
Can't Keep Up with the Joneses: How Relative Deprivation Pushes Internal Migration in
Austria

Jestl, Stefan; Moser, Mathias; Raggl, Anna

Published: 01/01/2017

Document Version
Publisher's PDF, also known as Version of record

Link to publication

Citation for published version (APA):
Jestl, S., Moser, M., & Raggl, A. (2017). Can't Keep Up with the Joneses: How Relative Deprivation Pushes
Internal Migration in Austria. INEQ Working Paper Series No. 5

Download date: 23. May 2023

https://research.wu.ac.at/en/publications/535ccf91-5911-4afc-9056-450a1625f30b


Working Paper Series

#5

Stefan Jestl

Mathias Moser

Anna K. Raggl

Can’t Keep Up

with the Joneses
How Relative Deprivation Pushes

Internal Migration in Austria

ECONOMICS OF INEQUALITY

Research Institute

WU Vienna

Welthandelsplatz 1

1020 Wien

www.ineq.at



Can’t Keep Up with the Joneses: How Relative Deprivation

Pushes Internal Migration in Austria*

Stefan Jestl† Mathias Moser‡ Anna K. Raggl§

February 23, 2017

Working Paper

Abstract

We estimate the efect of regional income inequality on emigration rates of Austrian
municipalities using a unique data set that is constructed based on individual level data
from Austrian administrative registers. The register-based data contains information on the
municipality of residence of all individuals aged 16 and over that have their main residency
in Austria, as well as their income and socio-demographic characteristics. Aggregating this
information to the municipality level allows us to assess the role of relative deprivation—
a measure of relative income—on top of absolute income in shaping internal migration in
Austria. We ind that increases in relative deprivation in a municipality lead to higher emi-
gration from the municipality. Allowing for heterogeneous efects across income, education,
and age groups reveals that the efect is stronger among those with comparably low levels
of income, and among low skilled and young individuals.

Keywords: Relative Deprivation, Inequality, Internal Migration
JEL Classiication Codes: D31, R23

1 Introduction

Why do persons migrate? The decision to migrate has most commonly been modeled as a cost-
beneit conundrum, where the costs of migration (e.g. geographic distance) and the associated
beneits (diferential income, remittances, consumption possibilities) are weighted against each
other and, given a positive inancial balance, induce migration. More recently the New Eco-
nomics of Labour Migration has extended this narrow perspective, and improved upon classical
approaches. It does so by extending the set of possible drivers of migration to social, behav-
ioral and other non-labor market factors, which may be relevant for individuals’ utility functions
(Stark and Bloom, 1985).
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For example Stark (1984) and Stark and Taylor (1989) argue, that the self-perceived position
of a person/household within a society may inluence migration propensities. This implies that
individuals do not necessarily migrate to achieve absolute income gains alone, but also to improve
their position with respect to a particular reference group in a society. This argument is based on
the concept of relative deprivation (RD), which represents a discontent that results from having
an income lower than that of a certain comparison group (Runciman, 1966). This idea of RD
is closely related to the concept of the relative income hypothesis proposed by Veblen (1899)
and Duesenberry (1949). Despite the fact that both theories focus on a similar aspect—the
comparison of individuals with those higher up the social ladder—they constitute two separate
strands in the literature. Some authors note that relative deprivation is just an operationalisation
to test the relative income hypothesis (Stark and Taylor, 1991). Others argue that the concept
of relative deprivation takes a more general approach, insofar as it provides an overall theory
of social status, while the relative income hypothesis was mainly phrased in terms of individual
savings (Verme, 2013).

The measurement of RD could be based on a cardinal as well as an ordinal scale, the latter
being used, e.g., in the inluential work on poverty by Sen (1976) or as has been argued most
recently by Stark (2017). Although ordinal measures of RD seem to be an appealing approach,
they do however require individual level data for an appropriate implementation. Thus, this
concept has been rarely addressed in migration contexts. In contrast, Yitzhaki (1979) suggests
a cardinal measure for individuals by calculating the mean excess income times the share of
individuals in the reference group that have higher incomes. Based on this deinition, individuals
can lower their RD by either changing their income level or their reference group. Through these
two channels high RD can inter alia induce harder work or it can increase the propensity to
migrate, respectively (Stark, 2006).

In the latter case, migration can be regarded as an attempt of improving one’s relative position
across the income distribution with respect to a certain reference group. Given that absolute
income remains unchanged, this can be achieved by moving to a region where the individual ranks
higher in the income distribution. In doing so, households can substitute their original reference
group for a new reference group at the migration destination. However, such a substitution
process requires a certain degree of social and cultural homogeneity and is in general assumed
to be time consuming (Stark and Taylor, 1991). Contrary to that, highly skilled migrants are
more likely to substitute their reference group in shorter periods of time, based on the argument
that they integrate more easily and are better informed about their new residence (Czaika and
de Haas, 2012).

Since their introduction, both arguments, relative deprivation and the relative income hy-
pothesis, have triggered a large number of empirical studies, that shed light on the perceived
inequality of individuals. Although both approaches present very similar ideas, efects on mi-
gration have largely been studied for the concept of RD. A central feature of RD concerns the
deinition of a reference group, which individuals compare themselves to. Besides quantifying
the efect of this kind of inequality on emigration propensities, a major focus is thus the iden-
tiication of reference groups for diferent subsets of migrants. Furthermore, the concept of RD
implies some deinition of neighbourhood , be it socially (beliefs), economically (education) or
geographically (space).

Covering all these aspects is in general a complex task, since the data requirements in terms
of population coverage, available variables and spatial aggregation levels are typically beyond
the information levels surveys and similar data sets can provide. A methodology to overcome
the shortage of internal migration data availability is presented by Smith, Raymer, and Giuli-
etti (2010) and Raymer, Abel, and Smith (2007) in combining data from diferent sources.
However, due to the data limitations, many studies resort to analysing special topics, such as

2



cross-country/-border migration or population subsets, often using aggregated data to calculate
RD.

In this paper we examine the impact of inequality and households’ relative income position
within local communities on emigration lows across these municipalities for Austria. This unique
spatially disaggregated perspective is based on novel individual level panel data from Austrian
administrative registers, which comprehensively capture the economic situation and geographic
movements of the whole Austrian population. Besides the overall efect of inequality on emigra-
tion rates, these data further allow us to examine which social groups are especially sensitive to
inequality and what their reference groups are.

Stark (2006) provides an analytical explanation for the positive relationship between income
inequality (measured by the Gini coeicient) and the incentive for migration by focusing only
on income inequality at the origin, irrespective of income inequality at the destination. In this
way households or individuals who feel more relatively deprived exhibit a higher propensity
to migrate, if the income distribution at the origin becomes more unequal, given some ixed
income distribution at the destination. This further results in adverse selection of migrants,
since individuals who feel more relatively deprived tend to be less educated and exhibit a higher
propensity to migrate. In contrast, Borjas (1987) argues that migration is shaped by income
inequality both at origin and destination. If income is distributed more unequally (equally) in
the origin than in the destination, a negative (positive) selection of migrants is expected. This
approach, requires a number of additional assumptions—most importantly, that migrants are
not only well-informed about their position in the origin, but also about their future position
in the destination. While the irst assumption can be argued to be a result of social interaction
between individuals in the same neighbourhood, the second depends on the available amount of
information. Since the substitution of a reference group is additionally assumed to need a longer
period of time (Stark and Taylor, 1991), especially the comparison with other individuals in the
same region (i.e. in the origin) attracts notice.

