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Abstract

How did the introduction of the Bachelor-degree system a�ect students in Ger-

many? Combining rich data on university students with administrative data

on universities' study programs, we exploit variation in the timing of Bachelor-

degree implementation across departments. To account for endogeneity in stu-

dents' enrollment decisions, we apply an instrumental-variable approach based

on the distance di�erential between an individual's nearest universities with a

Bachelor's and a traditional degree program. Overall, we do not �nd reform ef-

fects on students' mobility, dropout, and internship participation, although there

is indication that the reform reduced dropout for females and for high-achieving

students and increased study satisfaction.
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1 Introduction

Higher education is generally perceived as becoming increasingly relevant in today's

knowledge economies (Vandenbussche et al., 2006). In this regard, a country's fu-

ture competitiveness relates to the productivity of its tertiary education system. The

Bologna Reform was aimed at increasing the e�ciency and attractiveness of higher

education within European countries. In particular, policy-makers wanted to increase

the mobility and employability of university students by introducing a homogeneous

degree system based on two main cycles, the Bachelor/Master system (European Min-

isters of Education, 1999). In Germany, this led to the abandoning of the hitherto

single degree system. Since the Bachelor degree (the �rst cycle degree) can be ob-

tained in less time than a traditional degree, the new degree system reduces the costs

of earning a �rst tertiary education degree. This reduction in costs could be expected

to increase enrollment and reduce dropout rates. Policy-makers also hoped that the

harmonization of the degree structure across European countries would increase in

particular international student mobility.

This paper investigates to what extend the restructuring of the higher education

degree system in Germany had the intended e�ects on students' mobility and employa-

bility. In particular, we analyze the e�ects of the reform on international and national

student mobility as one of the major policy goals. While any direct measures of labor

market outcomes are not yet available, we also analyze the e�ects on outcomes which

are potentially related to employability, such as dropout and internship participation:

Dropping out of university may reduce an individual's employment opportunities, par-

ticipating in internships may increase them. In addition, we investigate whether the

reform had a negative impact on the study atmosphere as perceived by students to

evaluate the concern of unintended side e�ects.

We exploit exogenous variation in the local availability of Bachelor programs to

estimate causal e�ects of the reform on student outcomes in Germany. Due to the

decentralized implementation of Bachelor degree programs in Germany, both old and

new degree programs coexisted for several years leading, on the one hand, to the
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possibility to evaluate reform e�ects without confounding changes over time, but, on

the other hand, to potentially endogenous sorting of students into old and new degree

programs. To solve this endogeneity problem, we employ an instrumental variables

approach by instrumenting enrollment into a Bachelor's program with the distance

di�erential between an individual's nearest university with a Bachelor's and the nearest

university with a traditional degree program.

We use a unique micro-level dataset on German high-school graduates of 2006

whom we observe in 2009. This dataset contains information on the place of high

school of the individual which enables us to link these data to rich administrative data

on university study programs in 2006 to employ our instrumental variables approach.

Our estimation results do not provide evidence that the reform had a signi�cant

e�ect on student mobility, dropout, and internship participation on average. How-

ever, we �nd a statistically signi�cant negative e�ect on dropout for higher achieving

students of about 10 percent and a borderline signi�cant negative e�ect on dropout

for females of about 9 percent. Furthermore, we �nd evidence that the reform had a

positive impact on the study atmosphere as perceived by students.

We are not aware of any study that evaluates the e�ect of the Bologna Reform on

student mobility, although this was one of the major policy goals. In a related study,

Parey and Waldinger (2011) analyze the introduction of the ERASMUS program,

which provides �nancial aid to students when going abroad, and �nd a signi�cantly

positive e�ect on international student mobility.

Existing research has mainly focused on the impact of the reform on enrollment

and dropout rates with di�erent �ndings across countries. Positive enrollment e�ects

have been reported for Italy and Portugal (e.g. Cappellari and Lucifora, 2009; Di

Pietro, 2012; Cardoso, 2008), whereas no signi�cant e�ect was found for Germany

(Horstschräer and Sprietsma, 2015). The evidence for dropout appears to be mixed

even within a country.

The remainder of the paper is structured as follows. Section 2 describes the Bologna

Process and the changes it induced in the German higher education system in more

detail. In Section 3, we discuss related literature. In Section 4, we describe the data

2



and present our estimation strategy for the identi�cation of causal e�ects. Section 5

contains our results. Section 6 concludes.

2 The Bologna Process

On June 19, 1999 the Ministers of Education of 29 European countries met in the

Italian city of Bologna to discuss a common strategy to promote the European higher

education area. Set forth in the Bologna Declaration, the main objectives of the so-

called Bologna Reform are to improve international competitiveness of the European

higher education area, foster (international) mobility of students, teachers and re-

searchers, and to strengthen the employability of the European university graduates.

In particular, the latter goal gained much momentum in Germany triggered by a broad

discussion about the e�ciency of the German higher education system in the late 1990s

and early 2000s.1 Many scientists as well as politicians and employers criticized that

the average German university student took too long to �nish a degree, dropped out

too frequently and was lacking important soft skills.

The universities of each member state were requested to introduce a �system of

easily readable and comparable degrees� based upon �two main cycles� (see European

Ministers of Education, 1999, p. 3) together with a unitary credit point system.

In Germany, this led to the abandoning of the single-tier study programs and the

respective degrees (called �Diplom� in some subjects and �Magister� in others) and the

introduction of the two-tier Bachelor/Master system. Theoretically, the new two-tier

system may o�er some important advantages compared to the old single-tier system,

but there may also be some disadvantages.

