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ABSTRACT
The paper contributes to the literature investigating students’ spatial mobility. By focusing on 
German higher education students with a novel dataset providing data from 1999 to 2015, we 
evaluate the impact of the change from a one- tiered to the two- tiered study structure of bachelor 
and master degrees (Bologna reform) on their inter- regional mobility and its underlying drivers. 
Our analysis confirms the system change to slightly alter inter- regional mobility of students. 
However, differences distinguish between different fields of study and universities und universities 
of applied sciences and indicate that the German higher education system is fairly resilient in its 
allocation of students. A Bologna- Drain of students moving from rural to urban regions to study 
master programs, can partially be confirmed for students of business studies. Our results reject 
the idea of (low) tuition fees discouraging students from enrolling in specific locations.
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INTRODUCTION

University regions are the main beneficia-
ries of human capital inflows, as in- migration 
to university regions usually exceeds out- 
migration (Winters 2011). Higher education 
institutions (HEI) upgrade the skill portfolio 
of their labour market regions by attracting 
students at different stages of their education 
which increases the human capital stock and 
results in spillover effects (Abel & Deitz 2012). 
In this sense, the educational period of stu-
dents represents a window of opportunity for 
regions to attract and secure (future) human 
capital (Oggenfuss & Wolter 2019). Despite 
the importance of a necessary heterogeneity of 
human capital to foster regional development 

(Florida et al. 2008; Unger et al. 2011), well- 
established and renowned HEI are known to 
be key components of successful regions. Yet, 
the effects of less prominent HEI should not 
be underestimated in this context (Andrews 
2020).

The basis for this mechanism is students’ 
geographical mobility. For a long time, in 
many countries, students were more or less 
faced with a one- shot decision about where 
to study, which in many cases also determined 
where they would look for their first job and 
potentially shape this regions’ skill portfo-
lio (Moschner 2010). In the early 2000s, the 
Bologna process (BP) had the potential of a 
massive disruption to these patterns by intro-
ducing (or at least substantially easing) the 
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possibility to re- consider this choice with the 
establishment of the Bachelor and Master 
structures replacing the traditional one- tiered 
five- year programmes. The additional choice 
after the completion of the Bachelor gives stu-
dents the opportunity to re- evaluate their cur-
rent location (Heine 2012). As an empirical 
example, we study Germany and the Bologna- 
process- induced change from a one- tiered 
study structure (OTSS) with Diploma, Magister 
and State Exam degrees to a two- tiered study 
structure (TTSS) with Bachelor and Master de-
grees in the 2000s. With the exception of some 
early case studies (Ausprung & Hinz 2011; 
Heine 2012) and survey- based approaches 
(Lörz et al. 2015; Neugebauer et al. 2016; 
Kretschmann et al. 2017; Kaiser & Rudel 2018), 
this aspect of the Bologna- process has received 
little scientific attention so far, especially from 
a macro- perspective (Mollica & Petrella 2017). 
Therefore, we present the first investigation 
from a macro- perspective for a transforming 
higher education system (HES) which incre-
mentally introduced the TTSS.

Employing gravity panel regression tech-
niques, we explore shifts in the spatial patterns 
of student mobility by utilizing information on 
the complete inter- regional student flows for 
three fields of study (business Studies, engi-
neering, and natural science) in Germany, for 
the time before (1999– 2002), during (2003– 
2008) and after (2009– 2015) the peak of the 
Bologna- process. We differentiate between 
types of degrees (Diploma, Bachelor, Master) 
and types of HEI (universities and universities 
of applied sciences (UAS)).

Our results suggest that student mobility 
patterns proved to be relatively resilient with 
respect to the Bologna process with their basic 
structures and mechanisms remaining in place. 
However, we identified some notable shifts. For 
instance, with the exception of natural sciences 
students at UAS, we find an increased mobility 
of Master students in comparison to Bachelor 
and traditional Diploma students. We also 
confirm changes in the relative importance of 
several locational factors. In the case of busi-
ness studies students, the Bologna- process and 
the (now) easier mobility of these students 
supported a further enriching of urban la-
bour markets with students from Master pro-
grammes. Interestingly, the same cannot be 

said for students in engineering and natural 
sciences, which is likely related to attractive 
studying and working conditions for related 
professions in less urbanized regions.

The paper is structured in the following 
way: In Section 2, the theoretical background 
and related literature are presented. The trans-
formation of the HES in Germany is explained 
in Section 3. Thereafter, Section 4 contains the 
empirical approach of our study. Finally, our 
findings are presented (Section 5) and dis-
cussed (Section 6), and policy recommenda-
tions are given in Section 7.

THEORETICAL BACKGROUND AND 
RELATED LITERATURE

Within- country student mobility is often ex-
plained by rational choice theory, models 
of status- attainment, and life course theory, 
which translate into two main streams in the 
empirical literature (Dotti et al. 2013). First, 
there are studies that are based on the status 
attainment models like the Wisconsin model 
of Educational and Occupational Attainment 
or the Blau- Duncan’s model, which focus on 
determinants such as the parents’ education, 
individual educational attainment, socio- 
economic status, mental ability, and other 
influences from peers and family (Haller & 
Portes 1973). Consequently, many of these 
studies concentrate on socio- economic and 
parental background as well as individual moti-
vations on the base of (semi- ) structured inter-
views and surveys.

