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We empirically analyze sub-national migration of graduates in Germany and its determinants. 
Based on a longitudinal, representative survey-based dataset of students who graduated in the 
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subsequent migration patterns. We find that, five years after graduation, about 60% of the 
graduates are employed in the university state either because they have stayed or returned. 
Whether or not graduates migrate largely depends on previous migration, job search 
characteristics and the states’ economic conditions. This results in an unbalanced migration of 
graduates between German states. From a public policy perspective, our analysis provides some 
rational for correction mechanisms. 
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1 Introduction

In Germany, tertiary education is mainly publicly financed. In 2010, overall expenditures
for German universities amounted to 32 bn Euro. A substantial proportion of the funds
(65.0%) is covered by the states (“Länder”) whereas the federal government bears 18.7%
of the costs and private contributions amount to 16.3% (Dohmen and Krempkow 2014).
As for the public financing part, higher education involves an implicit loan from the
government to the students, which they are supposed to repay after graduation. As
tertiary educated individuals earn, on average, comparatively high wages, they can also be
expected to pay high taxes (Gérard and Uebelmesser 2014). However, university graduates
are not only highly educated but also highly mobile (Faggian and McCann 2009, Venhorst
et al. 2011, Krabel and Flöther 2012). The public benefits may then not fully occur in the
state which has financed tertiary education. The aim of this paper is, first, to descriptively
analyze migration of graduates between German states and, second, to empirically study
possible determinants of these migration patterns in order to assess the consequences for
public policy.
For this, we combine two strands of literature. First, we consider the literature that deals
with the determinants of graduate migration. Focusing on the first job after graduation,
Krabel and Flöther (2012) use the German graduate survey KOAB. They find that about
61% of the graduates leave the university region for their first employment and 38% migrate
even to another state. According to their results, the decision to migrate is positively
determined by previous migration. When using personal networks for job search, however,
graduates are more likely to stay in the university region. Migration is also less likely to
occur with strong family ties and children. In an analysis of the federal state of Bavaria,
Falk and Kratz (2009) provide evidence that on average 75% of Bavarian graduates have
their first employment in Bavaria. This, however, differs strongly across fields of study.
Whereas only 10% of graduates in machine and electrical engineering leave Bavaria for
work reasons, this is true for more than one third of graduates in business administration.
Lenz et al. (2010) use survey data on graduates in Saxony and find that about 40% migrate
to another state after graduation for work reasons. A large share of this group, however,
had migrated to Saxony before in order to study there.
In addition, the medium- and long-term migration patterns for employment reasons have
received some attention in the literature. Making use of the annual household survey
of the German Socio-Economic Panel, Busch and Weigert (2010) use information about
individuals who graduated between 1984 and 2004. Slightly more than 70% of the graduates
in their sample stayed in the state where they finished studying. Applying a parametric
hazard model, Busch and Weigert (2010) show that partner, children and a degree from
a university of applied sciences (“Fachhochschule”) make it more likely to stay in the
university state. Marinelli (2013) analyzes migration of graduates in Italy within three
years after graduation. She distinguishes between three groups of graduates, stayers,
onward migrants and return migrants, and finds that onward migrants are more likely to
move to richer and more innovative regions compared to return migrants.
Second, there are close links to the literature that deals with the consequences of graduate
migration for the financing of higher education. Mobile graduates may benefit from tertiary
education funded by one state but may not pay for their education in terms of income
taxes after graduation if they move to another state or abroad (Krieger and Lange 2010).
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Migration of graduates may cause spillovers that give rise to underinvestment, i.e., states
have an incentive to provide a suboptimally low level of higher education (Justman and
Thisse 2000, Del Rey 2001).
This paper extends the literature on graduate migration in several ways: First, by using
data from a representative and longitudinal graduate survey in Germany which provides
information about the work history for the first five years after graduation, we can analyze
the sub-national migration patterns of graduates in Germany in more detail. The five year
observation period allows us to explicitly take into account that many graduates have more
than one job after graduation and that a non negligible share of them is highly mobile.
Second, given the interest in the consequences for public policy of possibly unbalanced
migration across states, a different complementary perspective is added to the previous
research. Knowledge about the determinants of graduate migration is crucial to policy
makers in order to develop strategies on how to keep or attract the highly skilled (Venhorst
et al. 2011) and to understand the potential need for policies that deal with the fiscal
consequences of high-skilled migration.
We show that many graduates are mobile job-wise and across states and that migration
flows are not balanced. Interesting patterns emerge with respect to onward and return
migration when controlling for previous migration, individual characteristics of graduates
and aspects related to their studies, the labour market and the states’ economic conditions.
Previous migration makes it more likely to observe out-migration, while the probability
of staying is higher for graduates with closer ties to that state. Additionally, graduate
migration strongly depends on the states’ economic conditions.
The remainder of the paper is structured as follows. In Section 2, we study job change
behavior and migration patterns. In Section 3, the possible determinants of graduate
migration are discussed. The empirical strategy and our results are given in Sections 4
and 5. Section 6 concludes.

2 Migration of graduates in Germany

2.1 The data

We use data collected by the DZHW (‘Deutsches Zentrum für Hochschul- und Wis-
senschaftsforschung’, Grotheer et al. 2012) on students who graduated from higher ed-
ucation institutions in Germany in the academic year 2004/05. The graduate survey is
representative and longitudinal consisting of two parts – one part in 2006 and one part at
the end of the year 2010. For the first part of the survey, about one year after graduation,
individuals are asked about their studies, their qualifications and competencies and about
their transition from university to the labor market. Additionally, the survey provides
information on socio-economic characteristics such as gender, age and marital status. Most
important for the analysis here, we observe whether graduates migrated across federal
states for studying or for job reasons. The focus of the second part of the survey five
years after graduation is on the employment history of the graduates, in particular, the
type, duration and sector of the occupation(s) as well as their location. From the latter
information, we can derive the graduates’ migration patterns. 6,495 graduates took part
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in both parts of the survey with 4,740 answering all our questions of interest.1

The graduate survey is well suited for our research purpose for several reasons. First,
it provides detailed information on the location of the graduates at different stages of
their life: when acquiring their university entrance certificate, when graduating, when
having their first employment after graduation, and for every further employment within
the first five years after graduation. Second, geographical information is available at
the state level. Even though in some other studies graduate migration is analyzed at
the regional level (see, e.g., Faggian and McCann 2009, Krabel and Flöther 2012), the
state-level aggregation is very suitable for our analysis. This follows from the fact that in
Germany, the states are largely responsible for providing and financing higher education.
Finally, the survey contains many questions capturing different individual, study-related
and job-related aspects which can be used as control variables.
A potential drawback of the five-year observation period is that the survey data of the
very recent cohort cannot be used.2 The graduate cohort of 2004/05 has, however, one
important advantage compared to the newer cohort: At the time of this cohort’s studies,
no tuition fees were charged. After an episode between 2006 and 2014 where some states
charged moderate fees, there are now once again no regular tuition fees in Germany. This
allows drawing conclusions from the results of this analysis about graduate migration
patterns also for today.
In order to provide a more detailed picture of migration of German graduates, we proceed
as follows: In a first step, we investigate the migration patterns between school and
university as well as between university and the first employment. In a second step, we
focus on the employment-related migration within five years after graduation. Finally,
we study the frequency of job changes and whether these changes involve inter-state
migration.3

2.2 Migration patterns: School, university and first job

Table 1 displays the shares of mobile and immobile graduates for the transitions from
school to university and from university to the first employment, respectively. All data are
calculated relative to the state of graduation (‘university state’). On average, 30.2% of the
graduates left the state in which they obtained their university entrance certificate (‘school
state’) for studying. More than half of all students who graduated in Bremen, Hamburg
and Rhineland Palatinate did not attend school there. Conversely, more than 70% of
all graduates in Northrhine Westphalia, Bavaria, Hesse and Baden-Württemberg also
attended school in their university states. Whether a state hosts a large share of students
from other states is an important variable to consider as there is empirical evidence that
the propensity to migrate is higher for those graduates who have migrated before (see,
e.g., Parey and Waldinger 2011).