The Bachelor degree was thought of as a �rst academic degree which quali�es for

direct labor market entry whereas the consecutive Master degree should provide a

profound academic education for a scienti�c career. Since the Bachelor degree can

be earned in less time compared to one of the traditional degrees, this should lower

1For example, see Kultusministerkonferenz (1997) and Wissenschaftsrat (2000) for suggestions on
how to improve the German higher education system.
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the costs of investing in tertiary education for individuals interested in acquiring basic

academic skills and quickly entering the labor market. On the other hand, the Master

degree, which requires the successful completion of a Bachelor's degree, o�ers a more

specialized education, but students typically have to commit themselves to an overall

longer duration of study than before.2

A two-tier system also makes it possible to o�er Master programs which do not

require a Bachelor's degree in the same subject which increases the options for students

within the new system and, therefore, its attractiveness.3 However, it is not clear to

what extend Bachelor and Master degrees qualify for distinct employment positions.

In practice, both Bachelor and Master graduates might compete for the same job o�er.

This may reduce the value of the Bachelor degree, since Bachelor graduates obtained

less human capital than Master graduates. In fact, there is evidence that more than 72

percent of the students choose to obtain a Master's degree upon successful completion

of the Bachelor's degree (Heine, 2012).

The adoption process varied substantially across European countries: England, for

instance, already had a two-tier Bachelor/Master system in place and had to carry out

only minor adjustments. In Italy, the new system was introduced simultaneously at all

universities in 2001. Portugal opted for a decentralized introduction of the new degrees

and required its universities to switch to the new system at some point between 2006

and 2008. In Germany, universities were free to choose any point in time between

2000 and 2010 to introduce the new degree system. It was agreed upon that the

introduction process should be completed by 2010. In Germany, this goal was widely

achieved, with a few exceptions.4 In 2003, less than 5 percent of all departments had

adopted the new degree whereas by 2008 almost 90 percent had completely switched

to o�ering Bachelor degrees (see Horstschräer and Sprietsma, 2015, p. 1).

2The usual duration of Bachelor programs is three years, that of Master programs two years.
Traditional programs took four to �ve years.

3In fact, an explicit goal of the Bologna Reform also was the promotion of interdisciplinary study
programs (European Ministers of Education, 2003).

4For example, neither of the medicine departments introduced the new degrees. Likewise, law
departments were still o�ering traditional degree programs by 2010.
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The Bologna agreement did not provide any distinct implementation rules with

regard to contents of the new degree programs. This led to a fairly heterogeneous

adoption. Some departments tried to set up new programs that were speci�cally

tailored to the shorter study period of the Bachelor cycle. Others continued to o�er

the same program and only replaced the old with the new degree which ultimately led

to a tighter schedule of teaching (Winter et al., 2010).

3 Related Literature

The existing evidence on the e�ects of the Bologna Reform on student outcomes is

rather scarce, although it induced large changes in the tertiary education systems of

many European countries. This circumstance is most likely due to a lack of adequate

data sources and compelling strategies to identify causal e�ects. Cappellari and Lu-

cifora (2009), for instance, estimate the e�ect of the Bachelor introduction in Italy

on enrollment and dropout rates using a simple before-after comparison, thereby ig-

noring any potential biases from time trends as well as confounding factors that may

have occurred together with the implementation of the Bologna Reform and that may

have had an e�ect on the enrollment decision. Di Pietro (2012) re-evaluates their

analysis by employing a di�erence-in-di�erences approach. The author argues that

the Bologna Reform was primarily targeted towards individuals from less advantaged

social backgrounds, so that this subgroup constitutes the treatment group. He iden-

ti�es individuals as belonging to the treatment group when neither of their parents

have a university degree. Individuals with at least one parent with a university degree

constitute the control group.5 In order to capture the e�ect from time trends in en-

rollment, the author uses four cohorts of high school leavers, two before and two after

the Bachelor introduction in Italy in 2001.

5Although not explicitly stated in the paper, the author most likely refers to the fact that in
theory the Bachelor introduction reduced the cost of investing in higher education, because it takes
less time to earn a �rst degree so that the investment becomes pro�table for individuals at the margin
of investing.
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While this approach is more re�ned than a simple before-after comparison, it hinges

on the assumption that the Bachelor introduction did not a�ect individuals from the

control group. In fact, it is plausible to assume that the Bologna Reform also in�uenced

individuals from the control group in their decision to enroll in higher education as

it introduced a considerable amount of �exibility as described in Section 2. If this

also motivated more individuals from the control group to enroll in higher education,

the reform e�ect is underestimated. Cappellari and Lucifora (2009) conclude that

the reform increased enrollment by 15 percent, whereas Di Pietro (2012) estimates a

reform e�ect of 7 percent.

Two further studies attempt to gauge the e�ect on dropout rates in the Italian

context based on mainly descriptive evidence: D'Hombres (2007) �nds signi�cant lower

dropout rates among post-reform cohorts of university students, whereas Boero et al.

(2005) �nd no evidence of reduced dropout. Finally, Bratti et al. (2006) analyze the

extent to which the reform had an impact on study programs. They analyze data from

a single Italian university department and conclude that it became easier for students

to pass �rst-year courses. Cardoso (2008) and Portela et al. (2009) analyze students'

demand for study programs in Portugal. They �nd that departments which introduced

the Bachelor degree were more often chosen by �rst-year students than those which

remained o�ering a traditional degree program.