In the second literature stream the main 
theoretical base is Rational Choice Theory 
(RCT), according to which students tend to 
maximize their individual utility when choos-
ing where to study. The individual utility is low-
ered by more than monetary costs, also social 
and psychological costs matter in this context, 
all of which are held to counteract distance in a 
migration decision (Sjaastad 1962). Given that 
students’ utility is improved by better quality of 
living and studying, studies within this stream 
are particularly interested in evaluating the im-
portance of the quality of universities (Bratti 
& Verzillo 2019) and locational factors in stu-
dents’ locational choices. Within this stream, 
frequently a life cycle perspective is taken, that 
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is, students’ decisions are contextualized by 
the biographical point of time of their choice 
(Elder et al. 2003, p. 12). Over the course of 
their life, certain aspects gain in importance 
while others decrease. For instance, while at 
the beginning of their study programmes, stu-
dents tend to be more focused on the content 
of their programmes and the attractiveness of 
the university’s location, at a later stage and 
especially for graduates, aspects related to 
the situation in the labour market and career 
prospects become more important and young 
people tend to move to ‘escalator regions’ 
(Fielding 1992).

While there are many reasons for students 
not to leave their home region, it is argued 
frequently that most of them correlate with 
geographical distance. It is therefore (still) the 
most critical, and deterring, factor for student 
migration, even when controlling for various 
dimensions of socio- economic status and when 
considering a wide range of (dis- )advantages 
of the origin and destination region (Alm 
& Winters 2009; Gibbons & Vignoles 2012; 
Dotti et al. 2013). Researchers model this by 
means of the origin- destination- framework 
(Wielgoszewska 2018). For instance, low unem-
ployment rates in the HEI destination location 
have been identified as a pull factor and high 
unemployment rates in the location of origin 
act as a push factor (Cooke & Boyle 2011; Dotti 
et al. 2013; Lourenço & Sá 2019). The overall 
state of the local economy can also be a push 
or a pull factor for students depending on the 
economic situation on- site (Tosi et al. 2019). 
Interestingly, while they seem rather straight-
forward, these empirical results are not unam-
biguous across HES and countries (Psycharis et 
al. 2019).

The mobility- reducing effect of distance 
still holds when HEI- specific factors like qual-
ity and programme scope are taken into con-
sideration (Sá et al. 2004; Bratti & Verzillo 
2019). In the empirical literature aspects such 
as socio- economic status and pre- college expe-
riences often overshadow the role of geogra-
phy (Hillman 2016, p. 1011). However, there 
are many reasons why distance still matters. 
Emotional costs rise with distance because 
changing locations involves giving up social 
ties and increasing transaction costs (Denzler 
& Wolter 2010; Winters 2011; Dotti et al. 2013, 

2014). There is also strong evidence of poten-
tial students living further away from a HEI 
being less likely to participate in a higher 
education programme, despite there are 
some programmes like education, medicine 
or arts that are able to attract students living 
far away from a HEI (Frenette 2004, 2006; Sá 
et al. 2004; Denzler & Wolter 2010; Suhohen 
2014). Distance is a cost factor and, therefore, 
an equity problem. Therefore, its impact on 
students’ decisions is strongly shaped by the 
socio- economic background and seems to 
cause a selection process at the Master level 
in Germany (Krawietz 2008; Lörz et al. 2015). 
Furthermore, in some countries, tuition and 
the costs of visiting a HEI may be significant 
in the choice process (Sá et al. 2004; Alm & 
Winters 2009; Dwenger et al. 2012; Wakeling & 
Jefferies 2013; Dotti et al. 2013). While tuition 
fees in Germany are generally relatively low, 
they may still impact students’ locational choice 
and in particular for those from lower- income 
families (Spiess & Wrohlich 2010; Lörz et al. 
2015; Neugebauer et al. 2016; Kretschmann et 
al. 2017).

Notably, in the last years, the role of HEIs 
has changed (Perna 2006). Today, the HEIs 
cater to their costumers (students) and ac-
tively engage in marketing as well as branding 
(Vrontis et al. 2007; Han 2014). Therefore, 
students get more information on the one 
hand, which will enhance their decision. At 
the same time, the decision about where to 
study also becomes more complex and poten-
tially distorted by selective information or in-
formation overload. Consequently, a ‘rational’ 
choice is (despite the better access to more 
information) as unlikely as ever (DesJardins & 
Toutkoushian 2005, p. 216). Nevertheless, at 
least the re- evaluation of their study location 
can be expected to have become more rational 
because of higher levels of accumulated knowl-
edge about study programmes after having ob-
tained a Bachelor’s degree (Holdsworth 2009; 
de Boer et al. 2010).

