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Explaining spatial patterns of foreign employment in Germany

Robert Lehmann?

ABSTRACT

and Wolfgang Nagl®

This paper investigates the main determinants of the representation of foreign employees across German regions. Since
migration determinants are not necessarily the same for workers of different nationalities, spatial patterns are explained
not only for total foreign employment but also for the 35 most important migration countries to Germany. Based on a
total census for all 402 German districts, the paper starts by showing the spatial distributions of workers with different
nationalities and explains the emerging patterns by spatial error models. Although large heterogeneity in determinants
across nationalities are found, similarities between country groups prevail. Economic conditions matter for most
nationalities, whereas the importance of amenities and openness differ.
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INTRODUCTION

About 3 million foreign employees work in Germany, but
these workers are not uniformly distributed across German
regions. Economically weak and rural regions attract far
fewer foreign workers than do prosperous metropolitan
areas. Moreover, workers of a certain nationality tend to
settle in the same region. This paper investigates the
reasons behind these patterns seeing that little is known
about the determinants of foreign workers’ choice of a cer-
tain place of work at the regional level. There are certainly
more characteristics involved in these decisions than econ-
omic conditions. Such characteristics might include proxi-
mity to the home country, functioning networks, cultural
aspects or certain amenities.

This paper studies the determinants of foreign employ-
ees for German districts. We provide analyses for workers
from each of the EU-28 countries separately as well as
from Bosnia-Herzegovina, Norway, Russia, Switzerland,
Turkey, Ukraine and the United States. We take a closer
look at the influence of a rich set of possible determinants
that have been found relevant in the literature.

The literature on determinants of migration is substan-
tial. Labour market conditions (Buch, Hamann, Niebuhr,
& Rossen, 2014; Scott, 2010) and amenities (Chen &

Rosenthal, 2008; Partridge, 2010; Rodriguez-Pose & Ket-
terer, 2012) are often mentioned as the most important
driving forces of migration. A low unemployment rate
attract workers, as does a low crime rate, good medical
care and rich cultural offerings.

Cultural and ethnic factors have become an increasingly
focus of academics. Ethnic diversity may indicate tolerance
(Florida, 2002), but it also leads to more differentiated pre-
ferences in the provision of public goods (Alesina & La
Ferrara, 2005). A cultural environment similar to the
home country also fosters migration. Geis, Ubelmesser,
and Werding (2011) show a positive effect of cultural clo-
seness on the migration decision, whereas Wang, De Gratft,
and Nijkamp (2016) point out that a region’s cultural diver-
sity can increase its attractiveness for migrants. Isphording
and Otten (2014) especially stress the positive effect of lin-
guistic closeness.

Networks also have a strong positive effect on migration
decisions (Ruyssen, Everaert, & Rayp, 2014). However,
Pedersen, Pytlikova, and Smith (2008) point out that the
strength of the network effect can vary between different
nationalities and types of welfare states. Climatic factors
also play a role in migration decisions; the recent study
by Beine and Parsons (2015) shows that long-run climatic
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factors have an indirect effect on migration through the
wage channel.

Besides the already mentioned determinants, previous
studies also focused on the role of geographical distance.
This focus is motivated by the idea of modelling immigra-
tion via a gravity model (Lewer & Van den Berg, 2008)
that assumes distance to be one of the main migration
costs (Clark, Hatton, & Williamson, 2007; Mayda,
2010). Throughout the literature there is broad evidence
for the importance of distance in explaining migration
(Arntz, 2010; Bessey, 2012; Clark et al.,, 2007; Etzo,
2011; Mayda, 2010). Although long-distance interregional
migration is mainly driven by economic factors and short-
term interregional migration is mainly driven by amenities,
distance seems to be relevant in both cases (Biagi, Faggian,
& McCann, 2011; Niedomysl, 2011).

As we are interested in the ‘big picture’ and therefore in
all aspects of migration determinants, we complement the
literature by studying labour market and economic con-
ditions, amenities, aspects of openness, and distance as
pull factors for labour migration at the regional level in
Germany. To our knowledge, spatial distribution within
the host country of foreign workers of different national-
ities has not been studied in much detail. We begin our
investigation with descriptive evidence for the spatial distri-
bution in Germany of foreign workers from 35 countries.
To capture over- and under-representation of foreign
employment at the district level, we calculate represen-
tation quotients using a total census from the German Fed-
eral Employment Agency. A rich set of migration
determinants for the German districts is then employed
to explain the different representation patterns that emerge
for different nationalities.