In this paper we thus follow the approach of Stark (2006), by assuming that a higher RD
at the origin might lead to a larger low of emigrants, holding all other factors constant. We
therefore test whether relative deprivation leads to a general ill-being that results in emigration.
This efect is assumed to be independent of the destination, since the efective destination RD is
assumed to be unknown.

2 Literature Overview

A number of previous studies have targeted this task from various perspectives and using diferent
levels of spatial aggregation. For example, Stark, Micevska, and Mycielski (2009) use Polish
regional data from 1999 to 2005 based on records of municipal population to test the impact of
aggregate RD in communities on their emigration lows. By using a panel ixed efects model,
they provide a robust relationship between higher income inequality and higher international
as well as interregional emigration lows. Thus, higher levels of income inequality lead ceteris
paribus to stronger migration propensities. A diferent perspective is provided by Czaika and
de Haas (2012), who use data from the Global Migration Origin Database for 2000 to explore
the impact of international RD on international migration. They present evidence that internal
(within-country) RD afects emigration lows negatively for relatively income-poor individuals,
while there is no efect for income-rich individuals. In a similar vein, Borjas (1987) shows evidence
that countries with higher income inequality are suspect to lower emigration rates by investigating
international emigration lows to the US from 41 diferent countries using census data. Liebig
and Sousa-Poza (2004) use individual data for 23 countries to show that higher income inequality
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tends to foster emigration rates, however higher skilled individuals are generally more prone to
migrate.

A number of studies have focused on Mexico and its relations to the US: Quinn (2006) use
cross-sectional data to analyse migration lows from Mexico to the US as well as internal migration
within Mexico. He inds evidence that RD is a push factor especially in case of internal migration.
Likewise, Stark and Taylor (1991) employ data from a survey of rural Mexican households to
test the efect of RD on migration within Mexico as well as to the United States. However,
their results indicate income neutrality (in terms of absolute and relative income) for internal
migration, whereas they ind support for the relative income hypothesis for the case of migration
from Mexico to the US. In contrast, Aguayo-Téllez and Martı́nez-Navarro (2013) provide evidence
for internal migration due to wage diferences in Mexico.

In addition, Bhandari (2004) explores the diferential access to cultivated land in an agricul-
tural society in Nepal. By employing a household dataset, his results emphasise the importance
of relative land deprivation as a determinant of migration. Jagger, Shively, and Arinaitwe (2012)
present evidence that RD represents a main factor for circular migration in Uganda, based on
household data of 2008. Furthermore, Hyll and Schneider (2014) explore the aversion of individ-
ual RD in the German Democratic Republic in 1990 and show that it inluences the propensity
to migrate in a positive way. Czaika (2012) analyses the impact of RD on migration of Indian
individuals in 2008 and distinguishes between individual and collective RD. He deines RD based
on inter-personal (individual RD) as well as inter-group (collective RD) comparisons, where the
former is assumed to occur only within a certain group and not within the total population of
a country. Reference groups are deined on the federal state level, by social class and religion.
The author inds signiicant results for a positive impact of both types of RD on migration for
all diferent groups and combinations thereof. Speciically, the results point to a strong impact
on short-distance migration within a federal state.

In a very interesting contribution Kronenberg and Kronenberg (2011) examine the efect
of RD on job mobility using data on Dutch employees of 10,864 regions. They consider three
diferent reference groups based on the same neighbourhood, same employer and persons who
share speciic demographic characteristics. Their indings suggest that employees do indeed
compare themselves to their geographic neighbours, rather than to their co-workers or people
with similar characteristics. Similarly, Luttmer (2005) shows that individual (self-reported) life
satisfaction is positively associated with the own income, however negatively associated with
the regional average income. With respect to the classiication of the reference group, Clark,
Westergård-Nielsen, and Kristensen (2009) point to the role of small neighbourhoods by using
Danish register data. The place and location therefore play an inluential role for social processes
(Tranmer et al., 2005).

While these results of empirical studies are not unambiguous, they indicate the essential
role of disaggregated regional data. For example, Stark and Wang (2000) theoretically model
migration as a response to relative deprivation and analyse whether a steady state can be reached,
in which RD does not induce further migration. Their indings suggest that even though such an
equilibrium does not exist independently of the initial income distribution, relative deprivation
might still result in spatial segregation. Individuals and households tend to migrate towards
similar social groups and live with these groups together (Simpson, 2007). In this vein, Rey
(2004) points to the inter-correlation between income inequality, social tensions, and the spatial
concentration of social groups. Furthermore Banzhaf and Walsh (2008) ind evidence for spatial
segregation through the housing market, where poorer households are crowded out by richer
households due to the appreciation of local housing. For the case of Austria Moser and Schnetzer
(2015) also ind spatial patterns not only for income but also inequality. Accordingly, it seems
imperative to include this small-scale spatial evidence in an analysis of inequality and migration.
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This paper contributes to the existing literature on the nexus between income inequality as
well as RD and internal migration. Our dataset enables us to employ the full population of
a country and examine small neighbourhoods (i.e. within municipalities) in this regard. Most
importantly, this microdata-focused approach allows for a direct identiication of social groups
that are more sensible to inequality and RD.

3 Data and Descriptives

In this analysis we use register data that cover Austrian municipalities and the 23 districts of
Vienna for 2011 and 2012. The dataset comprises the total resident population of Austria being
16 years and older, and is based on data from the Austrian register-based census which has
been enriched with income information from income tax registers. Overall, the dataset provides
information on 7,174,250 individuals for 2011 and 7,231,925 for 2012, which can be attributed
to 2347 geographical units. Due to Statistics Austria’s disclosure control the efective number of
available municipalities for empirical analyses varies. This especially afects small municipalities
in the West, which are subject to local suppression to minimize individual reidentiication risk.
The data set further provides individual information on types of gross, taxable, and net income,
labour status as well as other socio-economic as well as demographic characteristics.

In the following we especially use total net income, which is deined as the sum of wage and
self-employment income less taxes and social security beneits. This income deinition includes
supplementary payments, which, for Austria, constitute roughly on sixth of the regular yearly
wage. Due to tax legislation changes we do not observe capital income, which is therefore not
included. All calculations are based on the equivalized total net income, applying the OECD
equivalence scale. We further exclude the top 2% income earners from each municipality to
robustify our analysis with regard to extreme income outliers. It can be argued that these high-
income earners do not participate in the local social life and are therefore not part of the relevant
reference groups.