1 Given the non-responses, the DZHW attributes sample weights to each graduate in the final dataset, such
that the panel is representative for East and West Germany with respect to gender, degree, field of study
and state. The analyses in this paper are performed using these sample weights.

2 The answers to the second questionnaire (five years after graduation) of the most recent surveyed graduate
cohort of 2009 have not yet been released.

3 For a study focusing on Thuringia as university state, see Haussen et al. (2014).
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Table 1: Graduate migration: School, university, first job

University state School → University University → First job
Stayed In-Migration Stayed Out-Migration

Baden-Württemberg 72.6 27.5 69.3 30.7
Bavaria 80.5 19.5 78.8 21.2
Berlin 52.7 47.3 63.1 36.9
Brandenburg 53.3 46.7 36.8 63.3
Bremen 18.1 81.9 33.8 66.2
Hamburg 45.2 54.8 62.6 37.4
Hesse 73.0 27.0 69.9 30.1
Lower Saxony 65.5 34.5 56.4 43.6
Mecklenburg Western Pomerania 53.0 47.0 47.5 52.5
Northrhine Westphalia 82.5 17.6 75.1 24.9
Rhineland Palatinate 49.2 50.8 54.3 45.7
Saarland 67.4 32.6 72.8 27.3
Saxony 69.4 30.6 59.5 40.5
Saxony-Anhalt 65.6 34.4 49.8 50.2
Schleswig-Holstein 62.0 38.1 67.4 32.6
Thuringia 62.3 37.7 40.9 59.2
Average 69.9 30.2 65.2 34.8

Note: 4.7% of all graduates moved abroad for their first job.
Source: DZHW graduate survey, own computations.

Let us, next, consider migration of graduates when entering the labor market. The state of
the first employment is identified by the first regular job. Internships and casual jobs are
ignored. On average, 34.8% of all graduates leave the university state4, whereas roughly
65% start to work in the state in which they graduated. More than half of all graduates
leave Bremen and the East German states Brandenburg, Thuringia, Mecklenburg Western
Pomerania and Saxony-Anhalt. On the contrary, not even one out of four graduates leaves
Bavaria or Northrhine Westphalia, respectively.
Gross migration flows as in Table 1 do not show, however, in which state the graduates
had finished school and where they went for work reasons. To assess whether migration
flows are balanced or unbalanced for individual states, both inflows and outflows have to
be taken into account. Figure 1 displays net migration for the transitions from school to
university (Panel a) and from university to the first employment (Panel b). Net migration
represents an indicator of a state’s attractiveness – either as a place to study or as a place
to work. The green color shades illustrate a net gain. The orange color shades depict a
net loss.

4 On average 7.5% of all graduates move back to the state in which they obtained their university entrance
certificate.
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(a) School → University (b) University → First job
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Figure 1: Migration of graduates
Note: In panel (a), we subtract the share of high school graduates in one state relative to all high school
graduates from the share of university graduates in that state relative to all university graduates. In panel
(b), the same methodology is applied to the share of graduates and the share of graduates with their first
job, respectively.

Baden-Württemberg and Hamburg but also Lower Saxony, Bavaria, Bremen and the
East German states Thuringia, Saxony and Mecklenburg Western Pomerania seem to
be preferred as places to study while especially for Hesse and Northrhine Westphalia, a
substantial loss is reported. 7.7% of all graduates, e.g., have acquired their university
entrance examination in Saxony whereas the share of Saxon graduates on all graduates is
8.6%. This means a plus of 0.9 percentage points. For Hesse, on the contrary, a share of
high school graduates of 7.0% and a share of university graduates of 4.8% imply a minus of
2.2 percentage points. This picture changes significantly when net migration of graduates
for their first job is considered. Lower Saxony, Baden-Württemberg, Bremen, Saarland,
Thuringia, Saxony and Mecklenburg Western Pomerania face a net loss of high skilled
graduates, while Hesse, Berlin, Saarland and Schleswig-Holstein gain.
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2.3 Migration patterns: University and job(s) five years after graduation

Focusing only on the first job after graduation neglects that individuals often have more
than one job in the first years after graduation. This may lead to a biased picture of
graduate migration as it may well be that graduates choose a first (temporary) job in
one state but move for subsequent jobs. Given the focus of the analysis on sub-national
migration patterns of graduates, it is necessary to know whether graduates have more
than one job and whether job changes also mean inter-state migration.
With information on all jobs within the first years after graduation and the related
migration, we follow Marinelli (2013) and distinguish three groups of graduates:

1. Stayers: Those who have not left the university state within the first five years after
graduation.

2. Onward migrants: Those who, five years after graduation, are working in a state
different to the university state.

3. Return migrants: Those who had left the university state for work reasons but moved
back to this state within five years after graduation.5

Table 2: Graduate migration: University, job(s) five years after graduation

University state Stayer Mobile graduates Stayer +
Onward migrants Return migrants Return migrants

Baden-Württemberg 50.3 37.8 11.9 62.2
Bavaria 66.0 25.7 8.4 74.4
Berlin 49.4 36.6 14.0 63.4
Brandenburg 22.5 70.4 7.1 29.6
Bremen 19.0 73.6 7.5 26.5
Hamburg 47.8 40.3 11.9 59.7
Hesse 59.3 33.1 7.6 66.9
Lower Saxony 38.9 50.7 10.4 49.3
Mecklenburg West. Pom. 29.4 64.5 6.1 35.5
Northrhine Westphalia 62.2 29.2 8.7 70.9
Rhineland Palatinate 37.6 56.0 6.4 44.0
Saarland 50.6 41.3 8.1 58.7
Saxony 45.7 46.0 8.3 54.0
Saxony-Anhalt 32.9 58.1 9.1 42.0
Schleswig-Holstein 49.0 42.2 8.7 57.7
Thuringia 26.0 67.1 6.9 32.9
Average 50.0 40.8 9.2 59.2

Source: DZHW graduate survey, own computations.

Table 2 displays the shares of graduates of each group by university state. After five
years, 59.2% of graduates live in the state where they completed their studies – 50.0% of

5 Note that the definition in Marinelli (2013) is slightly different: Return migrants are those who have left
their region of study to go back to their home region.
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them stayed and 9.2%6 returned. However, there are important differences across states.
Whereas more than 60% of all graduates in Bavaria and Northrhine Westphalia found a
job in their university state and stayed there, this is true for less than 30% of graduates in
Bremen and the East German states Brandenburg, Thuringia and Mecklenburg Western
Pomerania. Not surprisingly, these are the same states that have the largest shares of
onward migrants.
When considering the last job within the first five years after graduation, the imbalance in
net migration between German states is even more pronounced than the one we found for
the first job (cf. Figure 2). The net gain from graduate migration increases in the federal
city states Hamburg and Berlin. On the contrary, Baden-Württemberg and Mecklenburg
Western Pomerania face a larger net loss. There is only one state switching position: while
Schleswig-Holstein faces a small net gain for the first job, in the medium run, however,
Schleswig-Holstein suffers from a small net loss of graduates. Overall, all East German
states (except Berlin) face a net outflow of graduates.

3 to 4 percentage points 

2 to 3 percentage points 

1 to 2 percentage points 

0 to 1 percentage points 

-1 to 0 percentage points 

-2 to -1 percentage points 

-3 to -2 percentage points 

-4 to -3 percentage points 

Figure 2: Migration of graduates (University → Job five years after graduation)
Note: See Figure 1 for the methodology applied.