We find that the determinants of migration vary in
importance between workers from different home
countries. Regional economic conditions seem to be the
most important determinants for workers from the EU-
15 (excluding Germany). Amenities are, on the opposite,
most important for workers from countries that joined
the European Union in 2004 or later. Also variables for
regional openness are predominant determinants. Distance
is found to be an important factor as well, especially for
workers from countries geographically adjacent or geo-
graphically close to Germany.

The paper is organized as follows. The next section
shows spatial patterns of workers with different national-
ities. The third section sets out the empirical strategy and
describes the data. The fourth section presents the results.
The final section concludes.

SPATIAL DISTRIBUTIONS OF FOREIGN
EMPLOYMENT

The literature contains well-grounded insights into the
migration interdependence between countries and the
determinants of emerging migration patterns. However,
these insights do not indicate much about the distribution
of foreign workers within the host country. In this section
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we take a closer look at the distribution of workers from a
particular country across German regions.

A distribution is characterized either by the absolute
number of values or in terms of relative frequencies.
We use the fraction of relative frequencies to show the
representation of foreign workers in relation to total
employment at the regional level. To measure this rep-
resentation of workers with nationality j for the German
district 7 at time #, we use the following representation
quotient RQyj:

Foreign worker quotient (FWQ;;;)

RQye = Employment quotient (EMPQ;,)’
with
FWQ, = Workers wi‘.ch natif)nali.ty 7 1n district 7 at £ ’
All workers with nationality  in Germany at #
and

Employees in district 7 at #

EMPQ;, = .
Qi All employees in Germany at #

The first component of the RQj; is the foreign worker

quotient (FWQ;;), which shows the distribution of

employees with nationality j within Germany. It holds:

ZFWQiﬂ =1.

However, simply using these shares would not correctly
indicate the size of the regional entity or its correspond-
ing labour market. We therefore divide the FIWQ by our
second component: the employment quotient (EMPQ;).
Note that the EMPQ;, is invariant to the nationality;
instead, it reveals the distribution of employed persons
across German regions. It also holds:

> EMPQ; =1.

The RQy;, is basically the share of foreign employees in
a specific district weighted by the relative size of the local
labour market. As we apply district-constant weights,
RQ;; is a comparable measure across nationalities. It is
defined between zero and infinity, with zero meaning
that nobody with nationality 7 works in that district. An
RQ;; =1 indicates that the distribution of workers
matches their total German representation. Consequently,
an RQj; > 1 indicates over-representation and an
RQ;; <1 under-representation compared with the Ger-
man average.

To calculate the representation quotients, we rely on a
total census of employees subject to social security insur-
ance (German Federal Employment Agency, 2013; see
also the supplemental data online). The reported district
is the workplace of the employee. Thus, we know the
total number of employees with nationality ;j as well as
the total number of all employees for each district i in
Germany. We use annual data from 2004 to 2012 that
are reported at the cut-off date of 31 December. The
cross-section dimension includes all 402 German districts
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and district-free cities as of 2016. We can rely on data for
35 nationalities that comprise all nine direct neighbours of
Germany, as well as the complete European Union and
other important immigration countries such as Belarus,
Russia, Turkey and Ukraine. Norway and the United
States complete the picture. In 2012, these 35 national-
ities represented about 81% of all foreign employees in
Germany.

The simplest way of detecting regional patterns is to
draw maps; the results can be seen in Figures 1-4 (for
further descriptives, see the supplemental data online).
Figure 1 presents the representation quotients in 2012 for

Belgium

the countries neighbouring Germany. Figures 2 and 3
show the same for the European Union member states.
Figure 4 contains the remaining countries and total foreign
employment. To achieve comparability, we use the same six
RQ categories in each figure, running from RQ = 0.0 to
>2.0 in 0.5 steps. The colour coding runs from white (no
foreign worker) to dark grey (high over-representation).
Figure 1 reveals interesting patterns for Germany’s
neighbours. First, several hotspots such as Frankfurt am
Main and Munich are preferred by workers from abroad.
A high wage level and a broad range of amenities could
be two of several reasons for their attractiveness. Second,

Czech Republic

Figure 1. Representation of workers from German neighbouring countries.