Moreover, we calculate emigration rates for each municipality as well as the 23 districts of
the capital Vienna, emir,t, as the number of persons leaving municipality r within the next time
period (from t to t+1) relative to the total population of r in t. We exclude the persons aged 16
to 25 in order to mitigate the impacts of population movements for educational purposes (mainly
students). In total we observe 190,093 movements from 2011 to 2012 and 182,022 movements
from 2012 to 2013 of individuals who are older than 25.

Following Yitzhaki (1979) and Stark (1984) we deine individual relative deprivation as the
excess income normalized by the size of the population in the reference group. Formally, this
can be represented as

RDi,r =
1

nr

nr∑

j=i+1

(xj − xi) (1)

where i = (1, . . . , nr) is an individual in the total reference population in municipality r, and
individuals are sorted by their income level x in ascending order. Based on this individual RD,
we can calculate the average RD by municipality/reference group as,

RDr =
1

nr

nr∑

i=1

RDi,r . (2)

Figure 1 provides a irst visual impression of these average RD rates for Austrian municipali-
ties. Since RD is a mean income-scaled version of the Gini (Yitzhaki, 1979), these results closely
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Figure 1: Mean Relative Deprivation for Austrian Municipalities, 2011

follow the original Gini-values calculated by Moser and Schnetzer (2015). Especially urbanized
regions, such as the district capitals show above average values of RD—in the South this is visible
for Klagenfurt (Carinthia) and Graz (Styria), as well as for Vienna (North-West). For the region
surrounding Vienna, RD values continue to show high levels in the South, a suburbanized region
that has gained popularity among residents. This trend is resembled by migration rates, housing
prices as well as local infrastructure investments.

On the contrary, less developed regions at the Northern border but also West of Carinthia
(Eastern Tyrol) show lower levels of RD. The two municipalities with the highest RD, apart
from Vienna’s exclusive irst district, can be found by visual inspection alone in Tyrol. These
two communities are closely related to skiing tourism and an internationally well-known jewelry
manufacturing industry.

Table 1 shows descriptive statistics for emigration rates (in %), average RD and median
equivalised household income for Austrian federal states.

In general, all three variables are relatively stable over the two years. The emigration rates
tend on average to decrease slightly in all provinces, whereas relative deprivation as well as
absolute income increase during the same time. One exception is the capital, Vienna, where we
ind on average lower median equivalised household income, but higher relative deprivation in
2012 compared to 2011. Contrary to the relative deprivation measure, median income is robust
to especially high incomes.

The highest emigration rates can be found in Vienna, which relects a notable urban-rural
contrast, insofar as the urban population seems to be more mobile. Interestingly, municipalities
in Vorarlberg, the western-most province of Austria, depict the second highest average emigration
rate. Likewise, we observe on average the highest income inequality in Vienna, again, followed
by Vorarlberg, and Lower Austria. The low standard deviation of income inequality across mu-
nicipalities in Vorarlberg implies that the high level of RD is distributed rather constantly across

6



Table 1: Descriptive statistics for municipalities by Austrian provinces1

Emigration Rate (in %) Average RD Median Equiv. Income
Min Mean Max SD Min Mean Max SD Min Mean Max SD

Burgenland

2011 0.75 2.04 7.81 0.77 3,245 4,114 5,866 443 7,151 9,110 11,720 959
2012 0.53 1.93 4.44 0.73 3,393 4,240 6,033 454 7,306 9,432 12,111 974

Carinthia

2011 0.88 2.10 4.23 0.67 2,964 4,082 6,481 506 4,327 8,257 11,237 1,253
2012 0.55 1.98 3.80 0.56 3,039 4,184 6,560 515 4,713 8,532 11,441 1,234

Lower Austria

2011 0.64 2.12 5.36 0.73 2,978 4,428 7,580 671 4,746 9,522 13,078 1,524
2012 0.62 2.06 9.22 0.75 3,083 4,548 7,990 686 4,972 9,805 13,621 1,519

Upper Austria

2011 0.65 2.09 6.16 0.71 3,061 4,128 6,409 507 4,237 8,815 13,373 1,313
2012 0.64 2.00 5.53 0.67 3,166 4,253 6,535 516 4,397 9,099 13,741 1,332

Salzburg

2011 0.83 2.24 4.41 0.73 2,931 4,148 5,637 584 4,829 8,560 10,775 1,176
2012 0.78 2.12 4.90 0.74 3,136 4,266 5,810 588 5,263 8,804 11,175 1,165

Styria

2011 0.74 2.34 9.19 0.84 2,434 3,895 5,599 563 4,244 8,160 12,008 1,618
2012 0.00 2.23 14.76 0.97 2,519 4,001 5,825 569 1,910 8,430 12,288 1,667

Tyrol

2011 0.00 2.19 6.54 0.85 2,427 4,021 6,110 611 1,979 8,046 13,667 1,429
2012 0.00 2.06 7.57 0.82 2,409 4,147 6,201 616 1,306 8,284 12,860 1,466

Vorarlberg

2011 0.91 2.64 5.64 0.78 3,270 4,521 5,631 480 4,754 8,503 10,764 1,174
2012 0.00 2.41 4.33 0.75 3,415 4,664 5,870 496 4,757 8,745 11,129 1,195

Vienna

2011 2.41 4.90 6.70 1.29 4,886 6,018 8,702 950 8,189 10,013 12,923 1,082
2012 2.24 4.61 6.11 1.17 4,956 6,122 8,787 950 7,970 9,914 13,018 1,194

1Numbers are based on the population aged 16 and older. For emigration rates only people over 25 are considered.
RD, relative deprivation; SD, standard deviation. Austrian Income Tax Register, 2011-2012.
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municipalities. In contrast, Styria exhibits on average the lowest income inequality, but at the
same time features a high dispersion in inequality across municipalities, indicated by the stan-
dard deviation. The absolute income reveals a similar pattern, which means that municipalities
with higher absolute income are simultaneously characterised by higher income inequality (Moser
and Schnetzer, 2015). Thus, Table 1 emphasises regional heterogeneity not only across Austrian
provinces, but also across municipalities in the respective federal states.

Figure 2 provides a irst insight into the relationship between average RD within Austrian
municipalities including the Viennese districts, and its emigration lows. The vertical axis is
assigned to the means of (log) emigration rates between 2011 and 2012, whereas the horizontal
axis corresponds to the means of the (log) average RD between 2011 and 2012. The graphs are
separated by federal states to emphasise potential heterogeneity. In addition, we assign urbani-
sation classiications to each municipality by distinguishing thinly populated areas (rural areas),
intermediate density area (towns and suburbs) and densely populated area (urban centres). In
general, Figure 2 depicts a positive correlation between emigration rates and our income inequal-
ity measure. Moreover, we can discover a common urbanisation pattern across federal states.
Accordingly, rural areas tend to be characterised by a lower relative deprivation and lower emi-
gration rates. In contrast, intermediate and urban areas tend to exhibit higher values for both
variables. For the following econometric analysis we need to take this urbanisation clustering
into account, since emigration rates are inluenced by these alongside other characteristics. The
role of urbanisation structures for migration is also addressed by Congdon (2010). Figures 4
and 5 in the Appendix present the relationship between emigration rate and median equivalised
household income, as well as between median equivalised household income and average relative
deprivation. In Figure 5 we ind a positive relationship between median income and income
inequality. This correlation is in line with the argument, that a higher income level generally
results in a higher income inequality and thus average relative deprivation.
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4 Empirical Framework