In a recent study, Horstschräer and Sprietsma (2013) analyze the e�ect of the

Bologna Reform on enrollment and dropout rates in Germany. They employ a �xed

e�ects panel model to analyze administrative data on the department level from 1998

to 2008. Overall, they do not �nd any e�ect of the Bachelor introduction on neither

enrollment nor dropout rates. However, results appear to di�er by subjects. In English

Language, German Language as well as Computer Sciences the Bachelor introduction

seems to have had a positive enrollment e�ect, whereas in Mechanical Engineering and

Electrical Engineering the e�ect is negative. Due to the decentralized introduction of

Bachelor programs in Germany, i.e. old and new degree programs coexisted for several

years, this result is likely to re�ect students' selection into one or the other degree

program. For the analysis of dropout rates a similar picture emerges. For Biology, the
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estimated e�ect is positive, whereas it is negative for Business Administration, English

Language Studies, and German Language Studies. Unfortunately, the authors are not

able to distinguish between students who quit studying and those who change subject

or university.

Mühlenweg (2010) tries to answer the question whether studying in a Bachelor's

program a�ected students' satisfaction. Controlling for observable student character-

istics, she concludes that the satisfaction of students in Bachelor programs is slightly

higher compared to their peers in traditional degree programs.

Finally, there are a few studies in the spirit of our IV approach exploiting proxim-

ity to a speci�c (treatment) location as a source of exogenous variation. Originating

in labor economics, studies in that �eld exploit distance measures orthogonal to un-

observed individual heterogeneity to investigate for example labor market returns of

further training programs (Mallar, 1979), years of schooling (Card, 1995) and type of

college and its degree's completion (Maluccio, 1998). In other areas, studies have used

the distance to the nearest nursery (Attanasio et al., 2013) or hospital (Baiocchi et al.,

2010; McClellan et al., 1994) to evaluate their causal impact.

4 Empirical Framework

4.1 Data and Descriptives

For our analysis, we use a cross-section from a rich panel dataset on German high

track leavers who graduated in 2006. We observe the individuals in December of

2009, i.e. three and a half years after graduating from high school.6 The survey

is conducted by the German Centre for Research on Higher Education and Science

Studies (Deutsches Zentrum für Hochschul- und Wissenschaftsforschung (DZHW))

and o�ers some important advantages for analyzing the e�ects of the Bologna Reform

on student outcomes. First, the dataset allows us to analyze several outcome variables

related to the policy goals of the Bologna Reform. Second, it contains information on

6The individuals were originally sampled in 2005, when they were still in school. However, all our
outcome variables are contained in the 2009 questionnaire.
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a student's place of high school (zip code) which enables us to merge information on

German universities and their degree programs in 2006. This information is needed

for our instrumental variable approach which is described in detail in the following

section.

The dataset contains information on a student's international and national mobil-

ity, i.e. whether he/she went abroad for interim studies and whether he/she changed

his/her university. It also contains information on whether a student dropped out or

not and whether he/she did an internship while enrolled. The last two variables are

likely to play a role for an individual's employability. Dropping out of tertiary educa-

tion may signal a lower ability so that this outcome should be negatively correlated

with labor market success. On the other hand, internship participation may increase

an individual's chances on the labor market. Since most students were still enrolled

at the time of the interview, we cannot observe any direct labor market outcomes yet.

To relate the student information to the tertiary education supply in 2006, we

obtained an administrative dataset containing information on the universe of German

higher education institutions and their degree programs in 2006 from the German

Rectors' Conference (Hochschulrektorenkonferenz (HRK)).7 For every institution of

higher education, the dataset includes information on its type and degree programs

(including the subject and the degree) o�ered in the winter term of 2006/07.8 Based

on the awarded degree, we constructed a categorical variable on the university-subject

level: 1 if only a Bachelor's program was o�ered, 2 if only a traditional degree program

was o�ered, 3 if both a Bachelor and a traditional degree program were o�ered, and 0

7Some universities (especially universities of applied sciences) have departments that are located in
di�erent regions/towns, which is not accounted for in the original data. As our identi�cation strategy
is based on regional variation in the availability of degree programs, it was important to ensure that
the location of the departments was exact. Therefore, in some cases, we had to manually check and
add information on the exact location of a department.

8There are three basic types of higher education institutions in Germany. One is rather research
oriented, called �university,� the other is rather applied, called �university of applied sciences,� and
the third o�ers only art subjects, called �art college�. The funding of these institutions can either be
public, private, or clerical.
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if the subject was not o�ered at all.9 Since correspondence courses are not bound to

a speci�c location, we did not consider them in our analysis.

Based on the university's address, we geocoded all universities and used QGIS to

calculate the air-line distance between an individual's place of high school and the

universities. We merged the university data to our student dataset using the zip code

of the high school location. This resulted in a student-university-level dataset, where

each student was matched with 409 university observations. In addition, we obtained

information on the GDP, population, and size of each county in Germany in 2006

from the regional statistics database of the Federal Statistical O�ce. From this, we

calculated the population density as inhabitants per km2 and the GDP per capita

for each county and merged these variables at the high school county level to our

individual data. This enables us to control for regional characteristics of a student's

origin (place of high school). We consider students enrolled in the 20 most popular

subjects as of the winter term 2006/07 (Statistisches Bundesamt, 2007, p. 46) which

accounts for 68.3 percent of all students in the original dataset after dropping medical

students.10

Our �nal dataset has a sample size of 1626 students, who enrolled in either a

Bachelor's or a traditional degree program between the winter term 2006/07 and the

winter term 2007/08. We have information on a student's demographic characteristics

such as a student's gender, age, nationality, and father's and mother's education.

Information is also provided on a student's grade point average in the high school exit

exam and the type of the high school leaving certi�cate (general or subject speci�c

university entrance diploma). We observe the subject in which a student enrolled

9The traditional degree category comprises all �old� degree types such as Diplom, Magister, and
Staatsexamen. We also included teaching degrees if it was clear to which category (old or new) they
belonged.