REGIONAL STUDIES
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Bulgaria

Figure 2. Representation of workers from European countries |.

with the exception of Poland and the Czech Republic, a
clear east—west gap in the representation quotients exists.
Not many employees from Germany’s western or southern
neighbour countries work in eastern Germany. An excep-
tion is Berlin, which is perceived as very attractive by people
from around the world. The third and most interesting pat-
tern is the close location to the neighbouring country’s bor-
der. This pattern holds for all neighbours with one
exception: Poland. Whereas workers from the other eight
neighbours cluster in rather small areas close to their
home country border, Polish employees are over-

REGIONAL STUDIES

Croatia

represented in western Germany, which can be attributed
to historical circumstances on which we elaborate more in
the results section. Figure 1, however, leads us to hypoth-
esize that, next to important economic, social or cultural
factors, distance from the home country might be a key fac-
tor in the location decisions of workers from Germany’s
neighbouring countries.

For the remaining countries, the patterns are not clear-
cut. Next to obvious country peculiarities, we also find
remarkable  similarities between  non-neighbouring
countries. Like their peers from neighbouring countries,
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Latvia

Lithuania

Malta

Figure 3. Representation of workers from European countries II.

workers from non-neighbouring countries also appear to
prefer the large German cities as destination. Besides the
already mentioned high wage level and amenities, the
attractiveness of workers from non-neighbouring countries
might also be because European institutions are located in
large German cities (e.g., the European Central Bank
(ECB) in Frankfurt am Main or the European Patent
Office (EPO) in Munich).

In order to systematize the visual evidence for the non-
neighbours, we base our description on the countries’ geo-
graphical position of the non-neighbours. Workers from

=00
<08
<10
<15
<20
>20

countries located to the north of Germany (Finland,
Norway, Sweden and the UK, but no¢ Ireland as shown in
Figure 2) are over-represented in large cities such as
Hamburg, Berlin or Munich. Figures 2—4 also reveal that
these workers appear to prefer the northern part of
Germany. This finding could either be due to
regional determinants or related to proximity to their
home countries.

A very distinct pattern emerges for the non-neighbour-
ing countries located to the south-west of Germany — Por-
tugal and Spain. There seems to be an imaginary inner

REGIONAL STUDIES
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Belarus

Bosnia-Herzegovina

=00
<08
<10
<15
<20
>20

=00
<08
<10
<15
<20
=20

Figure 4. Representation of workers from further countries and total foreign employment.

German border for Spanish and Portuguese workers which
they do not cross. These workers are mostly over-rep-
resented in districts of four western German federal states:
Baden-Wirttemberg, Hesse, North Rhine-Westphalia
and Rhineland-Palatinate. This finding can partly be
related to historical circumstances, on which we elaborate
more in the results section.

Historical reasons might also be one driver for the
emerging patterns of two large foreign communities in
Germany: workers from Italy in the south and Turkey
in the south-east. Both nationalities are over-represented

REGIONAL STUDIES

in the two southern German federal states Baden-Wiirt-
temberg and the Free State of Bavaria and in the south-
western state Rhineland-Palatinate. As for workers from
Turkey, Greek employees are also over-represented in the
south-western part of Germany.

The next group comprises countries from Central and
Eastern Europe. Remarkable similarities can be found for
workers from Bosnia-Herzegovina, Bulgaria, Croatia,
Hungary, Romania, Slovakia and Slovenia, all over-rep-
resented in southern Germany. In addition to economic
reasons and various amenities, we expect that distance
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may matter for workers from these countries. Former
Soviet Union countries located to the east of Germany
(Belarus, Estonia, Latvia, Lithuania and Ukraine) do not
exhibit a common pattern.

Workers from the United States are over-represented in
the southern and south-western parts of Germany, since
many US military bases are located in these areas. Although
US soldiers and military staff are not relevant for our calcu-
lation, their relatives may work in the areas close to the
bases. However, cities such as Frankfurt am Main and
Munich are also hotspots for US workers, and thus the
military base explanation falls short of completely explain-
ing the distribution of US workers. This may, again, be
attributed to the presence of European institutions.