We expect that the changes in the higher 
education system lead to different spatial 
mobility patterns of students. The life- course 
approach suggests that decisions at an early 
stage of an academic career, for example, after 
high school, will be strongly impacted by the 
social and cultural attractiveness of locations. 
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Moreover, relations to (high school) friends 
and family are of higher importance (Perna 
2006). In contrast, at a later stage, students tend 
to be more concerned about the job market 
and their professional career. Consequently, 
this will play a bigger role when deciding about 
where to study their Master.

This is summarized in our two hypotheses:

H1: The choice of study location is stronger 
shaped by the economic attractiveness of the HEI 
destination region for students transitioning from 
Bachelor to Master than when high school stu-
dents choose where to study for their Bachelor.

H2: The decision of where to study is stronger 
shaped by HEIs’ proximity to students’ home 
regions for students transitioning from high 
school to Bachelor than for those advancing from 
Bachelor to Master.

Crucially, the BP may have substantial conse-
quences for regional job markets and general 
spatial inequality. A greater mobility of stu-
dents towards already prosperous agglomer-
ations will potentially fuel a brain- drain from 
regions without or with small HEI (Gareis et 
al. 2018) and add, in form of a more potent 
labour pool, to the advantages of agglomera-
tions and economically flourishing regions 
(e.g. Dotti et al. 2013). Especially, this could be 
the case for specific fields of study like business 
studies where graduates tend to be more mo-
bile and on occasion move to agglomerations 
(Venhorst et al. 2010).

THE TRANSFORMATION OF THE 
GERMAN HES

Starting in 1999, the BP has massively reformed 
the HES in Germany. The traditional one- 
tiered- system with a 4 to 6- year degree structure, 
comprising the degrees of Diploma, Magister 
and State Examination, was transformed into 
TTSS with a 3-  to 4- year Bachelor and a 1-  to 
2- year Master’s degree. Today, just 6.5 per cent 
of all degree programmes have not been trans-
formed to this system. Consequently, the trans-
formation of the HES towards the new system 
can be considered as completed1 (HRK 2018).

As pointed out above, the reorganization 
of the HES implies today’s students having a 
much greater mobility potential than in the 

previous system. Their locational decision 
process that originally included more or less 
one decision (from upper- secondary school 
to higher education) has been extended by an 
additional opportunity to alter their locational 
choice (transition between Bachelor and 
Master). This opportunity is taken by 53 per 
cent of the Bachelor students at UAS, and 77 
per cent of the Bachelor students at universi-
ties in Germany (Rehn et al. 2011). These num-
bers are high compared to other European 
countries (de Boer et al. 2010). Furthermore, 
many students also reconsider their locational 
choice at this stage (Heine 2012; Lörz et al. 
2015).

The attractiveness to move has grown 
during the transition phase. In particular, 
the number of potential study locations has 
substantially increased in Germany (HRK 
2019), which was especially driven by the con-
vergence of universities and UAS. In contrast 
to pre- BP times, today, the two institutions 
share the same study system (Bachelor- 
Master- degrees) and have become very sim-
ilar in terms of pushing research, as well as 
attracting students. The UAS have therefore 
become serious alternatives to the classic uni-
versities and consequently have enlarged the 
opportunity set for students.2 Nevertheless, 
about two- thirds of the HEI students are still 
enrolled in universities and only one third at 
UAS (Turner 2019). The still existing differ-
ence between the two also shows in the struc-
ture of students. Students at UAS tend to be 
older, they have more frequently a vocational 
training background, and have less educated 
parents (Neugebauer et al. 2016). This trans-
lates into different mobility patters as well, as 
students from higher- income families tend 
to be geographically more mobile (Spiess & 
Wrohlich 2010). Another crucial develop-
ment in this context is the ever- increasing 
student numbers that surged from around 
1.8 in 1999 to around 2.9 million students in 
2020 (BMBF 2020). Other countries facing 
similar changes of their HES witness grow-
ing numbers of students who would not have 
pursued an academic career before the BP 
(Cappellari & Lucifora 2009). For this rea-
son, as the growth exceeds the expansion of 
HEI’s capacities, increasing student numbers 
could lead to growing competition for study 
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places and a potential reorganization of mo-
bility patterns.

EMPIRICAL METHOD –  A ZERO- INFLATED 
MODEL APPROACH

From the above, it becomes clear that parents 
and peers influence the decision of where to 
study. The local environment further adds a 
range of constraints, incentives and opportu-
nities. Nevertheless, the decision is ultimately 
an individual one implying that empirical in-
vestigations into this process would naturally 
also take place at this level. Unfortunately, in 
Germany it is currently  not possible to ac-
cess individual- level data on study location 
choices and combine this with  HEI or  re-
gional level variables that are not aggregates 
of the individual- level information over such 
a long period. This  is only possible by work-
ing at a level of higher aggregation. Given 
our interest in these factors,  consequently, 
we  must  accept this  restriction  and  employ 
macro- level approach  following Dotti et al. 
(2013, 2014) that is explained in more detail 
in the following.

