject
to the tax allowance scheme as well. When comparing the coefficient difference
of the dummies in a net perspective, the reported Incidence Rate Ratio tells us by
what factor migration flows increase when the destination is treated instead of the
origin (and vice versa). For the event group of migrants starting a job-qualifying
education, this implies that migration flows to i from j are about 17% higher when
the destination municipality is treated (and respectively lower when the origin
region is treated). While this speaks in favor of the tax allowance scheme as a
positive population factor for treated regions, Table 6 shows that for all other event
groups the coefficient differences are either statistically insignificant or negative (for
migrants in the targeted event groups of graduates and couples).

Taken together, these results indicate that the special tax allowance scheme for
outlying and peripheral municipalities cannot stop depopulation in these munici-
palities in absolute terms, i.e., region subject to this scheme still lose population
through out-migration. As outlined above, however, the estimated correlations

Table 6 Event group-specific migration responses to a commuter tax allowance

Event group

commuter_tax;

commuter_taxf

D.commuter_taxii

Incidence Rate
Ratio (IRR)

Education 0.466*** (0.0327) 0.309%** (0.0274) 0.157%%* (0.0427) 1.17
Graduation 0.370%** (0.0342) 0.460*** (0.0309) —0.090** (0.0460) 0.91
Partner 0.339%** (0.0255) 0.414%%* (0.0253) —0.075%%* (0.0359) 0.93
Child 0.254*** (0.0460) 0.241#%*%* (0.0519) 0.013 (0.0694) 1.01
Divorce 0.433%** (0.0328) 0.431%%* (0.0317) 0.002 (0.0456) 1.00
Empty nest 0.324*** (0.0658) 0.459%** (0.0688) —0.135 (0.0953) 0.87
Retire 0.507*** (0.0308) 0.545%%* (0.0317) —0.038 (0.0442) 0.96
Widow 0.454*** (0.0758) 0.624*** (0.0692) —0.170* (0.1026) 0.84

The Incidence Rate Ratio has been calculated as IRR = exp(D.commuter_tax,j)‘ Other covariates
included in the migration model as shown in Table 3. Heteroskedasticity-robust standard errors are
reported in parentheses
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should only very carefully be interpreted as “treatment” effects in a strict causal
sense, since we cannot model the “with-without” case properly in the light of treat-
ment endogeneity.®

An alternative use of our meso-level migration modeling approach is as a life-
event-augmented satellite module for large-scale population projection models such
as LINE (Local Intersectoral and Interregional Economic Model) in Denmark (Mad-
sen & Jensen-Butler 2004). By explicitly modeling migration as a sequence of indi-
vidual life events, this framework captures the behavioral and life-course drivers of
internal moves in a way that traditional aggregate models cannot, providing a more
behaviorally grounded foundation for projections. This approach has been applied,
e.g., in Madsen et al. (2020), who use event-based population projections until 2030
to illustrate the potential impact of alternative policy interventions, including relo-
cating state employment and education capacity between regions, on regional popu-
lation levels, age structures, and local labor markets.

6 Conclusion

In this paper, we have adopted a comprehensive life-event perspective to examine
the role of regional context factors for interregional migration flows in Denmark.
By leveraging detailed register data covering the entire Danish population and their
household associations, we have constructed migration flow matrices for eight
mutually exclusive life-event groups, capturing labor market transitions, family
status changes, and residential mobility. This life-event focused approach allows us
to systematically evaluate group-specific migration responses to regional conditions,
revealing that analyses based on aggregate migration data that mix multiple life
events may obscure important heterogeneity and lead to misleading conclusions
when testing theoretical predictions from migration models and conduction policy-
based scenario analyses.

Our findings highlight substantial variation in how regional attraction factors
relate to migration across life-event groups. For example, individuals entering job-
qualifying education tend to move to urban areas with high peer density and rental
housing availability; graduates respond primarily to labor market signals; house-
holds with children relocate to hinterlands offering affordable housing and high-
quality pre-school options; and later-life movers, including empty-nesters and retir-
ees, are drawn to areas with higher homeownership rates and a high summer house
density. Distance sensitivity also varies across life stages, with education and retire-
ment-related moves often covering longer distances. While our regression-based
analysis does not allow for strict causal claims, it provides rich insights into spe-
cific migration profiles across life events and illustrates how regional context factors

8 To do so we would need to have information on how strong out-migration was in outlying and periph-
eral municipalities, which differ in terms of their regional characteristics to non-treated regions, prior
to policy introduction (implying that the introduced tax allowance scheme could have slowed down the
observed out-migration trend). Given a territorial reform in Denmark in 2006, such pre-treatment data is
unfortunately not available.
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contribute to migration-induced demographic change, with implications for spatially
targeted policy interventions, such as the Danish tax allowance reform for peripheral
regions or the relocation of state jobs.

Taken together, the contribution of this study lies in its meso-regional approach,
which disentangles migration behaviors across key stages of the life course pointing
to the relative role of labor markets, the housing market, public services and further
local amenities for different life transitions. A limitation of our approach, though,
is that linking and comparing different life events in a unified modeling framework
lacks the possibility to study individual events in greater depth. Building on this
framework, future research should thus explore this limitation by, for instance, dis-
tinguishing between positive and adverse events, or sequential combinations of
transitions over the life course. Combined with the results presented here, this can
deepen our understanding of the interplay between individual life trajectories and
regional factors, supporting regional policymakers to anticipate, plan, and tailor
interventions for diverse population needs, supporting sustainable economic, social,
and demographic development.
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