10The information on the degree programs was raw data, meaning that it indicated the speci�c
title of the program. We were very cautious in categorizing them into subjects so as to avoid coding
errors. As this was a time-intensive process, we focused our analysis on the 20 most popular sub-
jects which are: business administration, law, German, medicine, mechanical engineering, computer
sciences, economics, industrial engineering and management, electrical engineering, mathematics,
biology, English, educational science, architecture, psychology, chemistry, physics, construction engi-
neering, business informatics, political science. Since there were no Bachelor programs in medicine,
we omitted this subject.
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and the semester of enrollment. For 1471 students we also observe the �rst university

attended.

Table 1 provides summary statistics of our data. 56 percent of the students in

our sample are enrolled in a Bachelor's degree program. The other 44 percent are

enrolled in a traditional degree program. Students are 23 years old on average and

have a high school GPA of 2.9 on a scale from 1 (lowest) to 4 (highest). 35 percent of

the students enrolled in a subject within the area of social sciences, 26 percent within

natural sciences, 21 percent within engineering, and 18 percent within language and

culture studies. The nearest university is on average 23 km away from the high school

location of the student. This distance varies considerably within a range from 0 to 115

km.11 By the time we observe the individuals in 2009, 7.3 percent had gone abroad

for interim studies, 2.3 percent had changed their university, 3.1 percent had dropped

out, and 20.2 percent had done an internship. On average, a student's assessment of

the study atmosphere is 3.9 on a scale from 1 (lowest) to 5 (highest).

For many variables there is a signi�cant di�erence between students enrolled in a

Bachelor's versus a traditional degree program. It is likely that a considerable fraction

of these di�erences is due to student selection into old and new degree programs.

The large di�erences in the �elds of study also re�ect variation in the timing of the

introduction of the new degree system across departments. On average, programs in

social sciences were changed earlier to the new degree system compared to programs

in language and culture studies.

Most of our outcomes increase in probability with the time since enrollment. For

example, students who enrolled earlier than others are more likely to have gone abroad

by the time we observe the students in our data. In our sample, 68.5 percent of the

students enrolled in the winter term 2006/07, 4.1 percent enrolled in the summer term

2007, and 27.4 percent enrolled in the winter term 2007/08. The later enrollment rates

are mainly caused by male students due to the military/civilian service requirement

at that time. 46 percent of the male students in our sample began their studies in the

11Due to data protection rules, we had to aggregate our distance measure in intervals of 5 km
starting with zero.
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fall of 2007. To capture time e�ects from di�erential enrollment dates, we control for

time of enrollment in all of our regressions.

4.2 Estimation Strategy

To investigate the relationship between studying in a Bachelor's degree program and

student outcomes of individual i from federal state m in subject l, we consider a model

of the following form:

Yilm = α1 + β1Bachelori +X ′
iγ1 + δl + µm + εilm (1)

Y denotes our respective outcome of interest: �going abroad,� �change of univer-

sity,� �dropout,� �internship,� and students' �satisfaction� with the study atmosphere.

�Change of university� includes only changes within a subject and degree program.

This means that students who changed universities because they wanted to study a

di�erent subject or degree type are excluded. Bachelor indicates studying in a Bache-

lor's degree program compared to in a traditional degree program and X is a vector of

covariates that includes student demographic characteristics, information about par-

ents education, and information about the location of the high school. We include

subject dummies (δ) in order to account for unobserved heterogeneities between sub-

jects. We also include state dummies with respect to the high school of an individual

(µ). These are necessary because schooling policies, such as high school curricula, are

set at the state level and can have a substantial impact on graduates' preparation for

tertiary education. To account for interdependence of observations within a university,

we cluster the standard errors on the attended university level.

The parameter of interest in the equation above is β1 which is supposed to cap-

ture the e�ect of studying in a Bachelor's degree program on the respective student

outcome. Estimating the equation by OLS, however, may yield biased estimates.

Although controlling for potentially confounding in�uences can reduce the threat of

biases, one can easily think of unobserved heterogeneities that can have in�uenced the

selection of students into new or old degree programs. For example, since the new
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degree programs were intended to facilitate the transferability of course credits, it is

possible that students with a higher taste for mobility choose to enroll in Bachelor's

programs. In a regression with �going abroad� as our outcome variable, β1 would be bi-

ased upwards, since the unobserved variable `taste for mobility' is positively correlated

with studying in a Bachelor's program.

To solve the problem of omitted variable bias we apply an instrumental variables

(IV) approach that exploits regional variation in the supply of Bachelor and traditional

degree programs. Due to the decentralized introduction of the Bachelor degree system

in Germany under which university departments were free to choose when to implement

the Bachelor, both degree systems coexisted for many years. Our IV approach is based

on the idea that most students choose to attend a local university so that it is the

local education supply which matters to them. Figure 1 shows the distribution of the

distance between a student's place of high school and his/her �rst attended university

in our sample. The graph reveals that, indeed, most students decide to enroll at a

university close to their place of origin.12

We construct our instrument as the di�erence in distances between the nearest

public university with a Bachelor's program and the nearest public university with a

traditional program in a student's subject. We condition our instrument on a stu-

dent's subject for two reasons: First, in 2006, almost all universities had introduced

the Bachelor degree in at least one subject. Constructing the instrument on the uni-

versity rather than the subject (department) level would result in almost no variation

in the instrumental variable which is needed to identify a causal e�ect. Second, there

is evidence that the personal interest in a particular subject is by far the most impor-

tant determinant of the decision where and what to study (Heine et al., 2005; 2008).13

We further restrict our university data to public institutions since 95 percent of all

students in the winter term 2006/07 enrolled in a public institution (Statistisches Bun-

12This fact is also established in a number of other studies: For example, Spiess and Wrohlich
(2010) investigate the relationship between the distance to the nearest university from a student's
home and university attendance in Germany and �nd a negative correlation.