As pointed out above, we aim to explain 
the intensity of inter- regional student mobil-
ity in Germany with regional characteristics of 
students’ home and destination locations. We 
consider all locations in the country at the level 
of districts. However, we have to account for 
the fact that while each student has only one 
home location within a district, there might be 
multiple HEI in a district. The latter prevents 
just looking at district- to- district mobility. We 
therefore consider all potential home districts 
in combination with all potential HEI within 
districts. Put differently, we model to what ex-
tent HEIs attract students from all districts in 
Germany and how this has changed from the 
time before, to the time during, and to the 
time after the implementation of the BP.

Our units of observation are pairs of HEIs 
(destinations) and districts (origins) for which 
we observe a flow (number of students) inten-
sity. As is common in these types of settings, we 
apply a modified gravity regression approach 
with the number of students moving from dis-
trict A to HEI 1 at time t as a dependent variable 
(Dotti et al. 2013). Most HEI receive students 

from a limited set of locations implying that 
the distribution of the dependent variable is 
dominated by zero values and few cases having 
relatively large numbers (see Figure S1).

To address the excess of zeros, we use a zero- 
inflated Poisson model (ZIP). We refrain from 
using a negative binomial regression because 
the high amounts of zeros are accompanied by 
many low and few high values (f).3

A zero- inflated model consists of two parts: 
the binary part, which models the existence 
of zero counts (no student mobility), and the 
count part, which represents the intensity of 
mobility conditional on the existence of a pos-
itive count in the first place (positive numbers 
of students moving). The model provides a dis-
tinct set of coefficients for each of these parts. 
However, we restrict the presentation and dis-
cussion to the count part of the zero- inflated 
regression models, which we see as being more 
meaningful than the zero- part. The latter mod-
els the existence of a positive flow between 
locations, which might be minor in many in-
stances (see Figure  S1). The results of these 
models are in the attachment.

To account for potential differences be-
tween fields of study, types of HEI, and peri-
ods, separate models are run for each of these 
situations.

DATA

Our data are collected from several sources. 
The basis is microdata of the Research Data 
Centres of the Statistical Offices of the Federal 
States. Every student and his or her character-
istics such as age, origin, previous field of study 
are recorded for the years from 1995 to 2015 
in a cross- sectional database with no linkage 
to the educational biography of the students 
(RDC 2019). The data files are available for 
every summer and every winter term. However, 
just winter term files register all students. The 
data covers 814 HEIs and differentiates be-
tween 402 districts of origin (German NUTS- 3 
regions after recoding local government re-
forms (DESTATIS 2019)). Due to changes 
in the delineation of districts in the 1990s in 
Germany, many regional statistics are difficult 
to compare over time. However, since 1999, 
the delineation is relatively stable or allows for 
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aggregating consistently. We, therefore, restrict 
our time of observation to 1999 and the most 
recent years for which data is available (2015).

We geolocated all 814 HEI locations using 
Google Maps (Google 2018) and created 
327.228 pairs of HEI –  district with their accord-
ing numbers of students moving from their or-
igin (district of university entrance Diploma) 
to their destinations (HEI location). Due to 
confidentiality, counts have to be aggregated 
to a minimum of 3 students per combination. 
Consequently, personal information, like gen-
der, age and previous study programmes or ac-
ademic degrees remain unavailable. However, 
we obtained the exact numbers of students 
per year for each HEI- district pair. Similar to 
Winters (2011), we concentrate on domestic 
migration in Germany and neglect all interna-
tional mobility, as that may have very different 
mobility patterns and motives.

In contrast to most of the literature but in 
line with Ciriaci (2014) and Dotti et al. (2013), 
we differentiate between fields of studies as 
these are known to show distinct geographical 
mobility patterns. More precisely, we consider 
three distinct fields of study: engineering, nat-
ural sciences, and business studies. Students of 
business studies are known to be the most mo-
bile group, with more than half of them having 
changed their HEI in Germany during their 
period under study (Heine 2012). In contrast 
to this finding, natural science and engineer-
ing students are known to be the least mobile 
group in Germany (Heine 2012; Haussen & 
Uebelmesser 2018). Hence, we collected the 
numbers for these three different fields of 
study.

To isolate the effect of the HES transition, all 
models are estimated for three periods (prior 
2002, 2003– 2008, and the years after 2009) with 
the first period representing the time in which 
the traditional system dominated (primarily 
Diploma- based study programmes). The sec-
ond period encompasses the time in which 
most study programmes were re- organized to 
the Bachelor- Master system. The third period 
shows the period after most of the transitions 
were completed, and mostly Bachelor and 
Master programmes were offered.

Through running separate models, we con-
sider differences between universities and UAS 
as well as the three types of degrees (Diploma, 

Bachelor and Master) by larger differences in 
effect sizes and change of +/-  signs controlled 
for significance by the test established by 
Paternoster et al. (1998). Each combination of 
fields of study, period, type of HEI, and types 
of degrees represents an individual scenario 
for which a regression model is estimated. As 
we also include some models for situations 
with and without tuition fees, we estimate 54 
ZIP- models in total (Tables  2– 4 and S1– S3). 
Summary statistics for the different years of ob-
servations are available upon request.