The social psychologist Runciman (1966) formulated an early notion of the concept of relative
deprivation when he considers an individual as relatively deprived of X when (i) he does not
have X, (ii) he sees some other person or persons (possibly including himself at some previous
or future time) as having X, (iii) he wants X, and (iv) he sees it as feasible that he should
have X . Based on this concept, individuals do not only derive utility from their own income,
but also from their relative position in the income distribution of a reference group. Stark
(1984) and Stark and Taylor (1989) measure the degree of an individual’s relative deprivation
by multiplying the mean excess income by the share of individuals in the reference group that
earn a higher income, and relate this measure to the migration behaviour of individuals. Under
the presumption that individuals have a dis-taste for relative deprivation, they might not only
migrate in order to achieve a higher absolute income, but also to improve their relative position
in the income distribution. Following these early contributions, we proceed with considering
relative deprivation as a push factor for emigration rates of Austrian municipalities. In a irst
step, we examine the general relationship between emigration lows and income inequality and
derive the following hypothesis:

Hypothesis 1: An increase in relative deprivation in a municipality causes higher
emigration rates, ceteris paribus.

To empirically test this hypothesis we consider the overall income inequality within municipalities
and determine its impact on the total outlow of persons, i.e. on internal migration to other
Austrian municipalities. More formally, we want to estimate a model of the form,

emir,t = α+ βRDr,t + γYr,t +Xr,tδ + µd + ξt + ηu + ur,t, (3)

where RDr,t is the (log) average RD in municipality r at time t, computed as the arithmetic
mean of all individual RDs in the municipality. Yr,t is the (log) absolute income level in r at
t, X denotes a vector of municipality-speciic control variables and ur,t is the remaining error,
which is assumed to be i.i.d. In addition, µd captures district, ξt time and ηu urbanisation ixed
efects.(Theoretically, the implementation of municipality ixed efects would be feasible because
we observe two time periods, 2011 and 2012. Due to the considerable persistence in the data,
however, we refrain from using municipality ixed efects and use district ixed efects instead.
Moreover, in a model with only two periods, panel ixed efect estimations lead algebraically to
the same results as irst diferencing – see also Angrist and Pischke (2008).) X comprises so-
ciodemographic information, including the total population of the municipality as well as shares
of educational attainment and age groups, household structure measures, unemployment and
poverty rates for each municipalities at time t.

We use average relative deprivation as deined in equation 2, and introduced by Stark (1984)
next to Stark and Taylor (1991). The reference group is deined as the total population in a
given municipality r. Following the theoretical arguments in the related literature, average RD
in model 3 is expected to exhibit a positive impact, indicating increased emigration rates as a
response to higher income inequality. Municipalities that are characterised by higher average RD
are thus likely to exhibit higher emigration rates, ceteris paribus. Although individuals with lower
levels of income and education tend to be more relatively deprived, absolute deprivation in the
form of absolute income poverty might constrain the migration aspirations of these individuals.
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The inclusion of the absolute income level and a measure of poverty (share of persons with income
below 60% of median income in a municipality) of municipalities on top of the relative income
measures enables us to control for these potential constraints.

By contrast, individuals with higher income and higher educational attainment exhibit larger
levels of human capital and have an easier access to technologies, whereby they can assess em-
ployment and livelihood opportunities in a more advanced way (Czaika and de Haas, 2012). To
capture the role of human capital, we control for the educational attainment within municipal-
ities, expecting in general positive efects of human capital on emigration rates. The absolute
income captures to a certain extent the general welfare level of a regional unit. Thus, it can
also be regarded as an indicator for a region’s infrastructural endowment (e.g. health, education)
and additionally for the general price level of housing and real estate. Individuals in regions
with lower income levels might exhibit a higher propensity to migrate, because they want to
have access to better infrastructure. Furthermore, we include the average number of household
members (without children), and children within a regional unit to consider the household struc-
ture, which might also inluence the decision to migrate. In order to approximate regional job
availability and opportunities, we include unemployment rates on the municipality level to our
model. Moreover, we might expect diferent impacts on emigration over the life-cycle of indi-
viduals, wherefore we control for the age distribution within municipalities. To control for the
degree of urbanisation we further include the (log) population of each municipality.

In the general speciication above, we do not allow for heterogeneous efects across diferent
subgroups of the population, and therefore the conclusion that those individuals migrate that
face the highest levels of RD is not yet justiied. As individuals allocated at the bottom of the
income distribution are confronted with the highest levels of RD, they should react particularly
strong to distributional changes (see for instance Stark, 2006). Accordingly, we explore whether
the average RD has a stronger impact on the emigration rates of speciic subgroups within
municipalities and state hypothesis 2:

Hypothesis 2: Income inequality has a stronger positive impact on the propensity
to emigrate of individuals at the lower part of the income distribution, individuals
with lower education, and individuals of working age.

As educational attainment is generally positively correlated with income, the impact of
changes in average RD should be more pronounced among low skilled individuals. If their
low education levels are relected in lower incomes, their individual RD is disproportionately
afected by increases in overall RD in the municipality. Also with respect to broad age groups,
efect heterogeneity is likely. Although it is generally more likely that younger people migrate,
they might react less sensible to relative deprivation or tend to exhibit a higher acceptance for
relative deprivation when they believe in social mobility. Since they might be just at the start
of their careers and expect to climb up the career ladder, they could similarly be less afected
by RD. Compared to younger people, middle aged people are assumed to react stronger to
changes in RD. On the contrary, older people are regarded to be less sensible to relative depriva-
tion, since they are less mobile in general and might have stronger ties to their place of residence.

In order to capture this heterogeneity across diferent socio-economic groups, we examine
the impact of changes in average RD on the emigration rates of subgroups based on income,
education as well as age. The subgroups are indicated by q = 1, . . . , Q. RD represents again the
average over all individual RDs in a speciic municipality, where the reference group is still the
total population within a municipality. We apply the following model speciication,

10



emi
q
r,t = α+ βRDr,t + γYr,t +Xr,tδ + µd + ξt + ηu + ur,t, (4)

where emi
q
r,t is the (log) emigration rate of subgroup q in municipality r in district d at

time t (leaving within the next period). Since we control for poverty rates—a proxy for absolute
deprivation—as well as for human capital, we expect a higher positive efect of RD on emigration
rates of individuals with low levels of income and educational attainment. Individuals who are
located at lower parts of the income distribution face higher levels of RD, and that implies ce-
teris paribus a higher marginal propensity to migrate for these groups. Likewise, lower educated
individuals are assumed to reveal higher positive impacts emanating from a higher RD. Further-
more, we hypothesise a higher positive impact of relative deprivation for middle-aged individuals
especially compared to older ones.