13Hachmeister et al. (2007, p. 58) provide suggestive evidence that almost 95 percent of German
students choose their subject before their university location.
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desamt, 2007, p. 60). However, we do provide a robustness check using all universities

(including private and clerical institutions) in the distance calculation.

Let MinDist_tradi denote the air-line distance between student i's place of high

school and the nearest university with a traditional degree program in student i's sub-

ject.14 Accordingly, let MinDist_bai denote the air-line distance between student i's

place of high school and the nearest university with a Bachelor's degree program in stu-

dent i's subject. The di�erence of these two distance measures yields our instrumental

variable:

IV ≡ Distance differentiali =MinDist_tradi −MinDist_bai. (2)

The distance di�erential can be thought of as a measure of the regional supply with a

Bachelor's program relative to a traditional program.15 Thus, our �rst stage is given

by the following equation:

Bachelorilm = α0 + β0Distance differentiali +X ′
iγ0 + δl + µm + εilm. (3)

The intuition is as follows: The nearer the university with a Bachelor's degree program

relative to the university with a traditional degree program in student i's subject,

the likelier it is that student i enrolled in a Bachelor's degree program. Spieÿ and

Wrohlich (2010) have already shown that the distance from home to a university plays

a signi�cant role in the educational choice of high school graduates in Germany, hence

anything but a likewise e�ect on choice of type of program would be surprising.

Our IV approach identi�es a local average treatment e�ect (Angrist and Imbens,

1994), i.e. the e�ect of the Bachelor introduction for individuals for whom distance

matters. These individuals have higher transaction costs of moving to a faraway

university than on average and thus prefer to attend an institution which is close to

14We use the place of high school to calculate our distance measure, because we do not have exact
information on a student's place of residence at the time he/she �nishes school. In practice, this
should not make a big di�erence since most students attend a school close to their home.

15A relative distance measure is also used in an instrumental variables approach in Oosterbeek et al.
(2010) to estimate the e�ect of entrepreneurship education on entrepreneurship skills and motivation.
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their home. In an attempt to reveal some basic traits of potential compliers in our

sample, we divide the students into quartiles according to the distance between the

place of high school and the �rst attended university. As can be observed from Table 2,

students who stay rather close to their hometown (Column 1) have on average worse

high school GPA scores compared to more mobile students and also are from lower

educated families.

We also estimate the e�ects of the Bologna Reform using a modi�ed version of the

instrument described above. Because the German higher education system comprises

two main types of higher education institutions (i.e. universities which are rather re-

search oriented and universities which are rather applied), it might be the case that

many students only consider studying at one speci�c type of university. Since our data

provides information on a student's �rst attended university, we are able to calculate

the distance di�erential based on the type of the university attended. Students who

only consider studying at one type of university may constitute a di�erent complier

group, so that we do not expect the results to remain unchanged. Figure 2 shows den-

sity plots of our two instruments. There is substantial variation in both instruments,

although for most students the nearest universities that o�er new and old degree pro-

grams in the chosen subject are located rather close to each other. The last two rows

in Table 1 contain summary statistics of our instruments. The average distance dif-

ferential for IV1 is -1.24 km, for IV2 -7.3 km. IV2 denotes the instrument in which

we account for the type of university attended. Students who enrolled in a traditional

degree program have a negative distance di�erential on average which means that the

nearest Bachelor university is farther away than the nearest university with a tradi-

tional degree program. For students who enrolled in a Bachelor's degree program the

distance di�erential is positive on average which means that the Bachelor university

is closer.
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5 Results

Our headline results are presented in Table 3. All regressions are based on linear

probability models with the exception of the categorical outcome variable `satisfaction'

which ranges from 1 (lowest) to 5 (highest). The standard errors in all estimated

models are clustered on the attended university level. The �rst stage F-statistics in all

IV speci�cations are su�ciently large to reject weak instrument concerns. We further

divide the student population into subgroups to investigate heterogeneous e�ects on

di�erent subpopulations. In particular, we analyze heterogeneities by gender and high

school GPA. Reduced-form estimation results are contained in Table A.1.

5.1 OLS Results

Table 5 displays the results of OLS regressions for the respective outcome. Column 1

shows the e�ect of the Bologna Reform on international student mobility. Participation

in a Bachelor's degree program has a small, positive, but insigni�cant e�ect of 0.02.

Other explanatory variables have the expected signs. For example, better students,

as measured by the high school GPA, have a higher probability of going abroad. A

higher socio-economic background, as measured by the educational attainment of the

parents, also increases the probability of going abroad. Time of enrollment is negatively

correlated with going abroad re�ecting the time e�ect of later enrollment.

Results for the e�ect on national student mobility (change of university) are re-

ported in Column 2. Participation in a Bachelor's degree program has no e�ect on the

probability of changing universities. Germans have a 3 percent higher probability of

changing universities compared to immigrants.

OLS estimates further suggest that participating in a Bachelor's degree program

has no e�ect on dropout (Column 3) or internship participation (Column 4). Better

students have a signi�cantly lower dropout probability (2.7 percent per 1 point better

high school GPA) and a higher, although insigni�cant, probability of doing an intern-

ship. Later enrollment signi�cantly lowers the probability of having done an internship
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by the time the students are observed. A one year later enrollment is associated with

an 11 percent lower probability of having done an internship.

Column 5 shows the e�ect of participating in a Bachelor's degree program on a

student's satisfaction with the study atmosphere. Results suggest that students in a

Bachelor's program are more content than students in a traditional degree program,

although the e�ect is rather small. On a scale from 1 to 5, the e�ect is 0.11. Female

students are on average less content than male students and younger students are on

average more content than older students.