In summary, the districts in the south or south-west of
Germany are magnets for foreign workers, whereas there is
clear under-representation in eastern German districts. In
the following, we provide an empirical assessment of
these patterns.

EMPIRICAL STRATEGY AND DATA

Empirical model

The maps revealed very different patterns among the
nationalities considered. The next step is to discover
which district- and nationality-specific factors correlate
with these patterns. To do so, we use RQj;; as the depen-
dent variable in our empirical approach. Since the represen-
tation quotients do not vary much over time within the
cross-section, we pooled the data in advance and employ
the following empirical model:

RQ,‘]' =+ /\WRQ,‘] + oX; + ,BZ,j + uy, 1)
with u; = pWuy; + &5

From this general representation, we can derive three poss-
ible empirical models: (i) the spatial lag model (SLM) with
p = 0; (ii) the spatial error model (SEM) with A = 0; and
(iii) the standard cross-sectional model (CSM) with p = 0
and A = 0.

W represents the spatial weighting matrix based on
inverse distances between the regional entities. The dis-
tances are calculated based on the longitude and latitude
of each district as documented in \/Vikipedia.1 All dis-
trict-specific characteristics that do not vary across nation-
alities are captured in the vector X;; nationality-specific
variables that also differ across districts are summarized
in Z;. The model- and nationality-specific constant is
denoted by ¢; and &; represents the idiosyncratic error
term.

The question arises which empirical model should be
fitted to the data. Therefore, we first conduct a formal
test on spatial dependence. There are several available
tests for spatial correlation (for details, see Anselin, 2001)
from which we chose Moran’s I as the common one. For
all RQs and variables described below, we find a persistent
pattern of spatial correlation. Thus, the ordinary least
squares (OLS) estimators for the standard CSM can be

biased (Eckey, Kosfeld, & Turck, 2007; Lerbs & Oberst,
2014).

Next, we have to decide whether to use the SLM or
SEM. This decision can easily be based on the mechanics
of the two models. The intuition of the SLM is straightfor-
ward: the representation quotient of district 7 is influenced
by the RQs of all the other districts (with higher or lower
intensity according to the attributed weights). Labour
movement from one to another district is one reason.
The SEM works differently than the SLM since it captures
the spatial dependence within the error term, whereas the
SLM only maps the cross-section dependence of the
dependent variable. Thus, we argue that the SEM is better
able to capture all general forms of spatial dependence.
Consider an economic shock that hits the neighbouring
district. This shock is then either transmitted directly (via
changes in the RQs) or indirectly (via changes in the cov-
ariates or even through unobservable factors). Thus, the
error term may capture all general spatial influences that
can bias the coefficient estimates. Therefore, we base our
empirical strategy on the SEM. The parameters are esti-
mated by maximum likelihood and we apply standard
errors robust to autocorrelation and heteroskedasticity.

Explanatory variables

Following the literature discussed above, we group the dis-
trict-specific variables in X; into three categories: (1) labour
market and economic conditions; (2) amenities; and (3)
openness. A fourth group, which we call (4) miscellaneous,
comprises the nationality-specific variables from Z;;. The
supplemental data online capture a summary of all vari-
ables, their description and source as well as descriptive
statistics.

Labour market and economic conditions are intuitive
determinants. For example, a district’s unemployment
rate is an indicator of how tight the regional labour market
is. We also add the median of monthly gross earnings to
approximate a district’s overall wage level, the sectoral
structure and the share of highly qualified employees as
proxy of the general education level of the district’s work-
force. Especially the district-specific economic structure
reveals several agglomerations with clusters in regional
economic activity.

The second category comprises local amenities given
that quality of life can be an important factor in location
decisions. We use standard measures of amenities from
the literature: accessibility of European metropolises, den-
sity of physicians, share of green area, average land price,
average flat size, crime rate and the number of overnight
stays as a measure of a district’s overall attractiveness.

The third category includes two variables measuring
openness: the ethnic diversity of a district and the total
share of foreigners. Ethnic diversity is calculated as an
inverse Herfindahl-Hirschman index (HHI) based on
the shares of 207 nationalities. The share of foreigners is
self-explanatory and captures local network effects to
some extent.