6 For approximately two thirds of them the state in which they studied is also the state in which they
obtained their high school degree.
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2.4 Job change frequency and the importance of inter-state migration

For an assessment of the general dynamics, not only the first job and the last job five
years after graduation are of interest. Also the job changes during that period, i.e. their
frequency and their geographic distribution, deserve a more detailed study. Figure 3a
illustrates the share of graduates with one or more jobs within the first five years after
graduation, with an average of 2.7 jobs in that five-year period.7 Roughly 15.9% only have
one job – mostly with an unlimited work contract. However, more than one third of all
graduates have two, while 26.8% have three and 13.9% have four jobs. Less than 10% of
graduates have five or more jobs.
As to inter-state migration, Figure 3a shows that among those graduates with only one job
during the first five years after graduation (15.9% of all graduates), roughly 62% stay in
the university state while 38% migrate to another state or abroad. Of the graduates with
two jobs, almost 52% stay for both jobs in the state in which they graduated. 41.7% are
onward migrants and roughly 7% are return migrants, i.e., they leave the university state
for their first job but return there for their second job. The relative proportion of stayers
decreases for those with three, four or five jobs, whereas the share of onward migrants and
return migrants increases.
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Source: DZHW graduate survey.

Stayer Onward migrants Return migrants

(a) Graduates by number of jobs and migration
type

0
10

20
30

40
S

ha
re

 o
f m

ob
ile

 g
ra

du
at

es

1 2 3 4 5
x-th Job within the first five years after graduation

Source: DZHW graduate survey.

1 Job 2 Jobs 3 Jobs 4 Jobs 5 Jobs
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instances

Figure 3: Job change and migration pattern

In order to assess in more detail the migration patterns, we study the relation between
job changes and changes of the state. According to Figure 3b, more than 30% leave the
university state for their first job. This holds for graduates with one, two and up to five
jobs during the first five years after graduation. Also for a second, third or fourth change
of jobs, more than 20% leave the state of their previous job(s).
Summing up, several regularities can be observed: First, a considerable share of graduates
has migrated between German states at any time between end of school and five years

7 50% of the graduates found their first job within two month after graduation, 90% within the first 11
month. These shares are relative similar to those found by Krabel and Flöther (2012) who observe
graduates’ first employment situation twelve to twenty-four month after graduation. In our sample,
however, 98.1% of all graduates found a (first) job within five years after graduation.
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after graduation. Second, the majority of graduates has more than one job within the
first five years after graduation with a substantial number of job changes involving inter-
state migration. Whereas a significant share of graduates leaves the university state for
employment reasons we also observe a non-negligible share of graduates returning to the
university state at some point in time within five years. Third, the resulting net migration
is not balanced. Some states are net winners while others are net losers. In the following,
we use the information on the migration patterns in order to empirically estimate the
determinants of the graduates’ migration decision. We not only consider migration for the
first job after graduation but also for the job five years after graduation. In order to account
for unobserved individual characteristics which may affect the migration propensity, we use
information on the individuals’ previous migration, in particular, information on migration
between school and university or during studies.

3 Determinants of migration

The reviewed literature in Section 1 guides our choice of the independent variables. Table
3 provides summary statistics disaggregated by migration group, i.e. whether a graduate
stayed or migrated for the first job and whether he stayed, migrated or migrated but
returned within five years after graduation.8 We expect the likelihood of graduates
moving between states to be related to previous migration, individual characteristics of
the graduates as well as aspects related to their studies, the labor market and the states’
economic conditions.
Migration experience: There is evidence in the economic literature that the propensity to
migrate is higher for those individuals who have migrated before (see, e.g., Parey and
Waldinger 2011). In order to test this, we control for whether graduates already migrated
for studying reasons and whether they went abroad during their studies. For the analysis
of migration in the first five years after graduation, we additionally include whether the
state of the first job equals the school state (the state of the university entrance certificate)
and we control for the number of jobs after graduation. A first job in the school state may
lower the likelihood to migrate due to stronger ties to this state while more jobs may also
imply more migration. The summary statistics in Table 3 provide some indications in
support of these hypotheses.
Study characteristics: The German system of higher education consists of universities
and universities of applied sciences (“Fachhochschulen”). Generally spoken, universities
are more theoretically oriented whereas universities of applied sciences are more oriented
towards the practical use of theoretical knowledge and maintain closer contact with the
(regional) labor market (Jaeger and Kopper 2014). We would, therefore, expect graduates
from universities to be relatively more mobile (Falk and Kratz 2009). Additionally, we
separately account for teachers’ state examination as the labor market for teachers is very
much confined to a specific state. In our sample, a significantly larger share of university
graduates is mobile in the short and medium run whereas teachers more often belong to
the group of stayers (see Table 3). We further control for the exam grade. Worse graduates
may need to search longer for a job and may need to migrate; analogously, better graduates
may be able to realize their potential better elsewhere. Given the possibly geographically

8 Summary statistics of all variables used in the empirical analysis are given in Table A.1.
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differing relative demand and supply for different qualifications, we also take the fields of
study into account. An insufficient demand may make migration more necessary than a
rather balanced situation. Based on the summary statistics in Table 3, one may expect
graduates from medicine, agriculture and engineering to be more mobile than graduates
from language and natural science studies.
Socio-economic characteristics: For the analysis of migration for the first job as well as
for any subsequent employment, we control for individual characteristics such as gender,
age, marital status, children and whether the graduate completed vocational training
before studying. These variables can be expected to be closely related to migration costs,
especially those about the private environment.
Characteristics of the university state: The German federal states differ in their economic
conditions which may affect the migration decision of graduates – either as push or pull
factors. To control for this, on the one hand, we use the university states’ GDP growth
rate and unemployment rate in the year of graduation. Assuming individuals to aim
at maximizing individual utility, one would expect out-migration from states with less
favorable economic conditions, i.e. lower productivity growth and a higher unemployment
rate. To capture the structure of the labor market, we include the share of large firms (>
250 employees) in the university state among all large firms in Germany. The positive link
between firm size and wages has often been proven in the economic literature (see, e.g.,
Troske 1999, Gibson and Stillman 2009). Moreover, we include a control for the share of
the population living in cities with more than 100,000 inhabitants in the university state.9
Dense, urban regions have found to be characterized by a large share of high-skilled workers
because of positive sorting resulting in an increase in average productivity. This, in turn,
may make human capital accumulate more quickly in urban areas (see, e.g., Venables 2010,
Glaeser and Resseger 2010).10 All variables above are calculated relative to the respective
German average for the year 2005. To capture possible (other) East-West differences, we
moreover include a dummy for East German university states. The summary statistics in
Table 3 seem to largely confirm our hypotheses.
Job search characteristics (first job): Based on the results of Krabel and Flöther (2012),
we include variables that capture job search characteristics. These encompass whether
a graduate found the first job by previous employment experience or with the help of
friends or relatives. We also control for the number applications the graduate sent before
finding a first employment and whether he faced difficulties in finding a job because too few
appropriate jobs were offered, most jobs were too far away, salary expectations were not
met or because of problems in balancing family and work. From our summary statistics in
Table 3, we expect graduates who did not have to search for their first job to be less likely
to migrate.
Characteristics of the first job: For the analysis of migration in the first five years after
graduation, we control for characteristics of the first job. These encompass the wage,
whether the graduate was employed, self-employed or a civil servant, whether the first
employment contract was temporary or unlimited and whether the graduate self-assessed
that the job level was adequate with respect to the own level of education. The need to

9 This also serves to capture at least to some extent the three German city states Berlin, Hamburg and
Bremen.

10Due to multicollinearity, we cannot include a control for the states’ population size.
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search for a new job (and with this the potential need to migrate) is likely to be larger if
the first job is only temporary. Moreover, we make use of information on the sector of the
first job as different sectors might be differently geographically concentrated leading to
different migration patterns.
Reasons for job change: Self-assessed reasons regarding the graduate’s last job change in
our period of observation are also included. Table 3 indicates that job changes to improve
the chances of advancement, the qualification matching or the salary or to reduce the
distance from their partner are all associated with more migration.

