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Abstract

Purpose – This paper investigates the effects of working during university education on labour market
outcomes of university graduates.
Design/methodology/approach – Based on data from three successive cohorts of graduates from the
Spanish region of Catalonia, the authors estimate the effect of having worked in different types of jobs before
graduation, classified according to work intensity and the match with the field of study, on the probability of
being employed, having a permanent contract or having a job that requires the specific degree four years after
graduation. The authors employ a multinomial endogenous treatment model that enables controlling for self-
selection into pre-graduation working activities.
Findings – Pre-graduation work activities that are related to the field of study are generally beneficial for
employability and job stability. Work experiences unmatched with the degree’s content are detrimental for
graduates’ job–education match.
Originality/value – This is the first paper that jointly considers the role of work intensity (part-time vs full-
time) and the relationship with the field of study in a framework that accounts for self-selection into different
types of jobs. The authors also contribute to the literature by estimating the effect of pre-graduation jobs not
only on the chances of being employed four years after graduation but also on two important aspects of job
quality: having a permanent contract and having a job that requires the specific degree.
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1. Introduction
The investment in higher education represents an important decision for enhancing
individuals’ socioeconomic status throughout the life cycle. In fact, university graduates
generally enjoy better labour market outcomes relative to less educated workers and tend to
find employment more quickly than young individuals with lower levels of education (Pastore
et al., 2022). However, a growing amount of evidence highlights the existence of significant
differentials in employability, remuneration and job quality among individuals with tertiary
education. On the one hand, the field of study represents one of the key elements behind such
differentials since different collegemajors are differently rewarded in the labourmarket (Altonji
et al., 2016). On the other hand, there are significant disparities in career performance also
among graduates who have obtained the same degree. This is because graduates’ career
success depends not only on the overall quality of higher education, but also on the amount of
human capital, skills and valuable experience that are acquired while enrolled at university,
which ultimately depends on students’ choices. In this respect, a fundamental aspect concerns
the decision to exclusively focus on studying, or to combine university education with some
kind of work activity, which might be beneficial to future labour market outcomes. In fact, the
choice to engage in some kind of work activity during university―besides forced decisions due
to financial constraints―is generally motivated by the willingness to gain work experience and
related competences that could improve post-graduation job opportunities and reduce the
length of school-to-work transition (Pastore et al., 2021). Indeed, from a theoretical point of view,
pre-graduation employment should improve future employability because, on the one hand, it
shapes students’ general and specific human capital through the acquisition of relevant work
experience as well as cognitive and non-cognitive skills that increase productivity in the
workplace. On the other hand, student work, especially when work activities are related to the
content of university degree, could generate positive signals that improve hiring chances and
the number of offers when searching for a job [1].

Nonetheless, there is an important trade-off that should be taken into account when taking
the decision to work while studying, since this could divert students’ effort away from
academic learning, which in turn might have a negative effect on employability.

Empirically, the effects of pre-graduation employment have been widely investigated in
the last decades. Most of the existing works focused on the impact of student work on
academic performance. The overall results from this literature point out that working while
studying generally has detrimental effects on academic outcomes, mostly in terms of
increased likelihood of student dropout and―to a lesser extent―late graduation [2].

A smaller but growing number of papers investigate the impacts of work experiences
acquired whilst pursuing a university degree on subsequent graduates’ employability, using
either experimental or non-experimental data [3]. The general findings point out that pre-
graduation work experiences matter for future employability, job quality and earning
potential. Overall, the beneficial effect of student work represents a combination of increased
human capital and signalling, but the extent of these positive impacts is likely to depend on
specific characteristics of the job performed during higher education. In particular, on the one
hand, work intensity (e.g. part-time vs full-time employment, occasional vs regular jobs, etc.)
appears to be relevant, with higher effect found for full-time jobs. On the other hand, andmost
importantly, the relationship between the job performed and the field of study reveals to be
crucial for the chances of employability after graduation and job quality outcomes. Indeed,
pre-graduation jobs related to students’ degree are consistently found to be beneficial for
several employability and job quality measures. This is clearly the case for internship
programmes, which are generally connectedwith the content of the university degree, and are
increasingly becoming mandatory activities in many university degrees around the world.