The last category subsumes two variables: the average
annual net change of foreign employment and geographical

REGIONAL STUDIES
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distance. Both variables vary by nationality and district. Net
changes in foreign employment capture the regional per-
sistence of the RQs over time, thus representing variation
that arises either from network effects or because of histori-
cal reasons. Including geographical distance is based on the
idea that people would rather work closer to their home
countries than far away. We additionally introduce a quad-
ratic term of distance to measure non-linearities.

In the end, we expect that the regional representation of
foreign workers correlates with the above-mentioned fac-
tors, which enables one to explain the observed patterns
in more detail. We also presume that the correlations
vary considerably by nationality.

EXPLAINING THE SPATIAL PATTERNS

Total foreign employment
To discover which determinants are responsible for spatial
patterns and to make the present study comparable with the
existing literature, we first present the estimation results for
the representation quotient of total foreign employment
(RQarr) in Table 1.% Thereafter, we estimate national-
ity-specific effects and discuss similarities and differences
across country groups. We start with a similar model as
used by Buch et al. (2014) in column (1).3 This allows one
to compare the empirical effects. Based on this model, we
subsequently add the regional economic structure (2),
European accessibility (3), ethnic diversity (4) and, in our
full model (5), the net change in total foreign
employment.4

The inclusion of variables that mirror the sectoral struc-
ture of each region in the first step might reveal foreign
workers’ preferred sectors. In the second step, we add
European accessibility to capture the importance of infra-
structural hotspots, airports and international hubs. In a
third step, ethnic diversity is included under the assump-
tion that workers prefer to locate in multicultural districts
that contain a substantial number of foreigners. To capture,
at least to some extent, regional networks and average
effects from persistent historical movements, we add the
net flow of total foreign employment in the fourth step.

In general, most amenities and determinants that
measure openness correlate with the representation of
total foreign employment. The explanatory power of our
models for the variation between districts is generally very
high (see the pseudo-R?). Starting with labour market and
economic conditions, we find the expected negative coeffi-
cient of the unemployment rate. The district-specific sec-
toral structure also seems to matter. Districts in which
total foreign employment is over-represented are character-
ized by a higher share in manufacturing as well as advanced
and basic services. For gross earnings we find a positive and
significant coefficient that vanishes after introducing the
regional economic structure. Thus, maybe the median of
overall gross earnings does not describe the spatial pattern,
but rather sector-specific wages that we cannot observe.

Local amenities are most important in attracting foreign
labour. Districts with a higher density of physicians and
larger green areas exhibit higher RQs. As a disamenity,

REGIONAL STUDIES

the crime rate shows the expected negative sign; thus,
regions with higher representation quotients are character-
ized by less crime. The land price has a positive effect,
which may reflect the higher perceived attractiveness of a
district. The variables European accessibility, physician
density and green area hint to the fact that the over-rep-
resentation of foreign employment is higher in rural than
urban areas. Rural regions are typically characterized by a
worse connection to railroads and airports, fewer sealed
areas and a worse provision of medical services.

Turning to gpenness, we find that districts with higher
RQs also have a higher share of foreigners, but are less eth-
nically diverse. The net change variable points to a high
persistence of RQs as this variable has no significant
impact. These findings let us suggest that the observed pat-
terns are more driven by historical reasons than by newly
arrived workers.

In summary, the present approach for total foreign
employment mirrors the results by Buch et al. (2014).
Thus, we can build on existing work to study similarities
and differences across nationalities.

Similarities and differences across nationalities
Focusing on total foreign employment may obscure nation-
ality-specific effects. In the following section we therefore
ask whether the main determinants for the local represen-
tation of foreign workers differ across various countries and
group of countries. For detailed estimation results, see the
supplemental data online. First, we summarize the general
findings. Second, we discuss the differences and similarities
between three groups of countries: (1) neighbouring versus
non-neighbouring countries; (2) old versus new member
states of the European Union; and (3) northern versus
southern Europe. After the presentation of these country
group differences, we finally enrich our explanations by
arguments obtained from historical circumstances. Each
country-specific estimation model contains the variables
from Z;: the net flow of nationality-specific foreign
employment, geographical distance by country and a corre-
sponding squared term. Geographical distance is a value
expressed in kilometres from the centre of each German
district to the centroid of the respective country.