Table 3: Summary statistics by migration taxonomy

University → First Job University → Job
(five years after graduation)

Stayer Migrant Stayer Onward Return
migrant migrant

Mobility
Migration from school to university ◦ 0.19 0.52∗∗∗ 0.16 0.49∗∗∗ 0.29∗∗∗

International migration during studies ◦ 0.30 0.46∗∗∗ 0.27 0.45∗∗∗ 0.41∗∗∗

School state = state of the first job ◦ 0.84 0.37∗∗∗ 0.37∗∗∗

Number of jobs within five years after graduation 2.46 2.77∗∗∗ 3.56∗∗∗

Study characteristics
Exam grade 18.29 18.25 18.32 18.05 19.02
University ◦ (R) 0.50 0.55∗∗∗ 0.46 0.59∗∗∗ 0.54∗∗∗

University of applied science ◦ 0.34 0.41∗∗∗ 0.36 0.37 0.40
State examination (teacher) ◦ 0.16 0.04∗∗∗ 0.18 0.05∗∗∗ 0.06∗∗∗

Field of study
Languages and Cultural Studies ◦ (R) 0.25 0.19∗∗∗ 0.25 0.20∗∗∗ 0.20∗∗

Economics, Law and Social Sciences ◦ 0.33 0.35 0.32 0.35 0.35
Math, Natural Sciences ◦ 0.17 0.14∗∗ 0.17 0.16 0.14
Medicine ◦ 0.06 0.09∗∗∗ 0.06 0.08∗∗∗ 0.08∗∗

Agriculture ◦ 0.02 0.03∗∗ 0.02 0.03∗∗∗ 0.03∗∗

Engineering ◦ 0.17 0.20∗∗∗ 0.18 0.19 0.20

Socio-economic characteristics
Female 0.51 0.51 0.52 0.49 0.49
Age 27.54 26.94∗∗∗ 27.62 26.97∗∗∗ 27.34
Single ◦ (R) 0.32 0.35∗∗ 0.31 0.36∗∗∗ 0.32
Partner, but not married ◦ 0.55 0.55 0.55 0.54 0.57
Married ◦ 0.13 0.10∗∗∗ 0.14 0.09∗∗∗ 0.12
Children ◦ 0.09 0.06∗∗∗ 0.10 0.06∗∗∗ 0.06∗∗

Vocational training ◦ 0.30 0.28∗ 0.31 0.27∗∗∗ 0.28

Characteristics of the university state
GDP growth rate / German average 0.94 0.99∗∗∗ 0.93 0.99∗∗∗ 0.94
Unemployment rate / German average 0.81 0.92∗∗∗ 0.80 0.91∗∗∗ 0.82∗

Share of firms with > 250 employees / German average 12.21 9.25∗∗∗ 12.57 9.33∗∗∗ 11.53∗∗∗

Share of population in cities / German average 0.97 0.92 0.99 0.91∗ 0.96
University state in East Germany ◦ 0.15 0.28∗∗∗ 0.14 0.28∗∗∗ 0.17

Job search characteristics (first job)
Found job through friends or relatives ◦ 0.15 0.15 0.15 0.16 0.16
Found job through previous employment experience ◦ 0.42 0.26∗∗∗ 0.43 0.30∗∗∗ 0.25∗∗∗

Number of applications 14.87 21.86∗∗∗ 13.79 20.60∗∗∗ 21.99∗∗∗

Difficulty: Few jobs offered ◦ 0.33 0.36∗∗

Difficulty: Salary expectation ◦ 0.10 0.14∗∗∗

Difficulty: Jobs too far away ◦ 0.17 0.14∗∗∗

Difficulty: Reconciliation of family and work ◦ 0.12 0.13
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Table 3: Summary statistics by migration taxonomy (continued)

University → First Job University → Job
(five years after graduation)

Stayer Migrant Stayer Onward Return
migrant migrant

Characteristics of first job
Temporary contract ◦ 0.64 0.59∗∗∗ 0.60
Employed ◦ (R) 0.86 0.87 0.85
Self-employed ◦ 0.14 0.13 0.14
Civil servant ◦ 0.01 0.01 0.01
Salary (/1,000) 0.01 0.01∗∗∗ 0.01∗∗∗

Self-assessment: Adequate job level ◦ 0.60 0.59∗ 0.55

Sector of first job
Agriculture, Forestry ◦ (R) 0.02 0.02∗∗ 0.02
Manufacturing ◦ 0.14 0.17∗ 0.15
Construction ◦ 0.06 0.07 0.08∗

Trade ◦ 0.03 0.06∗∗∗ 0.05
Media ◦ 0.03 0.03 0.04
Telecommunication ◦ 0.05 0.06 0.05
Banking ◦ 0.05 0.08∗∗∗ 0.10∗∗

Research ◦ 0.12 0.14∗∗ 0.11
Public administration ◦ 0.07 0.06 0.06
Education ◦ 0.21 0.09∗∗∗ 0.08∗∗∗

Health care ◦ 0.14 0.13 0.14
Organizations ◦ 0.08 0.10 0.11

Reasons for changing the latest job
Job change: improve chances of advancement ◦ 0.28 0.43∗∗∗ 0.51∗∗∗

Job change: improve salary ◦ 0.30 0.45∗∗∗ 0.51∗∗∗

Job change: lower distance from partner ◦ 0.13 0.19∗∗∗ 0.45∗∗∗

Job change: improve qualification matching ◦ 0.21 0.30∗∗∗ 0.37∗∗∗

Notes: ◦ Dummy variable: 1 = yes, 0 = no. (R) Reference category. T-tests on group average comparison
with ‘Stayers’ as comparison group.
Source: DZHW graduate survey, own computations.

4 Empirical strategy

For the estimation, a multinomial logit model similar to Faggian et al. (2007) is used.
The basic idea is that among a range J of alternatives – here the migration alternatives –
individuals choose the one which offers them the highest indirect utility, Vij , where i denotes
the individual and j the alternative. Indirect utility depends on alternative-invariant
variables, xi. Assuming a linear relationship and adding an error term, Vij is represented
by the following equation

Vij = x′
iβj + εij (1)

x′
i is assumed to vary only across individuals, while the set of regression coefficients βj ,

varies with alternatives j. The error term εij is i.i.d.
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The observed variable yi indicates which alternative an individual has chosen. Thus for
k ∈ J , yik = 1 and yil = 0 (l 6= k) if Vik = maxj(Vij). As the indirect utility contains the
stochastic component εij, the choice of the alternative is probabilistic.
In the following, two cases are considered. First, migration for the first job comprises two
alternatives: Individuals can stay in the university state for their first job (‘Stayer’, j = 0)
or they can migrate to another state, (‘Migrant’, j = 1) with stayers as the reference
category. The probability that a graduate chooses alternative j = 0, 1 can be estimated by
applying a logit model (Wooldridge 2012) with

Pi0 = P (yi = 0|xi) = 1
1 + ex

′
iβ1

(2)

Pi1 = P (yi = 1|xi) = ex
′
iβ1

1 + ex
′
iβ1

(3)

Second, the determinants of migration within the first five years after graduation are
analysed. There are three alternatives which define the migration type: stayers (j = 0),
onward migrants (j = 1) and return migrants (j = 2) (cf. Section 2.2). Note that there is
no natural order implied. In the empirical model, these alternatives will constitute the
three realizations of the dependent variable Migration type with the stayers representing
again the reference category.
Applying a multinomial logit model11, the probability that individual i chooses alternative
j is now

Pi0 = P (yi = 0|xi) = 1
1 + ∑2

j=1 e
x′

iβj
(4)

Pis = P (yi = s|xi) = ex
′
iβs

1 + ∑2
j=1 e

x′
iβj

s 6= 0 (5)

The outcomes of the multinomial logit model reflect the likelihood of individual i to choose
one of the three alternatives as a function of a vector of control variables. Average marginal
effects are provided for each model in order to analyse not only the statistical but also the
economic magnitude of the effects.