With this paper, we contribute to the existing research by estimating the impact of
working in jobs characterised by different combinations of work intensity and relationship
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with the field of study in a framework that deals with self-selection into pre-graduation
employment. To the best of our knowledge, there are no papers based on non-experimental
data that analyse jointly the effect of being involved in a job of a given intensity (i.e. part-time
or full-time), which is related or not to the field of study, on post-graduation employability.We
believe that these two job features should be jointly considered in an empirical analysis, since
different combinations of work intensity and job-field match could lead to different
payoffs―relative to full-time students―in terms of labour market outcomes. Hence, with this
paper we try to fill this gap in the literature. Moreover, we contribute to the empirical
literature by analysing the effect of types of pre-graduation work experiences not only on the
probability of being employed after completing the degree, but also on two relevant outcomes
that characterise job quality: having a permanent contract and performing a job that requires
the specific degree (i.e. an indicator of job-education match).

We use data from three successive waves of the “Survey on Labour Market Outcomes of
University Graduates” (2011, 2014 and 2017), which include information on graduates from
public universities of the Spanish region of Catalonia who completed their degree four years
before (2007, 2010 and 2013). The Spanish case is an interesting case study, given the
worrying figures about the youth labour market in Spain: high risk of unemployment (also
among highly educated individuals), prevalence of temporary employment and significant
incidence of over-qualification and skills mismatch (see Dolado et al., 2013). Therefore, a
better understanding of the factors that could protect graduates’ economic potential against
unfavourable labour market conditions is a key issue for future policies aimed at promoting
employability of recent graduates.

The data contain awide set of information on individual academic, socio-demographic and
labour market characteristics. In particular, they provide information on the working status
of students during the last two years before graduation, which is classified according to work
intensity (part-time and full-time) and relationship with the field of study (related or
unrelated). We analyse, first, the impact of different types of pre-graduation work activities
on the probability of being employed four years after graduation. Second, we explore the
effects of working while studying on two measures of job quality, namely the likelihood of
having a permanent contract and performing a job that requires the specific degree obtained.

We start by running simple OLS regressions, which provide conditional correlations
between pre-graduation working activities and the outcomes of interest. The results obtained
by OLS indicate that working while studying positively correlates with better labour market
performance. However, as widely discussed in the literature, OLS estimates are likely to be
biased due to self-selection into work activities. In fact, there are unobserved factors that might
simultaneously affect the probability ofworkingwhile studying and employment performance,
such as individuals’ cognitive and non-cognitive abilities, motivation or expectations.

In this paper, we control for self-selection through the estimation of a multinomial
endogenous treatment model (Deb and Trivedi, 2006), using as instrument a novel variable: a
measure of local employment potential. The results obtained by employing the multinomial
endogenous treatment model reveal that selection based on unobservable traits strongly
matters. More specifically, after controlling for self-selection, the probability of being employed
after four years from graduation is significantly higher only for graduates who have been
working in occupations related to their field of study compared to full-time students, regardless
of work intensity. The likelihood of having a permanent job is generally significantly higher for
graduates who had a job before completing the degree, but the effect is stronger for working
activities related to the field of study. This result indicates that the beneficial effect of working
while studying on future job stability seems to be mostly driven by the accumulation of
occupation-specific skills. Finally, working in jobs unrelated to the field of study, especially part-
time jobs, increases the risk of job-education mismatch at the early stage of the career, since the
probability of having a position that requires the specific degree is significantly lower relative to
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full-time students. Overall, these findings point out the primary importance of working in jobs
related to the field of study while enrolled in higher education to improve graduates’ labour
market outcomes. Moreover, our paper highlights the relevance of categorising pre-graduation
working activities along different dimensions and confirms the need to account for self-selection
based on unobservable traits to properly estimate the impact of combining undergraduate
studies and work on future employability. Therefore, the evidence reported in this paper
reinforces the policy implications emerging from recent works on the issue of working while
studying, suggesting that academic policymakers should foster student work in occupations
related to the field of education to generate an important value added in terms of human capital,
cognitive and non-cognitive skills and relevant work experience for university students. The
introduction of compulsory internship programmes as part of the learning process in several
university degrees indeed represents a sensible route to follow. The structure of the paper is as
follows. In Section 2, we review the existing literature on the relationship betweenworkingwhile
studying and labour market performances. In Section 3, we describe the data and present some
descriptive statistics. Section 4 explains the details of the empirical strategy, while Section 5
reports the main results. The conclusions are drawn in Section 6.