In order to densify the information, we introduce the
spider charts in Figure 5, which contains the relative
importance of the different determinants for all countries
together (panel A) and the three groups of countries (panels
B-D). Relative importance is measured as the share of sig-
nificant country estimations either in the total number of
countries (35) or in each specific subgroup (neighbours:
nine, non-neighbours: 25, old members: 14, new members:
13, northern Europe: nine, southern Europe: eight). To
explain Figure 5, we use the share of advanced services as
an example. The relative importance is approximately
46% for all countries (panel A), which is the ratio of 16 sig-
nificant coefficients divided by the total number of 35
countries in the sample. Another example is the share of
foreigners for southern European countries. The impor-
tance of that determinant is approximately 88% for this
subgroup, which is the ratio of seven significant estimates
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Table 1. Estimation results — total foreign employment.

Variable (1) (2) 3) (4) (5)
Labour market and economic conditions
Unemployment rate —1.36*** —1.38*** -0.97** —0.94** -0.82*
(0.43) (0.43) (0.44) (0.44) (0.47)
Gross earnings 0.02*** 0.01 0.00 0.00 0.00
(0.01) (0.01) (0.01) (0.01) (0.01)
Share high-qualified employees 0.51 0.49 0.02 0.25 0.22
(0.46) (0.44) (0.43) (0.44) (0.44)
Share manufacturing - 0.74*** 0.43** 0.45%* 0.45**
(0.18) (0.19) (0.19) (0.19)
Share construction - -1.10* -0.52 -0.27 -0.33
(0.59) (0.63) (0.66) (0.65)
Share advanced services - 1.38%** 0.52* 0.52* 0.51*
(0.30) (0.30) (0.30) (0.30)
Share basic services - 0.80*** 0.69** 0.75%** 0.74%**
(0.29) (0.28) (0.28) (0.28)
Amenities
European accessibility - - —0.39%** —-0.40%** —-0.40%**
(0.06) (0.05) (0.05)
Physician density 0.04*** 0.04*** 0.02** 0.02** 0.02**
(0.01) (0.07) (0.01) (0.01) (0.01)
Green area 0.12 0.07 0.28*** 0.29%** 0.29%**
(0.09) (0.09) (0.08) (0.08) (0.08)
Land price 0.06** 0.03 0.05 0.06* 0.06*
(0.03) (0.03) (0.03) (0.04) (0.04)
Flat size -0.40 -0.89** -0.54 -0.43 -0.44
(0.33) (0.36) (0.43) (0.42) (0.42)
Crime rate -0.00*** —0.00*** —-0.00*** -0.00*** -0.00***
(0.00) (0.00) (0.00) (0.00) (0.00)
Overnight stays -0.10 0.03 0.32 0.37* 0.38*
(0.21) (0.20) (0.21) (0.21) (0.20)
Openness
Ethnic diversity - - - 0.47* 0.47*
(0.25) (0.25)
Share of foreigners 6.99%** 6.61%%* 8.07*** 7.49%** 7.46%%*
(0.87) (0.75) (0.66) (0.70) (0.72)
Miscellaneous
Net flow of workers - - - - 0.06
(0.12)
Observations 402 402 402 402 402
Pseudo-R? 0.61 0.59 0.90 0.90 0.89

Notes: The dependent variable is the representation quotient of total foreign employment (RQa.). All models include a constant. Each estimated coefficient
is multiplied by 100 in order to avoid numbers with too many digits. Standard errors shown in parentheses are robust to autocorrelation and heteroske-
dasticity.

xRk ok *Statistical significance at the 1%, 5% and 10% levels respectively.
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Figure 5. Relative importance of determinants by country groups.

for eight countries. In the same manner we calculate all
remaining ratios; for the exact numbers of Figure 5, see
the supplemental data online.

General findings for all countries

Despite the fact that a large variation in the importance of
determinants exists across nationalities, the results in panel
A of Figure 5 are clear-cut. The most important character-
istic is the nationality-specific net flow of foreign workers.
For 22 of 35 countries in the sample, the net change in
foreign employment matters significantly. The net change
is also a perfect example of effects that can be obscured by
investigating aggregates. That is, for total foreign employ-
ment in Table 1 we found no significant correlation at all,
which points to the fact that nationality-specific effects
cancel each other out. Immediately following in terms of
importance is the share of foreigners, European accessibil-
ity and the share of advanced services. Overall, it seems that
determinants measuring openness and amenities correlate
in more cases with the RQs compared with labour market
and economic conditions.