5 Results

5.1 Migration for the first job

Table 4 reports the marginal effects from logit models for the migration choice between
graduating from university and entering the labor market for the first job. The respective
coefficients can be found in Table A.2 in the Appendix. Model 1 is estimated without job
search characteristics (cf. Section 3) whereas in Model 2, they are added.

11Note, that the decision to migrate to a specific destination is not explicitly modelled. The interest lies in
the factors that influence the probability of an individual to choose one or the other alternative. Also
note, that there are no additional alternatives that could be added. For these reasons, the independence
of irrelevant alternatives assumptions (IIA), which is a feature of the multinomial logit model, is less
relevant in the context here.
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Previous migration was proven to be an important determinant of subsequent migration
(Parey and Waldinger 2011). Table 4 shows that migration before or during the studies
affects the likelihood to out-migrate after graduation in a positive and highly significant
way. Graduates who have migrated to the university state are about 25 percentage points
more likely to out-migrate after graduation. Similarly, the propensity to out-migrate after
graduation is more than 10 percentage points higher for those who went abroad during
their studies.

Table 4: Determinants of migration for the first job – Logit model, Marginal effects

Dep. Var.: Migration from university to first job Model 1 Model 2
AME SE AME SE

Mobility
Migration from school to university 0.256∗∗∗ (0.013) 0.269∗∗∗ (0.015)
International migration during studies 0.110∗∗∗ (0.014) 0.103∗∗∗ (0.017)
Study characteristics
Exam grade 0.003∗∗ (0.001) 0.001 (0.002)
University of applied science 0.033∗ (0.018) 0.024 (0.020)
State examination (Teacher) −0.246∗∗∗ (0.030) −0.092∗ (0.056)
Field of study
Economics, Law and Social Sciences 0.027 (0.023) 0.017 (0.027)
Math, Natural Sciences 0.010 (0.024) 0.019 (0.029)
Medicine 0.029 (0.030) 0.013 (0.035)
Agriculture 0.006 (0.036) 0.032 (0.042)
Engineering 0.041 (0.025) 0.049∗ (0.029)
Socio-economic characteristics
Female −0.018 (0.015) −0.023 (0.019)
Age −0.036 (0.023) −0.028 (0.033)
Age2 0.000 (0.000) 0.000 (0.001)
Partner, but nor married −0.015 (0.015) −0.005 (0.017)
Married −0.020 (0.026) −0.023 (0.030)
Children −0.027 (0.033) −0.041 (0.040)
Vocational training −0.012 (0.019) −0.002 (0.022)
Characteristics of the university state in 2005
GDP growth rate / German average −0.003 (0.016) −0.008 (0.019)
Unemployment rate / German average 0.214∗∗∗ (0.065) 0.206∗∗∗ (0.076)
Share of firms with >250 employees / German average −0.692∗∗∗ (0.145) −0.756∗∗∗ (0.169)
Share of population in cities / German average −0.051∗∗∗ (0.015) −0.054∗∗∗ (0.017)
University state in East Germany −0.079∗ (0.048) −0.086 (0.056)
Job search characteristics (first job)
Found job trough friends or family −0.027 (0.023)
Found job through previous employment experience −0.139∗∗∗ (0.017)
Number of applications 0.001∗∗∗ (0.000)
Difficulty: Few jobs offered −0.024 (0.018)
Difficulty: Jobs too far away −0.061∗∗∗ (0.023)
Difficulty: Salary expectation 0.035 (0.025)
Difficulty: Reconciliation of family and work 0.042 (0.027)
Observations 5, 810 4, 941

Notes: Average marginal effects (AME) reported. Robust standard errors in parentheses; *** p<0.01, **
p<0.05, * p<0.1. The coefficients of the logit regression are displayed in Table A.2.

As to the degree type, contrary to the results of Busch and Weigert (2010), in the basic
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specification we find that students who graduated from a university of applied sciences are
significantly more likely to leave the university region than graduates from universities.
When including the job search controls, however, the marginal effect becomes insignificant.
For the first job, we cannot confirm that graduates from universities of applied sciences
are more oriented towards the regional labor market. On the contrary, graduates with a
teachers’ degree are nearly 25 percentage points less likely to leave the university state
and almost 10 percentage points less likely when job search characteristics are controlled
for. For the graduates’ exam grade, we find a positive and significant effect on migration
when job search characteristics are not included.12 Less able students are more likely to
migrate after graduation – a result also found by Krabel and Flöther (2012). The study
fields, however, do not affect graduates’ likelihood to migrate for their first employment.
Interestingly, we do not find any significant effects with respect to socio-economic charac-
teristics. However, our regional control variables, i.e. the university state’s unemployment
rate, its share of large firms and its share of the population living in cities, affect the
migration probability in a statistically significant way. Intuitively, having graduated in
a state with a relatively high unemployment rate increases the graduates’ probability to
out-migrate for work reasons. The smaller the share of inhabitants living in cities or the
share of firms with more than 250 employees, the larger the likelihood that graduates leave
the university state for their first job. A degree from an East German university does not
play an important role.
With respect to the job search characteristics, we confirm the results of Krabel and Flöther
(2012). Graduates who found their first job through previous employment experience
are approximately 14 percentage points more likely to stay while the help of friends or
relatives does not significantly correlate with the probability of out-migration. Graduates
who consider adequate jobs to be too far away are, not surprisingly, less likely to migrate
whereas, e.g., the salary expectation or work-family balance do not affect the migration
decision significantly.

5.2 Migration after the first job

In the second part of our empirical analysis, we investigate the determinants of graduate
migration in the longer run. As we observe graduates for the full period of the first five
years after graduation, we can provide a more detailed picture of different migration
patterns of German graduates.
The results from our multinomial logit model for the two migrant categories “onward
migrants” and “return migrants” relative to “stayers” are presented in Table 5 (cf. Section
2.3). Again, we report the respective average marginal effects.
Let us, first, have a closer look at the variables that capture possible earlier migration
experience. Having graduated in a state different from the school state makes it almost 15
percentage points more likely to be an onward migrant than to be a stayer (either because
of moving back to the school state or because of moving to a third state). However, it
makes a graduate about 6 percentage points less likely to be a return migrant, that is, to
migrate again after graduation but later return to the university state. Graduates who
have their first job in the state in which they went to school are significantly less likely to