2. Related literature
What do we know so far about the effect of working while studying on post-graduation labour
market outcomes? Although there are several, possibly complementary, theoretical reasons to
consider that university students’ work pays off in the labour market, the existence and the
amount of such return is ultimately an empirical question, which represents the focus of several
papers published over the last two decades. Most of the papers have a descriptive nature and
rely on conditional correlations, since they do not take into account self-selection into pre-
graduationworkactivities.Molitor andLeigh (2005) estimate thewage return to each additional
year of in-school work experience, both at the high school and college level. They reported that
work experience acquired while in education among US graduates, especially in two-year
colleges, positively correlates with future wages. Geel and Gellner (2012) explicitly consider
whether pre-graduation jobs are related or not to the field of study and report that only having
worked in matched jobs correlates with graduates’ labour market outcomes (i.e. higher
earnings, lower job search duration and risk of unemployment). Similarly, Weiss et al. (2014)
analyse the effect of student work among German graduates and found that only voluntary
jobs related to the field of study are beneficial for employability, while unmatched jobs may
even be detrimental in some cases. This evidence is confirmed in the multi-country study by
Passaretta and Triventi (2015), who analyse the conditional correlation between working while
studying, also taking into account the relationship with the degree. Their results indicate that
experiencing any kind of pre-graduation work activities is negatively associated with the
probability of being unemployed in Italy and Spain, while a negative correlationwith the risk of
skill mismatch emerges for jobs related to the degree. However, negligible or no relationships
are found for Germany and for Finland. Finally, Sanchez-Gelabert et al. (2017), using data
regarding graduates from Catalan universities, find a positive correlation between a single
indicator of workingwhile studying that does not take into account bothwork intensity and the
match with the degree’s contents, and a composite measure of employability.

However, as already stressed, the estimates reported in these studies are unlikely to
represent causal relationships, since they use non-experimental data in which observed
pre-graduation work activities may be impacted by potentially endogenous choice of the
students. In particular, there are several unobserved students’ characteristics that might
jointly affect both the propensity to work before completing the university degree and
future labour market outcomes. To tackle this issue, some authors apply different
empirical strategies to deal with the problem of students’ selection based on unobservable
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characteristics, in order to provide causal estimates of the returns to work while studying
[4]. The first work that highlights the importance of accounting for unobservable
traits when estimating the effect of student work on academic performance is the paper by
Hotz et al. (2002). Thanks to the availability of longitudinal data, they account for
unobserved heterogeneity using a dynamic model to estimate the wage return to part-time
and full-time employment among US graduates. The results show a general positive effect
of working activities and wages. Also, Hakkinen (2006) estimates IV regressions using
local unemployment rate as instrument for pre-graduation work activities and finds that
working before graduation generates a positive wage return among Finnish university
graduates, with this effect declining with years from graduation. More recently,
Margaryan et al. (2020) use an identification strategy based on the compulsory nature of
internship experiences at the university programme level as source of exogenous
variation. Their IV approach identifies the causal effect of student internship among
those for whom this type of work experience was mandatory at degree level, and indicates
that this specific work experience is rewarded in terms of earnings both in the short and
medium term and reduces the risk of unemployment after graduation.

Overall, the results reported in this latter group of papers that deal with the issue of self-
selection confirm the existence of positive returns to working while studying and highlight
the importance of dealing with selectivity issues. Nonetheless, none of these works take into
account the role played by both work intensity and, most importantly, the match with the
degree. In this paper, we aim at filling this gap in the literature, by estimating the effect of
different types of pre-graduation job activities, classified according to work intensity and
match with the degree, in a framework that controls for self-selection into student work.