REGIONAL STUDIES

Another crucial determinant is distance to the specific
home country. The largest negative coefficients can be
found for Germany’s neighbours. The striking exception
is Poland: there is no significant effect of distance. This
result is because Poland has experienced large emigration
waves throughout its history (Warchol-Schlottmann,
2001). The first large wave took place in the 19th century
when Polish people, so called Rubr-Polen, mainly migrated
to the Ruhr area to obtain employment in mining or Ger-
man industry. A second large wave occurred in the 1970s
and was mainly comprised of Polish people with German
ancestors, the so called Aussiedler. These people were dis-
tributed between the federal states according to a distri-
bution scheme call Konigssteiner Schlissel (Dietz, 2011),
which is based on tax receipts (weight: 2/3) and population
(weight: 1/3) of a district. Another large wave took place in
the 1980s; this was mainly comprised of late repatriates or
political emigrants who had been involved in the strike
movement Solidarnosé. Nevertheless, we observe a small
band of over-representation of Polish workers in German
districts next to the Polish border. Possibly there is
some inherent distance effect, but the variation between
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the districts is not large enough to indicate a statistical
difference.

Distance also plays a major role in the distribution of
workers from non-neighbouring countries. For 19 of the
remaining 24 countries, distance has a significant influence
on nationality-specific RQs. We also find non-linearities in
the distance effect. Thus, after a certain distance is reached,
workers from that country become less represented. This
finding clearly underpins the visual evidence described in
the second section.

Neighbours versus non-neighbours

Figure 5, panel B, compares the determinants between
German neighbours and the remaining European non-
neighbours. The most important determinant for both
groups is the net flow of workers, which underpins the
role of network effects. Panel B also shows remarkable
differences. Whereas amenities correlate in more cases
with the representation of non-neighbouring countries,
local economic conditions describe the patterns of the Ger-
man neighbours. Especially the importance of the local
economic structure differs. Workers from neighbouring
countries are over-represented in districts characterized
by a higher share of qualified employees and a larger con-
struction sector. The districts with over-represented Euro-
pean non-neighbouring nationalities exhibit a higher share
of manufacturing and advanced services.

Old versus new EU member states

Compared with the neighbouring versus non-neighbour-
ing discussion, the differences between old and new mem-
ber EU states® are even more pronounced (Figure 5, panel
C). Economic conditions such as the median of gross earn-
ings, the share of highly qualified employees and the share
of advanced services are more important for the old mem-
ber states compared with the newly joined countries. On
the contrary, amenities characterize those German districts
that show a higher over-representation of foreign workers
from the new member states. However, the unemployment
rate as well as the shares of manufacturing and construction
seem to be important for the new member states. Also,
possible network effects are even more pronounced in the
case of the new member states, since the nationality-
specific net flow of foreign workers correlates with more
than three-quarters of the countries.

Northern versus southern Europe

Finally, we compare northern and southern European
states. The main motivation for this comparison are
the huge economic differences between these states.
Whereas northern Europe is characterized by rather
rich and economic prospering regions, the southern
part of Europe contends with structural problems such
as high unemployment rates or high debt levels. We
observe sharp differences in the importance of determi-
nants between northern and southern Europe (Figure
5, panel D). For the representation of northern European
nationalities, economic conditions such as gross earnings,
the share of highly qualified employees or the economic

structure are the important determinants used to describe
local patterns. Amenities such as European accessibility,
physician density and local crime rate are most important
to explain the regional representation of southern Euro-
pean nationalities in Germany. Also, the share of
foreigners is important, which hints at a large influence
of possible network effects, since especially southern
European countries are characterized by an intensive
migration history with Germany.

Historical influences

We have already mentioned the influence of possible net-
work effects to describe regional patterns. As the share of
foreigners and the net flow of foreign workers significantly
correlate with the regional representation of especially
southern European countries, we have to elaborate on the
migration waves to Germany after the Second World
War. Owing to the German Wirtschaftswunder in the
1950s and 1960s, Germany signed recruitment agreements
with several southern European countries (Italy in 1955,
Greece and Spain in 1960 and Portugal in 1964) in order
to legitimate free movement to Germany (Hohne, Linden,
Seils, & Wiebel, 2014; Honekopp, 1997; Seifert, 2012).
These workers, usually called Gastarbeiter, are located in
the Ruhr area as well as in the southern Germany. These
are also the regions for which we find persistent patterns
of foreign employment of those nationalities.” One of the
largest migration communities in Germany is the Turkish
one. Again, the regional patterns for Turkish workers can
also be described by historical circumstances. As for the
former countries, Germany signed a recruitment agreement
with Turkey in 1961, which also led to Turks settling as
Gastarbeiter in the Ruhr area and south-western Germany.