5 Results

Our dataset provides information on each municipality and the districts’ capitals for the years
2011 and 2012. While the raw numbers are available for all 2347 geographical units, a small
number of missing values are included, due to data transformation as well as data anonymisa-
tion requirements.
For the estimation of the empirical model described in section 4, we employ a pooled cross
sectional regression model framework. In order to control for unobserved regional and time
heterogeneity, we implement time, district and urbanisation ixed efects. All models are es-
timated using least squares optimization including robust standard errors. Simultaneity issues
might arise from a possible feedback of emigration on income inequality. Since migration rates
are low compared to the total population, the inequality measures are expected to be rather ro-
bust. Nevertheless to efectively mitigate these minor simultaneity issue, we use lagged inequality
measures, that are not afected by subsequent emigration.

Recalling our irst hypothesis, we want to test the general impact of average RD on the total
outlows of municipalities to other Austrian municipalities. Section 4 already indicated a list of
possible covariates, which might additionally inluence emigration decisions, and hypothesised
about the sign of their efect. In order to assess the sensibility of the estimated RD coeicient, we
enlarge the parsimonious initial model successively by adding other explanatory variables. Since
municipalities can vary substantially in terms of population and area, we include, alongside
average RD, population density in each speciication. In the following, we extend the model by
adding absolute income (2), household structure variables (3), poverty rate (4), unemployment
rate (5), age structure variables (6), and educational attainment (7).

Table 2 presents the results for all seven speciications. In line with the theoretical reasoning,
we ind positive and signiicant estimates for average RD in all speciications. A higher relative
deprivation—and thus higher level of income inequality—in a municipality leads to a higher
overall outlow from this municipality, ceteris paribus. This relationship still prevails if we control
additionally for absolute income levels. Contrary to relative deprivation, the impact of absolute
income exhibits unstable results, but tends to inluence emigration rates negatively. Theoretically
it is argued, that higher income levels are correlated with the availability of a more developed
infrastructure, and thus, lower the incentives to move to another municipality. This result is also
empirically well established, but mostly in cross-country studies. Especially for Austria, absolute
income levels are more homogenous than in other countries and cross-country perspectives, so
that it can be argued that absolute income is less important as a push factor for emigration.
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Furthermore, the population density proxy indicates that more densely populated munici-
palities tend to reveal lower emigration rates. This is most likely an efect of the ongoing rural
depopulation process in Austria (i.e. more internal movements from rural to (sub-)urban mu-
nicipalities). The two household structure variables additionally emphasise the importance of
household size: For larger families, moving to another municipality is much more diicult than
it is for smaller ones. Contrary to that, the poverty rate is found to not contribute signiicantly
to the explanation of emigration lows. Despite this inding, unemployment rates show a sig-
niicantly positive impact on internal emigration lows. Since unemployment represents a proxy
for job opportunities, higher unemployment rates, and thus lower job opportunities, increase the
mobility of locals. The included variables on age structure provide evidence for a change in the
propensity to emigrate over the life-cycle, insofar as younger cohorts show higher emigration
propensities. Furthermore, high education levels increase emigration propensities compared to
regions with lower average education. This inding might resemble the diference in job markets
for diferent education levels. While persons with A-level education might ind a secure job in
their own region, highly educated individuals might (need to) embrace job opportunities in other
regions.

Since Austria is characterised by diferently sized municipalities (see Figure 1), we might ex-
pect varying impacts of relative deprivation depending on the size of the municipality, measured
by the total head count. In order to test this relationship, we rerun the previous speciications
including an interaction term between RD and total population. Table 4 presents the results of
this extension, i.e. including the interaction term as an additional explanatory variable. Overall,
the results closely resemble those of the previous setup in Table 2. However, the positive sign of
the interaction term suggests a stronger efect of RD in larger municipalities. A possible under-
lying explanation could be that social ties in rural areas are stronger, whereas in larger urban
areas comparisons between individuals might rest to some degree upon conspicuous consumption
and relative deprivation becomes more inluential.
A rare example for this efect is provided by Stark, Micevska, and Mycielski (2009), who ind no
robust efects of absolute income levels on emigration from Polish regions.

These results so far highlight the role of the overall income inequality as a push factor for
emigration decisions in Austrian rural and especially in urbanized municipalities. The comparison
to other persons in the direct neighbourhood thus has an inluence on the propensity to emigrate
and even prevails if we control for other covariates, such as absolute income levels. Interestingly,
the absolute income level of a municipality has a considerably lower impact compared to the
relative income level (i.e. RD).

In a further step we address the second hypothesis of this paper: We expect heterogeneity
in the impact of average RD across social groups. Accordingly, we estimate the speciication
separately for diferent subgroups. While there may be a number of diferent social groups, we
focus on those common in the literature, which are especially stratiied by education, household
income and age. This approach enables us to identify subgroups that react more sensible to
relative deprivation compared to other groups. To test these efects, we re-estimate the complete
regression model (i.e. model (7) in Table 2), but replace overall emigration rates by subgroup-
speciic emigration rates as the dependent variable.

Figure 3 plots the estimated coeicients of the overall income inequality on the emigration
rates of the deined subgroups. The whiskers indicate the 95% conidence interval. Detailed
results of the corresponding models are presented in the Appendix.

In general, education is assumed to be positively correlated with income, so that less edu-
cated persons are more likely to face higher relative deprivation. Figure 3c presents coeicient
estimates of the RD efect on education speciic emigration rates. The indings suggest that RD
inluences only the emigration of individuals with low and medium levels of education, whereas
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Table 2: Pooled cross-sectional regression model, 2011-20121

Dependent variable: emigration rate, in % (log)
(1) (2) (3) (4) (5) (6) (7)

Avg RD (log) 1.282*** 1.277*** 1.140*** 1.216*** 1.234*** 1.285*** 1.170***
(0.0538) (0.119) (0.107) (0.129) (0.134) (0.118) (0.154)

Median Income (log) 0.00439 -0.251** -0.345** -0.279 -0.283** -0.267*
(0.118) (0.127) (0.158) (0.175) (0.141) (0.141)

Total Pop. in 1000 (log) -0.114*** -0.114*** -0.116*** -0.116*** -0.114*** -0.117*** -0.122***
(0.00806) (0.00826) (0.00810) (0.00813) (0.00836) (0.00830) (0.00851)

Number of Children -0.169 -0.176 -0.153 -1.219*** -1.267***
(0.109) (0.110) (0.111) (0.153) (0.152)

Number of HH-members -0.301*** -0.302*** -0.253*** -0.108* -0.109*
(0.0524) (0.0525) (0.0595) (0.0581) (0.0587)

Poverty Rate -0.00618 -0.00287 0.00125 0.000480
(0.00449) (0.00465) (0.00428) (0.00426)

Unemployment Rate 0.0117*** 0.0115*** 0.0120***
(0.00299) (0.00289) (0.00289)

Aged 26-39 (in %) 0.0264*** 0.0267***
(0.00434) (0.00438)

Aged 40-64 (in %) -0.00691* -0.00764*
(0.00398) (0.00406)

Older than 64 (in %) -0.0134*** -0.0147***
(0.00330) (0.00329)

Apprenticeship (in %) -0.000619
(0.00225)