Although the majority of existing papers rely on non-experimental data proceeding from
surveys, other recent works exploit experimental setups. The issue of self-selection is solved
by the experimental nature of the data, in which pre-graduation working activities are
randomly allocated either according to lotteries or to field experiments. Le Barbanchon et al.
(2020)make use of the Uruguayan programme that assigns jobs in public-owned firms for one
year to university students according to the results of a lottery. Although the match between
selected students and jobs is mostly done according to compatibility with study intensity
(rather than on job-degree match), the authors report positive causal estimates of student
work on earnings and employment during the subsequent four years. Other papers rely on
field experiments, through the random allocation of student jobs in fictitious resumes that are
sent to available job advertisements. The first analysis based on this alternativemethodology
is Baert et al. (2016), who sent fake CVs to job vacancies in Flanders. In this paper, pre-
graduation work experiences of recent university graduates are classified either as related or
unrelated to the field of study. Moreover, the unrelated jobs could be performed either during
the entire academic year or limited to the summer season. The authors report no significant
differences in call back rates relative to CVs with no work experience, possibly because
(hypothetical) jobs related to the degreewere performed during the summer only. Nunley et al.
(2016) perform a similar field experiment in the US labour market, but specifically consider
student internship experiences. They report a significantly higher call back rate for resumes
with internship. In another experiment, Baert et al. (2021) also analyse the effect of voluntary
internship experiences (in Flanders) and find a positive effect on the chances of being
contacted for a job interview, which is generally homogeneous with respect to several
characteristics included in the fictitious resume. This evidence indicates that students
working in internship programmes that are likely to be related (at least to some extent) to the
degree field of study, generates positive signals in the labour market in terms of increasing
the rate of job offers while searching for employment. Finally, the recent paper by Van Belle
et al. (2020) specifically focuses on what student work signals in the CV, and provides novel
evidence based on an experimental study using vignettes. They adopt a similar definition of
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pre-graduation jobs as in Baert et al. (2016) and try to understandwhich skills are signalled by
different types of work activities. Their results indicate that summer jobs increase the
interview rate (which is somewhat at oddwith the results from other experiments). Moreover,
they report that any kind of job generates signals of better horizontal skills (work attitude,
sense of responsibility and maturity, increased motivation and larger social capital), but only
pre-graduation jobs related to the degree generate positive signals of increased skills and
better trainability. Overall, the experimental evidence confirms the existence of positive
returns in the labour market of pre-graduation work activities especially when they are
matched to the degree’s content, since this kind of work experience not only increases
graduates’ endowment of human capital and skills, but also generates additional valuable
signals that matter for the job search.

3. Data and descriptive statistics
The empirical analysis is based on data from three successive waves of the “Survey on
Labour Market Outcomes of University Graduates”, which is implemented by the Quality
Assurance Agency for the Catalan University System (AQU). The AQU survey takes place
every three years (starting from 2001) and is administered to individuals born in Spain who
graduated four years before in any of the seven public universities of the Spanish region of
Catalonia [5]. We use the data from the last three waves of 2011, 2014 and 2017 – covering
bachelor graduates in 2007, 2010 and 2013 respectively ― since they contain homogeneous
information for our key variables.

The AQU survey contains information on individuals’ socio-demographic
characteristics, pre-graduation work activities, as well as labour market outcomes such
as employment status, type of job, required qualification and type of contract that refer to
the year in which the survey takes place (i.e. four years after graduation). Moreover, the
AQU survey provides administrative information about the year of graduation, the
specific degree obtained, the university of graduation and the municipality of residence
during university attendance. The latter variable, as explained in the next section,
represents an important value added of the AQU survey and is of crucial importance for
our identification strategy.

Our main explanatory variable concerns work experiences while completing the degree.
The information is obtained from the answer to the question “have you worked during the
last two years of your academic career?”. The survey allows for five mutually exclusive
answers: (1) no, I was a full-time student; (2) yes, I had a part-time job related to the degree; (3)
yes, I had a part-time job not related to the degree; (4) yes, I had a full-time job related to the
degree and (5) yes, I had a full-time job not related to the degree [6]. Therefore, with this
information, we are able to classify pre-graduation jobs according to both work intensity and
job-field match. This categorisation, to the best of our knowledge, has never been considered
in previous studies on this topic.