5.2 First Stage Results

Table 4 provides �rst stage regression results for IV1 and IV2. The potentially en-

dogenous variable Bachelor is regressed on the instrument and further explanatory

variables. Each speci�cation in columns 1 to 6 (IV1) includes additional covariates

and �xed e�ects. Column 6 and 7 report estimates of IV1 and IV2, respectively, in our

preferred speci�cation. The F-statistic for IV1 is 18.86 and for IV2 22.42. Throughout

all speci�cations, the estimated e�ect of the instrument on participating in a Bache-

lor's degree program is highly signi�cant and fairly robust. The probability increases

by 1.3 to 2.9 percent with every 10 km depending on the respective speci�cation. This

con�rms our hypothesis that the nearer a department with a Bachelor's degree pro-

gram relative to a department with a traditional degree program the more likely it is

that a student enrolled in a Bachelor's program. We �nd a highly signi�cant e�ect of

0.0029 in a univariate regression of the Bachelor indicator variable on IV1 (Column

1). The inclusion of student controls, region controls, and state of high school �xed

e�ects does not change the e�ect. Only the inclusion of subject �xed e�ects reduced

the estimate to 0.0017 for IV1 and 0.0013 for IV2.

Results also show that the type of high school degree plays a crucial role whether

a student enrolled in a Bachelor's or a traditional degree program. Students who ob-

tained a subject speci�c or vocational university entrance diploma (i.e. study options

are either limited to certain subjects or to the type of university) have a higher proba-
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bility to enroll in a Bachelor's program compared to students with a general university

entrance diploma. It may be that these students are attracted to the Bachelor degree

due to the shorter duration of study. Results also show that the time of enrollment is

a major determinant of enrolling in a Bachelor's degree program. Since the availabil-

ity of Bachelor's programs increased over time whereas the availability of traditional

programs decreased, the probability to enroll in a Bachelor's program increased by 26

to 29 percent for one year later enrollment.

5.3 IV Results

As discussed above, OLS results are potentially biased by omitted variables. Table 3

presents our IV results using IV1 and IV2 in separate regressions for all outcomes. As

mentioned above, we do not expect identical results from both IVs due to potentially

di�erent complier groups. Using IV1, we estimate a local average treatment e�ect

(LATE) for students for whom the local tertiary education supply matters. Using IV2,

we estimate a LATE for students who, in addition, make a more conscious decision

about the type of university they want to enroll at. This group of students is likely to

be better informed about their expected study conditions compared to the complier

group of IV1.

Columns 1 and 2 contain our estimates of the e�ect of the Bologna Reform on

international mobility. Results show no e�ect when using IV1 as an instrument for

enrolling in a Bachelor's degree program. However, using IV2, we �nd a positive

e�ect of 0.17 which is almost statistically signi�cant at the 10 percent level. Since we

most probably estimate di�erent LATEs with IV1 and IV2, it may be the case that

students who make a deliberate choice regarding the type of university are also more

able to take advantage of the new homogeneous degree system which was intended

to facilitated the transfer of course credits between universities. The estimates for

high school GPA and parent education background have the expected sign in both

IV regressions. A one point better high school GPA leads to a 4 to 5 percent higher

17



probability of going abroad. Better educated parents also increase the probability of

going abroad, although the e�ect is small.

IV point estimates for the impact of the reform on national mobility (change of

university) indicate that there may be a small positive e�ect of roughly 2 percent

in both IV speci�cations (Columns 3 and 4). However, standard errors increased

substantially compared to the OLS estimations so that the e�ect is not statistically

signi�cant. Since IV is less e�cient than OLS, the increase in the size of the standard

errors is a common phenomenon in IV approaches. In addition, it is worth mentioning

that our sample size is rather low with less than 1500 observations and about 200

cluster. It may be that the results show the true e�ect, however, we cannot make a

de�nite statement. Intuitively, it makes sense that the new degree system may have

increased the probability of changing universities because of the easier transferability

of course credits.

The e�ect on dropout is shown in Column 5 and 6. Compared to the OLS result

which indicates no e�ect of the reform on dropout, IV results suggest that the dropout

probability decreased by 1.5 to 3.8 percent. Again, standard errors are large for the

reasons discussed above so that the e�ect is statistically insigni�cant. High school

GPA has a negative impact on dropout which is in line with the common view that

better students are more likely to �nish their studies.

Columns 7 and 8 show our IV estimates of the e�ect of the reform on the probability

of doing an internship. Whereas the OLS estimate is zero, the IV estimates are 0.04

and 0.07. Both estimates are not statistically signi�cant due to large standard errors.

Unfortunately, we do not have enough information to what extend the introduction of

the new degree system caused changes in study conditions that might have facilitated

doing an internship.

Columns 9 and 10 contain the results for the e�ect of the reform on students'

satisfaction with the study atmosphere. The estimate is 0.35 in the IV1-regression

and 1.25 in the IV2-regression. The latter is statistically signi�cant at the 10 percent

level. Both estimates are larger than the OLS estimate of 0.11. This suggests that the

Bologna Reform had, in fact, a positive impact on the study atmosphere as perceived
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by students. The larger point estimate in our IV2-regression might again re�ect the

speci�c e�ect for students who deliberately chose one type of university.16

As our IV estimates do not provide clear evidence due to a lack of statistical

signi�cance, we cannot de�nitively state that the Bologna Reform had an impact on

student mobility, dropout, and internship participation. However, IV point estimates

slightly deviate from OLS point estimates. OLS estimates might be biased due to

omitted variables, whereas IV estimates are unbiased but imprecisely estimated.