CONCLUSIONS

Most studies on the determinants of migration focus on the
country level. To date, not much is known about the
within-country spatial distribution of foreign employment.
This study takes a step toward addressing this gap in the
knowledge with three major results for the German case
that were derived by relying on a total census of
employment.

We first provide descriptive evidence about the spatial
distributions of foreign workers from 35 different national-
ities. This evidence suggests that there are both similarities
and differences in the migration determinants across
nationalities. What is common to all the considered
nationalities is a strong over-representation in metropolitan
agglomerations. Workers from countries geographically
close to Germany seem to prefer to work in proximity to
their home countries. The striking exception is Poland.
We suggest that strong network effects, because of a
large immigration wave of Polish people to Germany in
the 1970s, is the main driver for this pattern. Additionally,
several country-specific hotspots are identified that were
created in the past by means of recruitment agreements
between Germany and several countries in the 1950s and
1960s.

REGIONAL STUDIES
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In a second step, we investigate which local determi-
nants significantly correlate with the representation of
total foreign employment. We mirror the results of other
work and find that in addition to local amenities and the
economic structure of a region, ethnic diversity and the
share of foreigners are important. Thus, this study repli-
cates effects found in previous studies, thus providing a
firm foundation for the third contribution: the exploration
of variation in location determinants across nationalities.
Variables measuring openness and amenities correlate in
more cases with the nationality-specific representation
quotients than do local labour market and economic con-
ditions. However, we study different groups of countries
for which certain determinants are more important than
others. For the old EU member states, it is mainly labour
market and economic conditions that explain the location
patterns. A balanced mixture of labour market and econ-
omic conditions as well as some amenities and cultural fac-
tors are important for the location decisions of workers
from the new EU member states. Additionally, a remark-
able pronounced north/south pattern exists, with a higher
importance of economic conditions for nationalities from
the north and a relative higher importance of amenities
and network effects for southern European nationalities.
One explanation is the migration history of Germany
after the Second World War.

We believe that the results presented in this paper have
wide-ranging relevance that goes beyond a merely econ-
omic focus. For example, the results should be of interest
to firm owners since the findings will enable them to target
their recruitment efforts specifically toward those workers
who have the highest probability of moving to the firm’s
district. For politicians, the results carry implications for
economic prosperity and social policy. In light of a shrink-
ing and ageing population, rural regions might be especially
harmed by their paucity of foreign labour. We leave such
considerations and potential investigations to future
research and suggest that such work not focus exclusively
on economic questions, but take a more interdisciplinary
approach.
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NOTES

1. Geographical data were collected and provided by
Wikipedia: WikiProject Geographical coordinates. For
more details, see https://en.wikipedia.org/wiki/Wikipedia:
WikiProject_Geographical_coordinates/.

2. We also estimated the SLM and CSM. As spatial
dependence is present, the coefficient and standard error
estimates become more precise in the SEM and SLM
case. However, the bias is not large at all. A small bias
between the different specifications is also found by Berle-
mann and Jahn (2016).

3. We use almost the same set of explanatory variables as
do Buch et al. (2014), but their research question is quite
different from ours. Whereas we focus on stocks, they
describe the effects on net flows of migrants. Nevertheless,
we take their paper as an object of comparison since they
focus on German cities.

4. The model for total foreign employment does not
include any nationality-specific variable, such as distance.
Also, the net flow of total foreign employment is an aggre-
gate over all nationalities. In our nationality-specific esti-
mations, however, we use the net flow of the specific
nationality. Hence, the net flow varies by nationality.

5. The group of old member states comprises the EU-15
without Germany. The new member states are all countries
that joined the EU in 2004 or later.

6. The distinction between northern and
Europe is based on the United Nations definitions.

7. Population data by the German Federal Statistical
Office confirm these regional patterns.

southern
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