The information on student flows was com-
bined with secondary regional data obtained 
from the INKAR database (INKAR 2018). If not 
relational in nature, that is, the variable char-
acterizing the relationship between the district 
of origin and destination HEI, all variables are 
created in two versions. The first approximates 
the conditions in the students’ district of origin 
(Orig:) and the second that in the district of 
the HEI (Dest:). Consequently, we assigned all 
HEI to their corresponding districts.

The first is (air- line) distance from the 
district of origin to the HEI. It is one of the 
focal variables in the models (log(distance)), 
which relates to hypothesis 2. We thereby im-
prove upon many existing studies that do not 
rely on exact distances (Spiess & Wrohlich 
2010; Lourenço & Sá 2019). Alternative mea-
sures found in the literature are distances to 
other metropolises (Winters 2011) or rail- 
network- distances (Gibbons & Vignoles 2012). 
However, in line with Lourenço and Sá (2019), 
we expect strong correlations between the dif-
ferent measurements and, therefore, choose 
air- line distance for our models.

We also consider if students’ district of 
origin and their HEI are located within the 
same federal state (Within state) to capture 
potential institutional boundaries as well as 
considering an alternative measure of geo-
graphic distance and cultural similarities 
(Alm & Winters 2009; Buenstorf et al. 2016). 
We also differentiate if a relation implies 
moving from (or to) locations in the for-
mer German Democratic Republic (GDR) 
(West- East & East- West). Moreover, a differ-
entiation is done between mobility to and 
from agglomerations (Orig/Dest: agglom-
eration) and rural areas (Orig/Dest: rural) 
(Venhorst et al. 2010). We use the definition 
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of agglomerations by the BBSR (2009), which 
relies on population density and inhabitants 
and is widely used in studies about Germany 
(Buenstorf et al. 2016). Accordingly, agglom-
erations are defined as regional metropolises 
with more than 300,000 inhabitants or a pop-
ulation density of 300 inhabitants per square 
kilometre, and rural regions have more than 
100,000 inhabitants or 100 inhabitants per 
square kilometer (BBSR 2009). Lastly, there 
are urbanized regions that do not qualify as 
any of these two and are not included. These 
dummy variables are complemented by the 
total population (Orig/Dest: pop) and the 
population density of the region of origin 
and destination (Orig/Dest: pop density). 
Student migration is often affected by these 
variables, and we, therefore, control for both 
(e.g. Faggian et al. 2007). To further capture 
mobility between rural and urban origin, we 
also add the relational variable difference in 
population density (Diff pop density).

University rankings for Germany are not 
used in our analysis because they are not con-
sistent between HEI and fields of study (Zeit 
Campus 2020), and they do not play a major 
role in the decision process of students in 
Germany (Weisser 2020). A better indicator 
is to account for more saturated student pro-
grammes and HEI that are potentially more 
attractive (e.g. Ciriaci 2014). Therefore, we 
consider the number of students in the same 
field of study at the HEI (Orig/Dest: studs field 
of study) and the total numbers of students at 
the HEI (Orig/Dest: studs).

Further indicators are the gross domes-
tic product (GDP) (Orig/Dest: GI) at the 
home and destination district. GDP reflects 
potential differences in terms of economic 
prosperity that are also closely related to em-
ployability (Sá et al. 2004; Dotti et al. 2013). 
Last but not least, we consider tuition fees 
at the HEI and HEIs of students’ districts of 
origin (Orig/Dest: tuition fee). Some fed-
eral states have implemented these in the 
years after 2008/2009. Tuition fees are im-
plemented state- wide, and hence, they are 
implemented into the model utilizing state 
dummies for students’ states of origin and 
for that of the potential HEI. Notably, tuition 
fees are relatively low (~1000 € per year) and 
were introduced and abandoned at different 

times during the observational period im-
plying that they are not time invariant. This 
circumstance is considered in our model for 
the period after 2009. The abbreviations of 
the variables and descriptions can be found 
in Table 1 in the Appendix.

RESULTS ON SPATIAL FACTORS 
IMPACTING STUDENTS’ MOBILITY

To get an impression of the development 
of the higher education system in Germany, 
Figure 1 gives an overview of the develop-
ment of student numbers from 1995 to 2015. 
It visualizes the rapid increase in Bachelor’s 
students since 2000, especially in the field of 
engineering sciences. Student numbers in 
natural sciences instead seem to have stabi-
lized since 2011, whereas business studies still 
shows a steady growth in student numbers. 
Diploma student numbers remained stable 
until 2005. Notably, the transition seems to 
have been quicker in the natural sciences 
and in business studies. Schuster et al. (2013) 
relate the late transition of engineering pro-
grammes to the strong image assigned to the 
‘Dipl.- Ing.’ degree. In addition, significant 
numbers of Master students are observable 
from 2010 because total numbers from the 
pairs of the district to HEI were too small for 
the previous years. Therefore, we start our 
statistical models from 2010 onwards.