12 In Germany, grades range from 1.0 (‘excellent’) to 4.0 (‘still passed’).
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be an onward migrant and even less likely to be a return migrant. Again, they either stayed
all the time there or decided to go back to their school state after graduation. Having
been abroad during studies makes it 7 percentage points more likely to be an onward
migrant but not to be a return migrant compared to being a stayer. Very intuitively, the
probability of being both an onward and a return migrant increases with the number of
jobs a graduate has within the first five years after graduation. This confirms the link
between job changes and inter-state migration as observed in Section 2.
As to the study characteristics, we find that less able students are significantly more likely
to be a return migrant but not to be an onward migrant. Having in mind the significantly
higher probability of low-performing students to out-migrate for their first job, one may
conclude that bad grades may force graduates to take a first job elsewhere. When having
acquired some work experience, however, it may be easier to find a job in the former
university region. Consistent with the results in Table 4, teachers are more likely stay in
the state in which they graduated. In the medium run, we can now confirm the results
found in previous literature (see, e.g., Jaeger and Kopper 2014) that graduates from
universities of applied sciences are more likely to stay in the university state than to be an
onward migrant compared to graduates from universities. Again, the study fields do not
have any significant effect for either migrant group.
In the medium-run, we now find that some socio-economic characteristics are significantly
correlated with the migration type, with, however, relatively small effect sizes. Having
children reduces the propensity to be any kind of migrant by 3 to 4 percentage points,
presumably due to higher migration costs, i. e. the costs to adapt to a new environment.
Being married or living in a partnership, on the contrary, makes graduates more likely to
return to the university state.
Turning to the regional characteristics, we confirm our previous results, however, only for
onward migrants but not for return migrants. Having graduated in a university state with
a relatively high unemployment rate, a lower share of large firms and a lower share of
inhabitants living in large cities makes it more likely to be an onward migrant. As return
migrants are defined as migrants who out-migrate but later return to the university state,
it seems reasonable that we do not find significant effects of regional characteristics for
this group. Obviously, factors other than economic ones significantly contribute to their
decision to return. Graduates from an East German university are more likely to stay in
the university state or to return there.
Characteristics of the first job and the sector play hardly any role for the likelihood to
migrate.
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Table 5: Determinants of migration for the last job – Multinomial logit model, Marginal effects

Model 3
Dep. Var.: Migration type Onward migrant Return migrant

AME SE AME SE
Mobility
Migration from school to university 0.149∗∗∗ (0.020) −0.062∗∗∗ (0.014)
International migration during studies 0.076∗ (0.016) −0.006 (0.011)
School state = State of first job −0.220∗∗∗ (0.016) −0.103∗∗∗ (0.012)
Number of jobs within five years after graduation 0.025∗∗∗ (0.006) 0.036∗∗∗ (0.003)
Study characteristics
Exam grade −0.002 (0.002) 0.002∗∗ (0.001)
University of applied science −0.051∗∗ (0.020) 0.013 (0.013)
State examination (Teacher) −0.132∗∗∗ (0.046) −0.026 (0.030)
Field of study
Economics, Law and Social Sciences 0.007 (0.028) −0.015 (0.021)
Math, Natural Sciences 0.027 (0.029) −0.006 (0.022)
Medicine 0.056 (0.042) 0.025 (0.027)
Agriculture −0.023 (0.047) 0.003 (0.027)
Engineering −0.003 (0.033) −0.007 (0.024)
Socio-economic characteristics
Female −0.029 (0.019) −0.011 (0.012)
Age −0.019 (0.028) 0.003 (0.016)
Age2 0.000 (0.000) −0.000 (0.000)
Partner, but nor married −0.025 (0.018) 0.020∗ (0.012)
Married −0.019 (0.030) 0.036∗ (0.019)
Children −0.043∗∗ (0.018) −0.031∗∗ (0.012)
Vocational training 0.010 (0.022) −0.027∗ (0.015)
Characteristics of the university state in 2005
GDP growth rate / German average −0.019 (0.018) −0.002 (0.012)
Unemployment rate / German average 0.262∗∗∗ (0.074) −0.037 (0.048)
Share of firms with >250 employees / German average −0.591∗∗∗ (0.163) 0.009 (0.106)
Share of population in cities / German average −0.079∗∗∗ (0.017) 0.008 (0.011)
University state in East Germany −0.111∗∗ (0.053) −0.007 (0.035)
Characteristics of first job
Temporary contract −0.027 (0.019) −0.004 (0.012)
Self-employed −0.006 (0.025) −0.013 (0.018)
Civil servant 0.037 (0.102) −0.011 (0.057)
Salary (1,000) 0.003 (0.011) 0.006 (0.007)
Self-assessment: Adequate job level −0.027 (0.017) −0.002 (0.011)
Sector of first job
Manufacturing −0.042 (0.049) 0.020 (0.032)
Construction −0.029 (0.052) 0.028 (0.034)
Trade −0.004 (0.056) 0.028 (0.037)
Media −0.087 (0.061) 0.000 (0.039)
Telecommunication −0.082 (0.058) 0.005 (0.036)
Banking −0.056 (0.053) 0.042 (0.035)
Research −0.080 (0.052) −0.000 (0.032)
Public administration −0.075 (0.063) 0.009 (0.041)
Education −0.123∗∗ (0.062) −0.004 (0.039)
Health care −0.092∗ (0.053) −0.002 (0.033)
Organizations −0.083 (0.051) 0.025 (0.035)
Observations 4, 740

Notes: Reference category: Stayer. Average marginal effects (AME) reported. Robust standard errors
in parentheses; *** p<0.01, ** p<0.05, * p<0.1. The coefficients of the multinomial logit regression are
displayed in Table A.3.
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As an extension, we add variables to the regression in Table 5 which capture self-reported
reasons for having taken the last job (see Table 6). While the effects of previous migration
on subsequent migration remain virtually unchanged, additional insights into the reasons
for a job change and their relation with the migration patterns can be gained. Changing a
job in order to improve the salary makes it more likely that an individual is an onward
migrant. Changing the job in order to move closer to one’s partner (after having acquired
some employment experience in another state), significantly contributes to the decision to
return to the university state.

Table 6: Determinants of migration for the last job (reasons)– Multinomial logit model, Marginal
effects

Model 4
Dep. Var.: Migration type Onward migrant Return migrant

AME SE AME SE
Mobility
Migration from school to university 0.147∗∗∗ (0.020) −0.058∗∗∗ (0.013)
International migration during studies 0.070∗∗∗ (0.016) −0.007 (0.011)
School state = State of first job −0.222∗∗∗ (0.016) −0.094∗∗∗ (0.011)
Number of jobs within five years after graduation 0.017∗∗∗ (0.006) 0.032∗∗∗ (0.003)
Reasons for changing the latest job
Job change: improve chances of advancement −0.008 (0.025) 0.012 (0.015)
Job change: improve salary 0.086∗∗∗ (0.024) −0.007 (0.015)
Job change: lower spatial segregation from partner −0.011 (0.019) 0.100∗∗∗ (0.011)
Job change: improve qualification matching 0.014 (0.021) 0.008 (0.012)
All additional controls (see Table 5) X X X X
Observations 4, 740

Notes: See the notes of Table 5. The respective coefficients are displayed in Table A.4.

To conclude, our econometric analysis helps to understand in more detail how different
medium-run migration patterns are affected by individual characteristics, university- and
job-related aspects as well as state-level economic conditions. Many, but not all, of our
results confirm those found in the literature. The results differ, however, in at least two
respects: First, we find less evidence for the importance of socio-economic characteristics.
One possible reason may be that most other studies use data aggregated on a (smaller)
regional level in their analysis and thus focus more on “marginal” migration decisions.
For the purpose of this study, i.e., given our interest in the fiscal considerations of states
regarding their investment in higher education, an analysis at the state level is, however,
appropriate. Second, we use several migration-specific control variables. They allow us to
highlight in a differentiated way the role of previous migration and, in particular, how job
changes and inter-state migration are related.
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6 Conclusion