A-levels (in %) -0.00814***
(0.00226)

Higher Edu (in %) 0.0123***
(0.00322)

Constant -10.04*** -10.05*** -5.840*** -5.420*** -6.453*** -7.033*** -5.982***
(0.457) (0.484) (0.817) (0.916) (1.058) (0.959) (1.094)

Observations 4,566 4,566 4,566 4,566 4,480 4,480 4,475
Adjusted R-squared 0.337 0.337 0.347 0.347 0.354 0.385 0.391

1Robust standard errors in parentheses. * p<0.1, ** p<0.05, *** p<0.01. In the pooled cross-section we use time-, district- and urbanisation-ixed efects (the
latter according to Statistik Austria). Results of the ixed efects are not shown. A-level comprises BMS, AHS and BHS. Higher Edu contains Kollege, Hochschule
and Uni/Fachhochschule. People between 17-25 (in %) and people with compulsory or less education (in %) represent basegroup. RD, relative deprivation; HH,
household; Avg, average.



highly skilled individuals appear not to react to changes in RD. Due to better earning oppor-
tunities, highly educated individuals tend to exhibit a lower level of relative deprivation, which
might result in RD being an irrelevant determinant of emigration. In addition, highly educated
individuals are more likely to substitute their reference groups faster than others (Czaika and
de Haas, 2012). Although the movements just occur in the next period, such individuals might
already compare with a reference group in another municipality.

Instead of using education groups as a proxy for income, the dataset allows us to directly
assess the impact of RD on emigration across income groups. This extension is of particular
importance, as it can support the presumption that individuals that do migrate are indeed those
who face the highest levels of RD. Figure 3b shows this efect for ive income quintiles. We ind
these to be similar to the results for education groups and generally conclude that individuals with
lower income react more sensitive to changes in income inequality than individuals with higher
income. An exception are individuals located in the second quintile of the income distribution,
which is the part of the distribution with the lowest overall emigration rates. Explanations for
this inding are not unambigiuous, but might indicate that these below average income groups
feature a higher local connectivity. Moreover, RD does not seem to be a push factor for the
highest income groups, similar to the highly educated. This result is line with our hypotheses,
since RD as a measure concentrates on the respective right-side of the income distribution. Only
few individuals have a higher income than those in the top quintile, and for that reason, RD for
this group is comparably low.

Analysing age cohorts in Figure 3a, we discover a strong and positive impact of RD on the
emigration rates of individuals aged 26 up to 64. Unsurprisingly, individuals in the age of the
retirement depict a reversed impact. Typical explanations for this reversed relationship might
be that retirees receive and will receive only a constant income stream in the future (assuming
that they only receive pensions). Therefore, their reference group may difer from the working
population resulting in less social status comparisons. Our results shed light on the heterogeneous
impact of income inequality (Figures 3b and 3c) across social groups within municipalities. In
general, lower educated and lower income individuals are more sensible to relative deprivation
compared to highly educated, rich individuals. Furthermore, individuals in the working age
seem to be more sensitive to distributional changes. In contrast, old-age individuals appear to
appreciate or at least tolerate high levels of relative deprivation.

5.1 Further Robustness Checks

In order to verify the robustness of the results presented above, we conduct additional robustness
checks. First, we rerun all regressions by using the mean values for all variables. To mitigate
the potential impact of outliers, we calculate mean values over 2011 and 2012 to smooth values.
By applying mean values in our regression models, we obtain coinciding results. The relative
deprivation measure is consistent with the results above.

Since we use small-scale regional data, it is likely that there exist interdependencies between
diferent municipalities (see for instance Congdon (2010) for spatial dependency in analysing
migration lows). Smith, Raymer, and Giulietti (2010) point to spatial patterns of internal
migration in England. Therefore, we shall incorporate a spatial dimension in our regression
framework. The detection of spatial dependency and the choice of the appropriate spatial econo-
metric model depends substantially on the deinition of the so-called spatial weight (W ) matrix.
Due to this fact, we generate two diferent spatial weight matrices, based on distance and on the
k-nearest neighbours, respectively. We calculate Moran’s I to test for spatial dependency in our
model. The test statistics indicate that spatial autocorrelation persists. Further test statistics
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Table 3: Spatial regression models, means 2011-20121

Dependent variable: emigration rate, in % (log)
Model: Spatial error model Spatial autoregressive model
W-matrix: Distance-based (40km) KNN4

Avg RD (log) 1.244*** 1.145***
(0.131) (0.121)

Median income (log) -0.283*** -0.391***
(0.101) (0.098)

Total pop. in 1000 (log) -0.110*** -0.099***
(0.007) (0.007)

Number of children -1.397*** -1.416***
(0.123) (0.115)

Number of HH-members -0.129** -0.041
(0.056) (0.051)

Poverty rate 0.002 -0.004
(0.004) (0.004)

Unemployment rate 0.014*** 0.005**
(0.003) (0.002)

Aged 26-39 (in %) 0.022*** 0.024***
(0.004) (0.004)

Aged 40-64 (in %) -0.015*** -0.008**
(0.004) (0.003)

Older than 64 (in %) -0.023*** -0.014***
(0.003) (0.003)

Apprenticeship (in %) 0.0003 0.003**
(0.002) (0.002)

A-level (in %) -0.010*** -0.013***
(0.002) (0.002)

Higher edu (in %) 0.015*** 0.016***
(0.003) (0.003)

Constant -4.926*** -3.892***
(0.987) (0.859)

λ 0.867*** -
(0.038) (-)

ρ - 0.291***
(-) (0.022)

Observations 2,303 2,303
AIC 34.104 61.465

1Regressions based on average values. Estimates generated by a Maximum Likelihood Estimation. * p<0.1, **
p<0.05, *** p<0.01. A-level comprises BMS, AHS and BHS. Postsecondary/tertiary contains Kollege, Hochschule
and Uni/Fachhochschule. People between 17-25 (in %) and people with compulsory or less education (in %) represent
basegroup. RD, relative deprivation; HH, household; Avg, average.

15



−1

0

1

26−39 Years 40−64 Years Over 64 Years

E
s
ti
m

a
te

(a) RD by Age Cohort

−0.5

0.0

0.5

1.0

1.5

1. Quintile 2. Quintile 3. Quintile 4. Quintile 5. Quintile

E
s
ti
m

a
te

(b) RD by Income Quintile

−1

0

1

A−Level Apprenticeship Compulsory Higher Edu

E
s
ti
m

a
te

(c) RD by Education Group

Figure 3: Impact of RD on emigration rates for diferent social groups. Bars indicate estimated
coeicients, black whiskers mark the 95% conidence interval

16



Table 4: Pooled cross-sectional regression model with interaction, 2011-20121

Dependent variable: emigration rate, in % (log)
(1) (2) (3) (4) (5) (6) (7)

Avg RD (log) 1.261*** 1.220*** 1.083*** 1.165*** 1.192*** 1.235*** 1.191***
(0.0541) (0.124) (0.111) (0.133) (0.138) (0.122) (0.154)