Tables  2– 4 show the results for the three 
different fields of study for universities (re-
sults for UAS are available in Tables  S1– S3 
in the supplemental material). The GDP of 
origin regions (Orig:GDP) is more complex 
and interrelated with student mobility as ex-
pected. For business studies students at uni-
versities, who come from economically more 
successful regions, there is a tendency toward 
higher mobility. However, this trend becomes 
weaker after the implementation of the BP 
(Table 2). For every other field of study and 
UAS, one can see that the weaker the eco-
nomic performance of the origin region the 
more mobile the students get, especially after 
the BP (Tables  3– 7). There are only some 
exceptions for Diploma students of business 
studies at UAS and Bachelor students of nat-
ural sciences at UAS and university in the 
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Table 1. Variable descriptions.

Variable Description

log(distance) Logged distance from the centroid of the home district to HEI
Within state dummy for mobility within the state (0 = no, 1 = yes)
West- East Dummy for mobility from west to East Germany (0 = no, 1 = yes)
East- West Dummy for mobility from east to West Germany (0 = no, 1 = yes)
Orig:agglomeration Dummy for an origin in agglomeration (0 = no, 1 = yes)
Dest:agglomeration Dummy for agglomeration as a destination (0 = no, 1 = yes)
Orig:rural Dummy for the rural region as the origin (0 = no, 1 = yes)
Dest:rural Dummy for the rural region as a destination (0 = no, 1 = yes)
HEI type Dummy for HE type university and UAS (0 = no, 1 = yes)
log(Dest:studs field of study) Logged Number of students in the field of study at the HEI
log(Dest:studs) Logged total number of students at the HEI
log(Dest:pop) Logged total population at HEI district
log(Dest:pop density) Logged population density at HEI district
log(diff pop density) Logged difference between population density at home and HEI 

district
log(Orig:pop) Logged total population at home district
log(Orig:pop density) Logged population density at home district
log(Orig:GDP) Logged gross domestic product at home district
log(Dest:GDP) Logged gross domestic product at HEI district
Dest:tuition fee Dummy for tuition fee at HEI district (0 = no, 1 = yes)
Orig:tuition fee Dummy for tuition fee at home district (0 = no, 1 = yes)

Figure 1. Development of student numbers of different fields of study and degree types from 1995– 2015. 
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phase of transition (Tables 3 and 5), but ef-
fect sizes related to Orig:GDP are small.

Another interesting finding is the connec-
tion of east- west and west- east mobility for the 
different fields of study and HEI type. Except 
for engineering students at UAS, all Bachelor 
students are highly attracted to move from 
West to East, especially during the phase of 
transition. There are several potential reasons 
for this. For instance, it could be explained 
by the different speed of spread of Bachelor 
programmes across Germany, the available stu-
dent places, lower costs of living, and the bet-
ter student- to- teacher- ratio in East Germany 
(Lewin & Pasternack 2007). However, there is 
no general tendency for an East- West or West- 
East migration of students across the different 
fields of study and HEI type which is different 
from the case of Italy with its strong south- 
north mobility trends (Dotti et al. 2013). Since 
we do not have additional information on the 
underlying causes for the significant results of 
the  West- East migration of students, we  have 
to leave it to future research to shed more light 
on this observation needs to explore the rea-
sons behind it.

Differences in population density and total 
numbers in population do not seem to mat-
ter significantly across the different fields of 
study and HEI types. This circumstance does 
not differ from the mobility behaviour of 
Diploma students before Bologna. Students 
of different fields of study and different HEI 
types vary considerably between degree types 
and across time. In comparison to other 
countries, tuition fees (models with +sf) are 
found to play a complex role in Germany. 
Our empirical results suggest that they have 
a much lower impact on the decisions of 
students where to move for their study pro-
grammes. In fact, in the case of Bachelor and 
Master students in the field of business stud-
ies, higher tuition fees even seem to attract 
students (Tables 2 and S1)! Similar results are 
yielded for Bachelor students of natural sci-
ences at UAS (Table S2). This contradicts our 
expectations and the results of Dwenger et al. 
(2012) and Alecke and Mitze (2012). While 
it is beyond the scope of the present paper 
to analyse this in greater depth, we believe 
that this effect is caused by the relatively (to 
other countries) lower magnitude of the fees 

and the potential signalling effect of tuition 
fees, as indications of better learning envi-
ronments. Students from different fields of 
study and HEI type react differently to this 
issue which needs further clarification.