With mobile graduates, public benefits of tertiary education may not accrue to the state
which funded higher education. In this paper, we, first, descriptively analyze whether there
is an imbalance of graduate migration between German states and, second, empirically
study the determinants of the observed migration patterns. In particular, we are interested
in whether there are states that gain from graduate migration and others that lose from it
as well as in the underlying causes. For this, we not only study graduates’ first employment
after finishing university but also their subsequent employments within the first five years
after graduation.
Our analysis provides a number of insightful results due to the migration-specific informa-
tion available: First, roughly one out of two graduates on average stays in the university
state within the first five years after graduation. From a policy perspective, this provides
evidence that the state that paid for educating the high skilled at least partially benefits
from this investment. However, second, graduate migration between German states is
generally unbalanced. There is a number of states that gain (such as Hesse, Berlin and
Hamburg) while others seem to be less attractive for graduates (e.g. Lower Saxony, Saxony
and Thuringia). The most important determinants of the migration decision are previous
migration, while the probability of staying is higher for graduates with closer ties to the
university state (in particular when having attended school there). Additionally, graduate
migration between German states strongly depends on the states’ economic conditions.
Some comments about our analysis are in order. First, from our estimation results one
would conclude that those German states with less favorable economic conditions should
undertake efforts to improve their productivity which fosters employment possibilities and
leads to wage increases for the high skilled. However, a state’s economic conditions cannot
be changed easily, at least not in the short-run. This considerably limits a state’s options
to develop strategies that serve to keep own graduates or even to attract graduates from
other states. Second, there is evidence that the presence of a university in a region can
generate knowledge spillovers (Audretsch et al. 2005). Often, a strong positive correlation
between the presence of a university and the emergence of (innovative) firms nearby
is found with positive effects on regional development (see, e.g., Audretsch et al. 2005,
Baptista and Mendonça 2010, Fritsch and Aamoucke 2013). These spillover effects have
to be “added” to our analysis in order to get the full picture as to the public costs and
benefits of providing and financing higher education when graduates are mobile.
However, the positive effects from educating students may not completely remove the
disincentives to publicly fund higher education. As the states are mostly responsible
for higher education, unbalanced graduate migration between German states is likely
to have consequences for fiscal and education policy (Gérard and Uebelmesser 2014).
States that costly educate students but do not appropriately benefit from the returns of
higher education afterwards (e.g. by taxes and positive externalities) may underinvest in
education; and so may states which costlessly benefit from other states’ investment via
immigration of high-skilled workers. These inefficiencies may, in turn, justify correction
mechanisms.
Still, migration of high skilled individuals produces clear benefits. Given different relative
demand and supply among regions with respect to highly skilled graduates of various
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study fields, migration can help to better match qualifications and jobs. It is therefore
not reasonable to develop strategies in order to reduce migration or decrease public
contributions to higher education, respectively. It may be rather worthwhile to foster
policies which keep up a state’s incentives to provide high quality tertiary education in
the presence of mobile graduates. One possible strategy may be to increase the financial
responsibilities of the federal government and decrease that of the states. By abolishing
the “cooperation ban” between the federal government and the states in 2014, a first step
into this direction has been undertaken in Germany.
Germany can also learn something from other countries policy-wise. In Switzerland, e.g.,
cantons that do not have own universities contribute to the costs of higher education
of their high-school graduates via inter-cantonal transfers (Schmidt 2008). Similarly,
Denmark, Finland, Norway and Sweden have implemented compensatory transfers related
to their citizens studying in one of the four other countries (The Nordic Council 2012). In
the German context, there is good reason, however, to deviate in one important point if
the implementation of such a system is contemplated: the transfer should not be required
from the school state of a graduate but from the state(s) where the graduate will find
employment.
Last but not least, the students themselves could be required to contribute more to their
higher education in form of tuition fees. After an episode where some German states had
charged moderate fees, tuition fees for regular students were abolished mostly for social
concerns related to equality of chances. There are, however, policy instruments suitable to
address these concerns in the form of income-contingent loans and graduate taxes, which
shift the payment to the period after graduation and make it dependent on the graduate’s
income (Poutvaara 2004, 2008). A reform of the system of higher education could therefore
aim at a larger financial involvement of these three parties – the graduates, the state(s) of
their employment and the federal level – in order to reduce the disincentives identified
above for the public provision of higher education in Germany.
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7 Appendix

Table A.1: Summary statistics

Variables Mean Std. dev. Min Max
Mobility
Migration from university to the first job (DV) ◦ 0.35 0.48 0.00 1.00
Migration type (DV)

Stayer ◦ 0.50 0.50 0.00 1.00
Onward Migrant ◦ 0.41 0.49 0.00 1.00
Return migrant ◦ 0.09 0.27 0.00 1.00

Migration from school to university ◦ 0.30 0.46 0.00 1.00
International migration during studies ◦ 0.35 0.48 0.00 1.00
School state = state of the first job ◦ 0.61 0.49 0.00 1.00
Number of jobs within five years after graduation 2.74 1.38 0.00 10.00

Study characteristics
Exam grade 18.58 5.54 10.00 40.00
University ◦ (R) 0.52 0.50 0.00 1.00
University of applied science ◦ 0.36 0.48 0.00 1.00
State examination (teacher) ◦ 0.12 0.32 0.00 1.00

Field of study
Languages and Cultural Studies ◦ (R) 0.23 0.42 0.00 1.00
Economics, Law and Social Sciences ◦ 0.34 0.47 0.00 1.00
Math, Natural Sciences ◦ 0.16 0.36 0.00 1.00
Medicine ◦ 0.07 0.25 0.00 1.00
Agriculture ◦ 0.02 0.15 0.00 1.00
Engineering ◦ 0.18 0.38 0.00 1.00

Socio-economic characteristics
Gender (1 = female, 0 = male) 0.51 0.50 0.00 1.00
Age 27.31 3.44 22.00 59.00
Age2 757.84 223.61 484.00 3, 481.00
Single ◦ (R) 0.33 0.47 0.00 1.00
Partner, but not married ◦ 0.54 0.50 0.00 1.00
Married ◦ 0.12 0.33 0.00 1.00
Children ◦ 0.08 0.27 0.00 1.00
Vocational training ◦ 0.29 0.45 0.00 1.00

Characteristics of the university state in 2005
GDP growth rate / German average 0.94 0.54 0.21 3.93
Unemployment rate / German average 0.81 0.29 0.51 1.47
Share of firms with > 250 employees / German average 11.24 6.73 0.77 21.04
Share of population in cities / German average 0.94 0.68 0.32 3.26
University state in East Germany ◦ 0.20 0.40 0.00 1.00

Job search characteristics (first job)
Found job through friends or relatives ◦ 0.13 0.34 0.00 1.00
Found job through previous employment experience ◦ 0.36 0.48 0.00 1.00
Number of applications 18.68 29.29 0.00 500.00
Difficulty: Few jobs offered ◦ 0.35 0.48 0.00 1.00
Difficulty: Salary expectation ◦ 0.11 0.32 0.00 1.00
Difficulty: Jobs too far away ◦ 0.16 0.36 0.00 1.00
Difficulty: Reconciliation of family and work ◦ 0.12 0.33 0.00 1.00
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Table A.1: Summary statistics (continued)

Variables Mean Std. dev. Min Max
Characteristics of first job
Unlimited ◦ (R) 0.38 0.49 0.00 1.00
Temporary contract ◦ 0.62 0.49 0.00 1.00
Employed ◦ (R) 0.85 0.36 0.00 1.00
Self-employed ◦ 0.14 0.35 0.00 1.00
Civil servant ◦ 0.01 0.08 0.00 1.00
Salary (/1,000) 2.07 1.09 0.05 11.55
Self-assessment: Adequate job level ◦ 0.59 0.49 0.00 1.00

Sector of first job
Agriculture, Forestry ◦ (R) 0.02 0.14 0.00 1.00
Manufacturing ◦ 0.14 0.35 0.00 1.00
Construction ◦ 0.06 0.25 0.00 1.00
Trade ◦ 0.04 0.20 0.00 1.00
Media ◦ 0.03 0.17 0.00 1.00
Telecommunication ◦ 0.05 0.22 0.00 1.00
Banking ◦ 0.07 0.25 0.00 1.00
Research ◦ 0.12 0.33 0.00 1.00
Public administration ◦ 0.07 0.25 0.00 1.00
Education ◦ 0.16 0.37 0.00 1.00
Health care ◦ 0.13 0.34 0.00 1.00
Organizations ◦ 0.09 0.29 0.00 1.00