Median Income (log) 0.0431 -0.212 -0.312* -0.265 -0.272* -0.269*
(0.121) (0.131) (0.161) (0.177) (0.142) (0.141)

Total Pop. in 1000 (log) -1.921*** -1.959*** -1.948*** -1.966*** -1.585*** -1.773*** -1.257***
(0.359) (0.371) (0.370) (0.368) (0.387) (0.374) (0.386)

Total Pop. × Avg RD (log) 0.216*** 0.220*** 0.219*** 0.221*** 0.176*** 0.198*** 0.135***
(0.0427) (0.0442) (0.0441) (0.0438) (0.0460) (0.0445) (0.0460)

Number of Children -0.173 -0.181* -0.153 -1.228*** -1.257***
(0.108) (0.109) (0.110) (0.153) (0.152)

Number of HH-members -0.298*** -0.300*** -0.257*** -0.117** -0.110*
(0.0524) (0.0525) (0.0595) (0.0581) (0.0588)

Poverty Rate -0.00669 -0.00368 0.000492 -7.42e-05
(0.00445) (0.00466) (0.00428) (0.00426)

Unemployment Rate 0.0110*** 0.0106*** 0.0113***
(0.00300) (0.00290) (0.00291)

Aged 26-39 (in %) 0.0262*** 0.0266***
(0.00432) (0.00437)

Aged 40-64 (in %) -0.00632 -0.00700*
(0.00400) (0.00408)

Over 64 (in %) -0.0142*** -0.0150***
(0.00329) (0.00329)

Apprenticeship (in %) -0.000443
(0.00224)

A-levels (in %) -0.00767***
(0.00226)

Higher Edu (in %) 0.00986***
(0.00335)

Constant -10.01*** -10.05*** -5.859*** -5.405*** -6.283*** -6.785*** -6.207***
(0.454) (0.481) (0.820) (0.920) (1.064) (0.966) (1.096)

Observations 4,566 4,566 4,566 4,566 4,480 4,480 4,475
Adjusted R-squared 0.341 0.341 0.351 0.352 0.356 0.388 0.393

1Robust standard errors in parentheses. * p<0.1, ** p<0.05, *** p<0.01. In the pooled cross-section we use time-, district- and urbanisation-ixed efects (the latter
according to Statistik Austria). A-level comprises BMS, AHS and BHS. Postsecondary/tertiary contains Kollege, Hochschule and Uni/Fachhochschule. People between
17-25 (in %) and people with compulsory or less education (in %) represent basegroup. RD, relative deprivation; HH, household; Avg, average.



suggest the choice of a spatial error model (by using the distance-based matrix) and a spatial lag
model (by using the k-nearest neighbour matrix). Table 3 shows the results of the base model
(see Table 2) by considering all explanatory variables and using mean values. The results of both
spatial regressions are consistent with our main indings above. Another choice for the bounds
in the spatial weight matrices (40 kilometres and 4 direct neighbours, respectively) changes the
results only marginally. The main indings remain robust.

6 Conclusion

As been put forward by the literature on the New Economics of Labour Migration, relative de-
privation plays an important role in shaping the migration behaviour of individuals. On top
the aspiration to improve the absolute income, also changing the income relative to a reference
group can constitute a motive for migration—among other important political, social or envi-
ronmental factors. As empirical evidence for this relationship is scarce, we use unique data to
assess empirically the link between relative deprivation and migration. Relying on register-based
individual level data on income, socio-economic characteristics and the municipality of residence
of the Austrian population we construct a two-period panel data set at the level of municipali-
ties, that contains information on emigration rates of municipalities, alongside mean and median
income, income dispersion and a series of socio-economic characteristics. Controlling for district
ixed efects, and a set of covariates, we ind that increases in relative deprivation in munici-
palities lead to higher emigration rates. Allowing further for heterogeneous efects of relative
deprivation on migration of individuals belonging to diferent subgroups of the population, we
ind additional evidence for a response of individuals’ migration behaviour to changes in the
dispersion of incomes. Emigration rates of individuals belonging to lower income quintiles react
stronger to distributional changes, whereas emigration rates of individuals in the top income
quintile do not appear to respond to a variation in income inequality. A similar pattern is
found for education-speciic emigration rates. Low and medium skilled individuals increase their
propensity to migrate if income inequality increases, whereas emigration rates of high skilled
individuals do not seem to change as a response to distributional changes. We further ind that
the relationship between income inequality and emigration holds for individuals of the working
age, whereas older individuals do not tend to migrate more if income inequality increases.

Apart from contributing to our understanding of the migration behaviour of individuals, this
piece of research speciically wants to contribute to the discussion of the implications of inequality.
Migration decisions appear to depend, among a series of other factors, also on distributional
changes, and widening income distributions could cause not only higher emigration rates, but
also a change of the socio-economic proiles of emigrants. This is thus also a crucial factor in
constructing policies that target social inequality: the individual’s sensitivity to local inequality
needs to be considered when topics, such as inclusive growth, are addressed. In this regard,
unequal gains from economic prosperity can extend impacts, e.g. on regional development, rural
depopulation and manifest spatial segregation. Since low income groups do not only experience
the vast amount of relative deprivation but have also been faced with sub-par income growth
rates in the recent decade (Piketty and Saez, 2006), economically disadvantaged groups do not
only fall behind the Joneses, but may increasingly break local, social ties as a response to these
phenomena.
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Appendix A: Relationships between main variables
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Figure 4: Emigration rate and median of equivalised household income, means 2011-2012, Wage
and income tax data
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Figure 5: Median of equivalised household income and relative deprivation, means 2011-2012,
Wage and income tax data
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Appendix B: Regression by using emigration rates of sub-

groups

Table 5: Pooled cross-sectional regression model by emigration rates of income, 2011-20121

Dependent variable: emigration rate by income quintiles, in % (log)
Q1 Q2 Q3 Q4 Q5

Avg RD (log) 1.163*** 0.199 0.529*** 0.435** 0.269
(0.257) (0.228) (0.185) (0.181) (0.170)

Median Income (log) -0.635*** 0.406** -0.0773 -0.225 -0.281**
(0.188) (0.176) (0.150) (0.143) (0.133)

Total Pop. in 1000 (log) -0.367*** -0.325*** -0.325*** -0.321*** -0.312***
(0.0169) (0.0139) (0.0123) (0.0117) (0.0117)

Number of Children -2.716*** -0.747*** -0.530*** -0.601*** -0.682***
(0.281) (0.237) (0.203) (0.201) (0.203)

Number of HH-members 0.274** -0.159* -0.106 -0.294*** -0.382***
(0.126) (0.0944) (0.0758) (0.0750) (0.0757)

Poverty Rate 0.0410*** -0.00527 -0.00139 -0.00473 -0.00166
(0.00832) (0.00685) (0.00592) (0.00550) (0.00525)

Unemployment Rate 0.0329*** 0.0165*** 0.0116*** 0.0134*** 0.00988**
(0.00588) (0.00511) (0.00397) (0.00405) (0.00386)

Aged between 26-39 (in %) 0.0331*** 0.0304*** 0.0152** 0.00306 0.00575
(0.00916) (0.00728) (0.00626) (0.00596) (0.00586)