RESULTS ON MOBILITY AND EFFECTS OF 
BP

We hypothesized that students in general and 
master students in particular are increasingly 
attracted by good economic situations in HEI 
regions. This is not confirmed in all our mod-
els implying that students are not generally at-
tracted by economically well- off districts. Only 
Diploma students of business studies at UAS 
after 2009 (Table  S1), Diploma students of 
natural sciences at universities and engineer-
ing at UAS and Bachelor students of engineer-
ing in the phase of transition, are attracted by 
high GDP in the destination region. However, 
Master students seem to be less repelled by 
higher GDP and accompanied higher costs of 
living in destination regions than Bachelor stu-
dents after 2009, except for students of natural 
sciences at universities. This finding is in line 
with previous studies for the transition from 
Bachelor to Master in Germany (Lörz et al. 
2015): The more advanced the study progress, 
the higher the costs for students in general. 
Consequently, students in Master programmes 
do not tend to study in regions with higher 
GDPs because living expenses are higher in 
these regions. If we consider students’ orien-
tation towards agglomerations and their as-
sociated thicker labour markets, one can see 
that only Master students of business studies at 
universities are attracted by agglomerations in 
general. This finding shows the discrepancies 
between fields of study and HEI types as well 
as the changing mobility patterns due to the 
BP. More precise, we observe a positive trend 
related to the number of students in the field 
of study (Dest:studs field of study) at students’ 
destinations for all fields of study and HEI 
types. Nevertheless, the size of HEI (Dest:studs) 
only matters for Master students of business 
studies and Bachelor and Master students of 
engineering at universities. We suspect that 
the attraction of size is due to its correlation 
with reputation and research resources, which 
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appear to be more highly valued by students 
of business studies and engineering. Moreover, 
large universities are often located in agglom-
erations and thereby provide easier access to 
prolific labour regions, which appears to be 
more essential to Master students of business 
studies. Furthermore, students at UAS are 
highly attracted by rural UAS, especially for 
Master programmes. This finding could be 
connected to the results by Busch and Weigert 
(2010) who verified a strong connection of 
UAS to local labour markets. Nevertheless, we 
must reject hypothesis H1, as the economic at-
tractiveness of HEI destinations is not more im-
portant for Master students in all cases studied.

In contrast to hypothesis H1, our results 
confirm hypothesis H2. In general, students are 
less influenced by distance when deciding about 
where to take up their studies today compared 
to the past. This is particularly true for students 
of Bachelor and Master programmes and less 
so for students of Diploma programmes. This 
tendency is consistent across the transition and 
the phase after implementation. Accordingly, 
it seems to be the case that the increasing frag-
mentation of study programmes spurs the spa-
tial mobility of students, which strengthens the 
idea of a ‘Bologna- Drain’ (Gareis et al. 2018). 
This is visible by the weaker effect of the vari-
able Within state for Bachelor students in the 
phase of transition in contrast to the phase 
after the implementation of the BP (Tables 2– 
4 and S1– S3). However, an approximation of 
the within- state mobility (Within state) to the 
prior BP time is only apparent for Bachelor 
programmes after 2009 and not for Master 
programmes in general. Our findings clearly 
support our hypothesis. In particular, we find 
Master students to be more mobile, that is, less 
constrained by distance, than students at the 
Bachelor level. This is also in line with Heine 
(2012) and support the idea of the decision 
where to start a Master’s programme being 
made more consciously and independently 
of social factors (de Boer et al. 2010). Across 
all fields of study, HEI, and types of degrees, 
distance is always having a deterring effect on 
student mobility (significantly negative coef-
ficient). The same holds for study locations 
within the same federal state of students’ re-
gions of origin (Within state). Here, we also 
find a positive coefficient in the models for 
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Bachelor and Diploma students. Notably, the 
effect sizes differ substantially. Distance effects 
are strongest for all Bachelor students at both 
HEI types after the system transition in 2009. 
Whereas between 2003 and 2008, the effects 
differ between fields of study and HEI type: 
Diploma students here are more negatively im-
pacted in their mobility than are Bachelor stu-
dents. The distance effect is most substantial 
for Bachelor students in the field of engineer-
ing of UAS in the period after 2009 (Table S3). 
It is rather weak for Diploma students of natu-
ral science at UAS (Table S2).

New and heterogeneous Bachelor pro-
grammes may have attracted many stu-
dents and therefore acted as pull factors for 
HEI entrants during the transition phase. 
Subsequently to this phase, the ‘novelty’ effect 
levelled off and mobility patterns adjusted to 
the initial ones during the ‘Diploma’ era be-
fore 2002. This interpretation is supported by 
the significantly negative coefficients of Within 
state. Interestingly, we observe Diploma stu-
dents to be more likely to leave their home 
states to study after the implementation of the 
BP than prior to this process. Most likely, this is 
due to the excellent reputation of the Diploma 
degrees (Schuster et al. 2013). The finding can 
be seen as an indication that (some) students 
value certain types of degrees more than the 
attractiveness of regions. All in all, we do not 
find Bachelor students to reveal a preference 
to study in their home region that goes beyond 
that of Diploma students. In other words, the 
BP did not stimulate Bachelor student mobil-
ity across larger distances. This contrasts the 
effect of the BP on Master students which is in 
line with our hypothesis H2, the reform made 
geographic mobility easier and more attractive.

DISCUSSION

Our results do not show the expected shake- up 
of existing student mobility patterns due to this 
transition. The nearest indication of such is ob-
served for business studies students: Bachelor 
and Master students here show different be-
haviours than their counterparts studying 
Diploma programmes before the transition. 
For this field of study, we partly confirm ear-
lier findings based on questionnaires (Krawietz 
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2008; Heine 2012) and implications from stud-
ies on graduate migration in the Netherlands 
(Venhorst et al. 2010). However, we do not ob-
serve massive changes in student mobility for 
two other fields of study (engineering and nat-
ural sciences) and do not know anything about 
the many different fields of study which we did 
not investigate.