Reasons for changing the latest job
Job change: improve chances of advancement ◦ 0.35 0.48 0.00 1.00
Job change: improve salary ◦ 0.37 0.48 0.00 1.00
Job change: lower distance from partner ◦ 0.18 0.38 0.00 1.00
Job change: improve qualification matching ◦ 0.26 0.44 0.00 1.00
◦ Dummy variable: 1 = yes, 0 = no. (R) Reference category.
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Table A.2: Determinants of migration for the first job – Logit model, Coefficients

Dep. Var.: Migration from university to first job Model A1 Model A2
Coef. SE Coef. SE

Mobility
Migration from school to university 1.386∗∗∗ (0.083) 1.374∗∗∗ (0.090)
International migration during studies 0.599∗∗∗ (0.080) 0.527∗∗∗ (0.086)
School state in East Germany 0.133 (0.143) 0.111 (0.143)
University state in East Germany −0.522∗ (0.278) −0.518∗ (0.306)
Study characteristics
Exam grade 0.017∗∗ (0.007) 0.007 (0.008)
University of applied science 0.179∗ (0.095) 0.119 (0.103)
State examination (Teacher) −1.328∗∗∗ (0.165) −0.472∗ (0.287)
Field of study
Economics, Law and Social Sciences 0.146 (0.124) 0.084 (0.138)
Math, Natural Sciences 0.052 (0.130) 0.094 (0.150)
Medicine 0.158 (0.165) 0.068 (0.178)
Agriculture 0.035 (0.195) 0.168 (0.215)
Engineering 0.218 (0.136) 0.248∗ (0.148)
Socio-economic characteristics
Female −0.099 (0.084) −0.119 (0.095)
Age −0.188 (0.123) −0.134 (0.170)
Age2 0.002 (0.002) 0.001 (0.003)
Partner, but nor married −0.081 (0.082) −0.025 (0.089)
Married −0.112 (0.144) −0.120 (0.155)
Children −0.154 (0.179) −0.210 (0.203)
Vocational training −0.069 (0.103) −0.013 (0.110)
Characteristics of the university state in 2005
GDP growth rate / German average −0.014 (0.089) 0.040 (0.097)
Unemployment rate / German average 1.149∗∗∗ (0.357) 1.044∗∗∗ (0.393)
Share of firms with >250 employees / German average −0.037∗∗∗ (0.008) −0.038∗∗∗ (0.009)
Share of population in cities / German average −0.277∗∗∗ (0.081) −0.276∗∗∗ (0.088)
Job search characteristics (first job)
Found job trough friends or relatives −0.139 (0.117)
Found job through previous employment experience −0.712∗∗∗ (0.090)
Number of applications 0.005∗∗∗ (0.002)
Difficulty: Few jobs offered −0.123 (0.090)
Difficulty: Salary expectation 0.182 (0.125)
Difficulty: Jobs too far away −0.312∗∗∗ (0.117)
Difficulty: Reconciliation of family and work 0.215 (0.137)
Constant 1.942 (1.914) 1.776 (2.577)
Observations 5, 810 4, 941

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A.3: Determinants of migration for the last job – Multinomial logit model, Coefficients

Model A3
Dep. Var.: Migration type Onward migrant Return migrant

Coef. SE Coef. SE
Mobility
Migration from school to university 0.748∗∗∗ (0.129) −0.386∗ (0.210)
International migration during studies 0.476∗∗∗ (0.099) 0.195 (0.160)
School state = State of first job −1.857∗∗∗ (0.106) −2.451∗∗∗ (0.176)
Number of jobs within five years after graduation 0.308∗∗∗ (0.043) 0.664∗∗∗ (0.051)
Study characteristics
Exam grade −0.003 (0.010) 0.027∗∗ (0.014)
University of applied science −0.289∗∗ (0.125) −0.002 (0.181)
State examination (Teacher) −0.977∗∗∗ (0.277) −0.917∗∗ (0.427)
Field of study
Economics, Law and Social Sciences −0.014 (0.171) −0.208 (0.303)
Math, Natural Sciences 0.156 (0.173) 0.017 (0.309)
Medicine 0.471∗ (0.253) 0.608 (0.378)
Agriculture −0.144 (0.308) −0.045 (0.425)
Engineering −0.045 (0.194) −0.113 (0.333)
Socio-economic characteristics
Female −0.236∗∗ (0.116) −0.279 (0.177)
Age −0.119 (0.165) −0.035 (0.212)
Age2 0.001 (0.003) 0.000 (0.003)
Partner, but nor married −0.087 (0.108) 0.220 (0.169)
Married 0.011 (0.178) 0.478∗ (0.256)
Children −0.404∗∗∗ (0.110) −0.649∗∗∗ (0.170)
Vocational training −0.040 (0.133) −0.383∗ (0.211)
Characteristics of the university state in 2005
GDP growth rate / German average −0.133 (0.114) −0.099 (0.176)
Unemployment rate / German average 1.593∗∗∗ (0.461) 0.444 (0.697)
Share of firms with >250 employees / German average −3.879∗∗∗ (0.998) −2.157 (1.518)
Share of population in cities / German average −0.496∗∗∗ (0.110) −0.189 (0.161)
University state in East Germany −0.767∗∗ (0.330) −0.547 (0.503)
Characteristics of first job
Temporary contract −0.197∗ (0.115) −0.171 (0.171)
Self-employed −0.086 (0.157) −0.218 (0.254)
Civil servant 0.200 (0.591) −0.034 (0.749)
Salary (1,000) 0.047 (0.062) 0.112 (0.103)
Self-assessment: Adequate job level −0.186∗ (0.102) −0.134 (0.158)
Sector of first job
Manufacturing −0.199 (0.302) 0.149 (0.460)
Construction −0.084 (0.316) 0.328 (0.485)
Trade 0.084 (0.340) 0.421 (0.530)
Media −0.577 (0.372) −0.335 (0.561)
Telecommunication −0.525 (0.358) −0.248 (0.527)
Banking −0.207 (0.328) 0.438 (0.496)
Research −0.529 (0.324) −0.311 (0.475)
Public administration −0.458 (0.388) −0.144 (0.588)
Education −0.826∗∗ (0.381) −0.531 (0.566)
Health care −0.617∗ (0.332) −0.390 (0.484)
Organizations −0.455 (0.319) 0.060 (0.509)
Constant 3.417 (2.571) −1.194 (3.438)
Observations 4, 740

Notes: Reference category: Stayer. Robust standard errors in parentheses; *** p<0.01, ** p<0.05, *
p<0.1. 26



Table A.4: Determinants of migration for the last job (reasons) – Multinomial logit model,
Coefficients

Model A4
Dep. Var.: Migration type Onward migrant Return migrant

Coef. SE Coef. SE
Mobility
Migration from school to university 0.755∗∗∗ (0.133) −0.355 (0.217)
International migration during studies 0.448∗∗∗ (0.100) 0.177 (0.161)
School state = State of first job −1.889∗∗∗ (0.110) −2.457∗∗∗ (0.183)
Number of jobs within five years after graduation 0.245∗∗∗ (0.043) 0.596∗∗∗ (0.054)
Reasons for changing the latest job
Job change: improve chances of advancement −0.003 (0.157) 0.172 (0.226)
Job change: improve salary 0.549∗∗∗ (0.152) 0.229 (0.231)
Job change: lower spatial segregation from partner 0.332∗∗∗ (0.125) 1.594∗∗∗ (0.170)
Job change: improve qualification matching 0.126 (0.133) 0.188 (0.190)
All additional controls (see Table 5) X X X X
Observations 4, 740

Notes: Reference category: Stayer. Robust standard errors in parentheses; *** p<0.01, ** p<0.05, *
p<0.1.
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