Aged between 40-64 (in %) -0.0311*** 0.00126 -0.00972* -0.0169*** -0.0180***
(0.00772) (0.00649) (0.00519) (0.00524) (0.00505)

Older than 64 (in %) -0.0221*** 0.00454 -0.00565 -0.0203*** -0.0174***
(0.00645) (0.00556) (0.00460) (0.00438) (0.00415)

Apprenticeship (in %) -0.00971** -0.0128*** -0.00279 -0.0123*** -0.00603*
(0.00451) (0.00380) (0.00324) (0.00328) (0.00312)

A-level (in %) -0.0239*** -0.00893** -0.00489 -0.00595* -0.0103***
(0.00446) (0.00396) (0.00319) (0.00313) (0.00293)

Higher Edu (in %) 0.0148** 0.00696 0.0128*** 0.00553 0.0108**
(0.00647) (0.00544) (0.00481) (0.00450) (0.00453)

Constant -3.454 -5.360*** -3.439** 0.466 2.331*
(2.145) (1.752) (1.458) (1.417) (1.373)

Observations 2,450 2,262 2,749 2,809 3,132
Adjusted R-squared 0.436 0.370 0.372 0.360 0.323

1Robust standard errors in parentheses. * p<0.1, ** p<0.05, *** p<0.01. Time-, district- and urbanisation-ixed
efects included. A-level comprises BMS, AHS and BHS. Postsecondary/tertiary contains Kollege, Hochschule
and Uni/Fachhochschule. People between 17-25 (in %) and people with compulsory or less education (in %)
represent basegroup. RD, relative deprivation; HH, household; Avg, average. All explanatory variables refer to
total municipalities.
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Table 6: Pooled cross-sectional regression model by emigration rates of education, 2011-20121

Dependent variable: emigration rate by education groups, in % (log)
Group 1 Group 2 Group 3 Group 4

Avg RD (log) 0.960*** 1.177*** 0.785*** -0.170
(0.222) (0.186) (0.191) (0.243)

Median Income (log) -0.314* -0.203 -0.309* -0.505***
(0.181) (0.166) (0.163) (0.162)

Total Pop. in 1000 (log) -0.369*** -0.251*** -0.249*** -0.311***
(0.0132) (0.0102) (0.0117) (0.0179)

Number of Children -0.658*** -1.271*** -1.148*** -1.871***
(0.232) (0.183) (0.197) (0.315)

Number of HH-members -0.342*** -0.0397 -0.108 -0.127
(0.0920) (0.0675) (0.0752) (0.119)

Poverty Rate 0.0146** -0.00235 0.00751 0.00842
(0.00642) (0.00523) (0.00566) (0.00799)

Unemployment Rate 0.0313*** 0.0187*** 0.0121*** -0.00128
(0.00433) (0.00337) (0.00402) (0.00626)

Aged between 26-39 (in %) 0.0125* 0.0252*** 0.0212*** 0.0293***
(0.00687) (0.00523) (0.00586) (0.00926)

Aged between 40-64 (in %) -0.0128** -0.0144*** -0.0129** -0.0118
(0.00613) (0.00473) (0.00523) (0.00786)

Older than 64 (in %) -0.0137*** -0.0185*** -0.0177*** -0.00134
(0.00494) (0.00399) (0.00431) (0.00663)

Apprenticeship (in %) -0.0224*** 0.00975*** -0.00522* -0.00645
(0.00332) (0.00277) (0.00316) (0.00511)

A-level (in %) -0.0313*** -0.0122*** 0.0113*** -0.00582
(0.00343) (0.00275) (0.00296) (0.00464)

Higher Edu (in %) -0.0211*** -0.000195 0.0125*** 0.0682***
(0.00521) (0.00413) (0.00439) (0.00665)

Constant -2.753* -7.281*** -3.526** 5.777***
(1.632) (1.278) (1.403) (2.048)

Observations 3,013 3,706 3,272 1,767
Adjusted R-squared 0.406 0.359 0.372 0.596

1Robust standard errors in parentheses. * p<0.1, ** p<0.05, *** p<0.01. Time-, district- and urbanisation-ixed
efects included. A-level comprises BMS, AHS and BHS. Postsecondary/tertiary contains Kollege, Hochschule
and Uni/Fachhochschule. People between 17-25 (in %) and people with compulsory or less education (in %)
represent basegroup. RD, relative deprivation; HH, household; Avg, average. All explanatory variables re-
fer to total municipalities. Group 1: people with compulsory or less education, Group 2: people in appren-
ticeship, Group 3: people with A-level (BMS/AHS/BHS), Group 4: people with postsecondary/tertiary (Kol-
lege/Hochschule/Uni/Fachhochschule).
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Table 7: Pooled cross-sectional regression model by emigration rates of age, 2011-20121

Dependent variable: emigration rate by age cohorts, in % (log)
Age 26-39 Age 40-64 Age over 64

Avg RD (log) 1.087*** 1.191*** -0.609**
(0.177) (0.184) (0.275)

Median Income (log) -0.180 -0.192 -0.430**
(0.162) (0.147) (0.215)

Total Pop. in 1000 (log) -0.152*** -0.262*** -0.586***
(0.00915) (0.0113) (0.0205)

Number of Children -1.620*** -0.724*** -0.275
(0.168) (0.186) (0.306)

Number of HH-members 0.0755 -0.184** -0.343***
(0.0663) (0.0772) (0.116)

Poverty Rate 0.000655 0.00673 0.00931
(0.00476) (0.00555) (0.00852)

Unemployment Rate 0.0146*** 0.0272*** 0.0126*
(0.00327) (0.00360) (0.00671)

Aged between 26-39 (in %) 0.0372*** 0.00339 0.00854
(0.00478) (0.00603) (0.00978)

Aged between 40-64 (in %) -0.0287*** -0.00106 0.0103
(0.00439) (0.00529) (0.00960)

Older than 64 (in %) -0.0232*** -0.0196*** 0.0265***
(0.00362) (0.00437) (0.00781)

Apprenticeship (in %) 0.000554 -0.00720** 0.00923*
(0.00259) (0.00303) (0.00501)

A-level (in %) -0.0116*** -0.00947*** -0.00155
(0.00253) (0.00299) (0.00490)

Higher edu (in %) 0.0161*** 0.00762* 0.0324***
(0.00372) (0.00435) (0.00694)

Constant -5.945*** -7.333*** 6.953***
(1.253) (1.397) (2.226)

Observations 4,178 3,443 1,468
Adjusted R-squared 0.372 0.359 0.669

1Robust standard errors in parentheses. * p<0.1, ** p<0.05, *** p<0.01. Time-, district- and urbanisation-ixed
efects included. A-level comprises BMS, AHS and BHS. Postsecondary/tertiary contains Kollege, Hochschule
and Uni/Fachhochschule. People between 17-25 (in %) and people with compulsory or less education (in %)
represent basegroup. RD, relative deprivation; HH, household; Avg, average. All explanatory variables refer to
total municipalities.
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