We also estimated the e�ects of the Bologna Reform on the outcomes using an

unconditional distance di�erential as the instrumental variable. In particular, we in-

cluded private and clerical institutions in the distance calculations. In comparison, IV1

is calculated using only public universities. Due to the fact that only 5 percent of all

students enroll at private and clerical universities, the relevance of the unconditional

instrument is lower compared to IV1. The �rst stage F-statistic is approximately 16

for this instrument, compared to 19 for IV1 and 22 for IV2. Nevertheless, we �nd very

similar results to our IV1 speci�cation.

5.4 Heterogeneous E�ects

It might be that certain subgroups of our student population were a�ected di�erently

by the introduction of the new degree system. To explore the impact of the Bologna

Reform on student outcomes in more detail, we estimate separate e�ects by gender

and high school GPA. We do not �nd pronounced e�ect heterogeneities for our con-

sidered outcomes except for dropout (Table 6). For female students, we �nd that the

reform reduced the dropout probability by about 9 percent. When IV1 is used as

the instrument, the e�ect is almost statistically signi�cant at the 10 percent level. In

comparison to the IV results, OLS yields an estimated e�ect of zero as in the full

sample. The instruments are highly relevant for females with �rst stage F-statistics of

16The di�erences in the estimates are not due to di�erences in sample size. Due to missing in-
formation in the variable indicating the university attended, IV2-regressions are based on a lower
sample size than IV1-regressions. However, restricting the IV1-regressions to the sample used in the
IV2-regressions yields almost identical results for IV1.
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almost 24. For males, the F-statistics are insu�ciently large so that we cannot make

a statement for this subgroup.

We also �nd di�erential e�ects for students with a high school GPA above versus

below the median of 2.9. For high achievers (GPA > 2.9), we �nd that the reform sig-

ni�cantly (IV2) reduced the dropout probability by 9 to 10 percent. For low achievers

(GPA < 2.9), point estimates are positive but not statistically signi�cant.

5.5 Check of Identifying Assumption

The identifying assumption of our estimation strategy is that the distance di�erential

is uncorrelated with any observable or unobservable covariates which are not included

in the regression. This requires that the Bachelor introduction was geographically

random conditional on covariates included in the regressions. As stated earlier, the

introduction of the Bachelor degree system occurred on rather heterogeneous grounds,

because there was no common introduction plan. There is evidence that the variation

in pace of introduction within a subject area was mainly caused by external, political

pressure and not due to university or department speci�c factors like quality, �nance

or prestige (Krücken et al., 2005). However, individuals from rural areas are likely to

have larger distance di�erentials than individuals from urban areas due to the lower

density of universities in rural areas. To account for this possibility, we control for

regional characteristics of a student's place of high school which we believe to capture

potentially spurious correlation between our instrument and geographic di�erences.

In Table 7, we provide suggestive evidence on the exogeneity of our instruments.

The table shows results from regressions of the instruments on student characteristics

and our regional controls. We do not �nd signi�cant correlations between a student

characteristic and the instruments, except for a weakly signi�cant relationship between

IV2 and the gender variable. Most notably, there is no correlation between a student's

high school GPA and our instruments. Column 9 contains estimates from a regres-

sion of the instruments on all student characteristics. Their joint signi�cance can be

rejected as indicated by the p-values.
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6 Conclusion

This study investigates the impact of the Bologna Reform on student mobility, dropout,

internship participation, and a student's satisfaction with the study atmosphere in

Germany using survey data from 2009 on German high track leavers who graduated

in 2006. To account for the potentially endogenous sorting of individuals into new

and old degree programs at the time of enrollment, we use an instrumental variables

approach based on the nearest universities that o�er a Bachelor's and a traditional

degree program in a student's subject. In particular, we use the distance di�erential

between the nearest university with a Bachelor's and the nearest university with a

traditional degree program in a student's subject as an instrument for participation in

a Bachelor's degree program.

Overall, we do not �nd a signi�cant e�ect from studying in a Bachelor's degree

program on student mobility, dropout, and internship participation. However, we �nd

a signi�cantly negative e�ect on dropout for higher achieving students of about 10

percent and an almost signi�cantly negative e�ect on dropout for females of about 9

percent. Results further indicate that the reform had a positive e�ect on a student's

satisfaction with the study atmosphere.

It is important to emphasize that our results should be interpreted as short-term

e�ects. Since we analyze students that were among the �rst cohorts to enroll in a

Bachelor's program, our estimates are likely to re�ect also the circumstances of the

introduction of the new degree system. In many cases the new degree structure was

applied to existing programs without much adjustments in study content. As the

new study programs are gradually being improved and adjusted to the new two-tier

degree structure, e�ects may di�er for more recent cohorts. One should also keep in

mind, that our IV approach identi�es a local average treatment e�ect for individuals

for whom distance matters. This means that the results are not easily transferable to

more mobile students.

Future research should explore the mediating channels of the reform in more detail

and try to disentangle the e�ects of the new, homogeneous, two-tier degree structure
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from e�ects related to adjustments in study content. To fully assess the implications

of the reform, especially in light of further policy advice, it is crucial to also evaluate

the reform e�ects on direct labor market outcomes, such as wages or unemployment

probability. Once appropriate data become available, one could use the IV strategy

presented in this study to estimate causal e�ects of the reform on these outcomes.
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Figures and tables

Figure 1

Distribution of distance to university attended

Notes: The �gure shows the distribution of distances between a student's place
of high school and the �rst university attended in our data.
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Figure 2

Density distribution of distance di�erential

Notes: The �gure shows the density distributions of our instruments. IV1
represents the distance di�erential between the nearest public university with
a traditional degree program and the nearest public university with a Bache-
lor's program in a student's subject. IV2 represents the distance di�erential
between the nearest public university with a traditional degree program and
the nearest public university with a Bachelor's program in a student's subject
while additionally accounting for the type of university a student enrolled at.
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Table 2

Descriptive statistics by distance to university attended

1st quart. 2nd quart. 3rd quart. 4th quart.