The study confirms the existence of sub-
stantial differences in students’ mobility pat-
terns with respect to their fields of study. For 
instance, the preference for agglomerations 
became much stronger for students of business 
studies than for students in engineering and 
natural sciences. Business study students and 
students of natural sciences are also more at-
tracted to locations in the East of Germany than 
students of engineering. Similarly, we identify 
significant variance in the mobility patterns of 
students at universities and those at UAS. For 
instance, university students are more likely to 
stay in their home region than students at UAS 
who prefer studying in proximity to prolific la-
bour markets. Most likely, UAS seem to be more 
specialized and more connected to local labour 
markets than are universities (Jaeger & Kopper 
2014). Accordingly, if students are less likely to 
find a fitting study programme in their home 
region, they need to be spatially more mobile.

Our study has some significant shortcom-
ings that need to be pointed out. First, while 
we can exploit a unique data source, it does 
have some limitations. Most notably,  we can-
not model the processes at the level where 
the actual locational choice is made: the 
level of the individual.  It implies that we use 
a macro- level approach instead of a more ap-
propriate individual- level study. Consequently, 
our  study  does not  consider  variations  in  in-
dividual characteristics such as age, gender, 
parental background and household incomes, 
which are known to play a major role in stu-
dent mobility (Sá et al. 2004). We also cannot 
work with a true panel such that we can differ-
entiate students making multiple moves  and 
those that move just once. Naturally, their 
mobility patterns might be  very different.  All 
this  will have  to be addressed by future re-
search utilizing individual- level data. However, 
even the macro- level approach  is constrained 
by data limitations, as student flows of less than 
three students (given specific characteristics) 
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are not observed due to confidentiality rea-
sons. However, we were able to track the mo-
bility of students from three different fields 
of students and the two different university 
types in its entirety over a much longer period 
than studies from individual- level  data (e.g., 
Faggian et al. 2007; Krabel & Flöther 2014).

CONCLUSIONS AND IMPLICATIONS

Our study investigates student mobility over 
a considerable period and identifies a num-
ber of (spatial) factors that shape these pat-
terns. Noticeably, our results highlight the 
heterogeneity between fields of study that 
seems to be of much bigger relevance than 
the re- configuration of the system in the 
course of the transformation. Nevertheless, 
there is still a significant need for research 
on the long- term development of student mo-
bility flows, especially for individual charac-
teristics (Perna 2006). However, we have yet 
to learn about what role these play in times 
of system transitions. For instance, students 
with limited economic resources might react 
differently to the transition than those that 
are economically better off (Lörz et al. 2015). 
In addition, there is still a high demand for 
research on student mobility on a small scale 
that explores in more detail intra- state and 
intra- regional mobility (Alm/Winters 2009). 
Such studies may also consider HEIs’ hetero-
geneity in terms of research and teaching 
quality to a larger degree than what our data 
allowed us to do. For example, such studies 
may be able to analyse the roles of rankings or 
word- of- mouth in students’ decisions (Ciriaci 
2014; Bratti & Verzillo 2019).

In addition to more research, there are sev-
eral further implications that can be drawn from 
our study. Most importantly, distance (still) mat-
ters. That is, local embeddedness, information 
asymmetries and preferences for staying at 
home are strong factors potentially preventing 
an optimal allocation (match between the place 
of study and personal characteristics) of stu-
dents. Further increasing the availability of in-
formation on study programmes and locations 
will potentially reduce geography’s relevance. 
Of similar importance is the finding that urban 
regions and economic agglomerations are more 

attractive to particular sets of students. While we 
observed only students of business studies to 
be particularly attracted to economically more 
prosperous regions, we have little doubt that 
similar results would be yielded for other groups 
of students. Consequently, by increasing the 
opportunities for spatial mobility, the Bologna 
reform has further added to the already large 
advantages of these areas and thereby fuelled 
spatial inequality. To what extent this effect can 
be countered and potentially be compensated is 
yet to be explored.

Lastly, by making data on student mobility 
more easily accessible, political entities will not 
only help researchers on the matter, but it may 
also help HEI in sharpening their marketing 
efforts. Faggian and Franklin (2014) describe 
that the ability of policymakers, HEIs and their 
related regions to attract students is as import-
ant as attracting graduates. Therefore, data 
availability could help to create appropriate ac-
tions which not just relate to the own data in the 
HEIs, but in times of increasing competition 
could help to identify successful and less suc-
cessful strategies and evaluate them over time. 
Again, it might also help in addressing the con-
centration of students in prosperous regions, as 
it will allow HEI in less well- off regions to more 
precisely target students for which they offer 
the best student conditions and programmes. 
In this context, it may also help students to 
make more informed choices and deviate from 
potential herd- behaviour that most likely bene-
fits well- known HEI in prominent regions.
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Notes

 1 Of 19,559 degree- programmes there are 8832 
Bachelor and 9113 Master degree programmes 
in the fall term 2018/2019 (HRK 2018).

 2 The primary difference between universities and 
UAS is that UAS are not allowed to grant Ph.D. 
degrees, and, therefore, basic research is still 
being dominated by traditional universities.

 3 The Vuong test has a significant z- test, and, there-
fore, the zero- inflated- Poisson model is pre-
ferred to the standard Poisson model.
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