0 - 20 km 20 - 50 km 50 - 120 km 120 - 670 km

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Female 0.627 0.608 0.637 0.567

(0.484) (0.489) (0.482) (0.496)

Year of birth 1986.193 1986.222 1986.417 1986.289

(1.602) (1.488) (0.871) (1.174)

German 0.972 0.963 0.980 0.975

(0.164) (0.189) (0.139) (0.157)

High school GPA 2.829 2.855 2.901 3.030

(0.594) (0.574) (0.598) (0.563)

Type of HS degree 0.087 0.105 0.082 0.070

(0.282) (0.307) (0.274) (0.256)

Father's education 3.471 3.480 3.682 3.857

(1.437) (1.442) (1.350) (1.304)

Mother's education 3.398 3.392 3.470 3.803

(1.317) (1.267) (1.283) (1.204)

Enrollment WS 2006 0.725 0.715 0.699 0.612

(0.447) (0.452) (0.460) (0.488)

Enrollment SS 2007 0.048 0.037 0.042 0.039

(0.214) (0.189) (0.201) (0.195)

Enrollment WS 2007 0.227 0.248 0.259 0.348

(0.419) (0.432) (0.439) (0.477)

Distance to next univ. in km 12.437 25.298 31.451 27.444

(9.812) (13.014) (21.311) (20.971)

Observations 437 352 355 356

Notes: The table contains descriptive statistics by the distance between a student's place

of high school and the �rst university attended. Each column shows means and standard

deviations of student characteristics within quartiles of the distance distribution.
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Table 5

OLS results for the e�ect of the Bologna Reform on student outcomes

Dep. Var.: (1) Going (2) Change of (3) (4) (5)

Abroad University Dropout Internship Satisfaction

Bachelor 0.0213 -0.0008 0.0011 0.0001 0.1050**

(0.0160) (0.0095) (0.0104) (0.0264) (0.0491)

Female 0.0007 0.0053 0.0115 0.0383 -0.0985*

(0.0194) (0.0114) (0.0117) (0.0255) (0.0557)

Year of birth 0.0062* 0.0013 -0.0116 0.0130 0.0454**

(0.0033) (0.0032) (0.0087) (0.0082) (0.0216)

German 0.0251 0.0306*** -0.0179 0.0323 0.1266

(0.0375) (0.0079) (0.0422) (0.0498) (0.1681)

High school GPA 0.0407*** -0.0120 -0.0266** 0.0263 0.0319

(0.0111) (0.0080) (0.0126) (0.0199) (0.0501)

Type of HS degree 0.0048 0.0045 0.0494 -0.0726 -0.0296

(0.0200) (0.0178) (0.0347) (0.0445) (0.0903)

Father's education 0.0062 0.0027 -0.0037 0.0100 0.0009

(0.0045) (0.0035) (0.0042) (0.0085) (0.0182)

Mother's education 0.0106* 0.0006 0.0037 -0.0003 0.0213

(0.0056) (0.0033) (0.0042) (0.0087) (0.0223)

Enrollment SS 2007 -0.0262 0.0110 -0.0356*** -0.0577 -0.0448

(0.0320) (0.0263) (0.0104) (0.0490) (0.1457)

Enrollment WS 2007 -0.0214 0.0012 0.0030 -0.1146*** 0.0236

(0.0157) (0.0117) (0.0119) (0.0232) (0.0613)

Distance to next university -0.0004 -0.0001 0.0003 0.0001 0.0003

(0.0005) (0.0003) (0.0004) (0.0008) (0.0015)

Region controls Yes Yes Yes Yes Yes

State of high school FE Yes Yes Yes Yes Yes

Subject FE Yes Yes Yes Yes Yes

Observations 1434 1434 1365 1434 1424

Cluster 231 231 228 231 229

R2 0.0767 0.0278 0.0507 0.0893 0.0733

Notes: Dependent variable as indicated in the �rst row. 1 to 4 are binary outcomes, 5 is categorical

ranging from 1 (lowest) to 5 (highest). Standard errors are clustered on the attended university level.

Signi�cance levels: *** p<0.01, ** p<0.05, * p<0.1.
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Table 6

Heterogeneous e�ects by gender and high school GPA

Dep. Var.: Dropout

OLS IV1 IV2 OLS IV1 IV2

Females Males

Bachelor 0.0084 -0.0891 -0.0891 -0.0115 0.3473 0.1588

(0.0123) (0.0592) (0.0902) (0.0167) (0.3151) (0.1777)

Observations 818 818 752 547 547 475

F-Statistic 23.8050 23.5201 1.0927 3.5440

Above median high school GPA Below median high school GPA

Bachelor 0.0054 -0.0865 -0.1004* 0.0003 0.1159 0.0154

(0.0128) (0.0635) (0.0598) (0.0180) (0.1354) (0.1002)

Observations 763 763 667 602 602 560

F-Statistic 12.1722 11.4985 7.2376 20.5845

Student controls Yes Yes Yes Yes Yes Yes

Region controls Yes Yes Yes Yes Yes Yes

State of high school FE Yes Yes Yes Yes Yes Yes

Subject FE Yes Yes Yes Yes Yes Yes

Notes: Binary dependent variable for dropout (1=yes, 0=no). The upper panel shows estimation re-

sults of studying in a Bachelor's degree program for females and males, respectively. The lower panel

shows estimation results of studying in a Bachelor's degree program for students with a high school

GPA above and below the median of 2.9. Standard errors are clustered on the attended university

level. Signi�cance levels: *** p<0.01, ** p<0.05, * p<0.1.
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