Regarding labour market outcomes, we consider employment status and two variables
reflecting job quality: having a permanent contract (vs fixed-term contracts or other
situations [7]) and the qualification required for the current job, in particular, if it is the
specific university degree.

For the purposes of our empirical analysis, we restrict the sample to individuals who
graduated when they were at most 30 years old (in order to avoid including individuals in an
advanced stage of their career) and we exclude individuals who enrolled at the university
while being employed in the occupation they hold in the year of the survey. Graduates in
Medicine are also excluded, because they are involved in a compulsory specialisation
internship four years after graduation. We excluded observations with missing values in
relevant variables and we retained only individuals who resided in Catalonia while studying
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(88% of the whole sample), since this is a necessary requirement for the instrument that we
use to rule out self-selection into working situations before graduation. In this way, we end up
with a final pooled sample of 24,704 observations for the empirical analysis.

Descriptive statistics for the set of variables used in the empirical analysis are reported in
Table 1, for the pooled sample and separately by wave. The raw data indicates that about
89%of individuals in our sample were employed at the time of the survey, a proportion that is
quite stable across waves. Nonetheless, the incidence of permanent contracts among those
who are working (53% for the pooled sample) decreases over time, reflecting the effects of the
economic crisis that severely hit the Spanish labour market. Furthermore, 62% of employed
individuals work in a job well matched with the obtained qualification, although this
percentage is slightly decreasing across waves (from 65% in 2011 to 62% in 2017).

Regarding our main independent variable of interest, the data highlight that combining
some kind of job with college is a common situation among individuals in our sample, since

Pooled
sample Wave 2011 Wave 2014 Wave 2017

% Of total sample 33% 34% 34% 40%
Mean s.d Mean s.d Mean s.d Mean s.d

Employed 0.89 0.32 0.89 0.31 0.87 0.34 0.90 0.30
Permanent contract 0.53 0.50 0.58 0.49 0.51 0.50 0.51 0.50
Specific university degree required 0.62 0.48 0.65 0.48 0.61 0.49 0.62 0.49
Full-time student 0.35 0.48 0.33 0.47 0.34 0.47 0.39 0.49
Part-time job – related to the field of study 0.29 0.45 0.28 0.45 0.32 0.47 0.25 0.44
Part-time job – not related to the field of study 0.21 0.40 0.17 0.37 0.20 0.40 0.25 0.43
Full-time job – related to the field of study 0.12 0.32 0.17 0.37 0.10 0.31 0.08 0.27
Full-time job – not related to the field of study 0.04 0.19 0.05 0.22 0.03 0.18 0.03 0.18
Male 0.40 0.49 0.39 0.49 0.40 0.49 0.42 0.49
Age 28.42 2.25 28.60 2.26 28.42 2.31 28.24 2.15
Highest parental education 5 primary or less 0.29 0.46 0.34 0.47 0.31 0.46 0.24 0.43
Highest parental education 5 secondary 0.31 0.46 0.31 0.46 0.30 0.46 0.31 0.46
Highest parental education 5 tertiary 0.40 0.49 0.35 0.48 0.39 0.49 0.45 0.50
Field of study 5 humanities 0.04 0.20 0.05 0.22 0.04 0.19 0.04 0.20
Field of study 5 language 0.05 0.21 0.05 0.22 0.04 0.20 0.05 0.21
Field of study 5 art 0.01 0.11 0.01 0.09 0.01 0.08 0.02 0.14
Field of study 5 business and economics 0.13 0.34 0.12 0.33 0.14 0.35 0.13 0.34
Field of study 5 law, sociology and political sciences 0.11 0.32 0.12 0.32 0.10 0.30 0.12 0.33
Field of study 5 communication and journalism 0.05 0.21 0.05 0.22 0.05 0.22 0.04 0.20
Field of study 5 education 0.12 0.32 0.11 0.32 0.13 0.34 0.11 0.31
Field of study 5 social work 0.03 0.18 0.03 0.17 0.04 0.19 0.03 0.17
Field of study 5 biology, geology and environmental
sciences

0.07 0.25 0.06 0.24 0.07 0.25 0.07 0.25

Field of study 5 chemistry, physics, maths and
statistics

0.04 0.19 0.05 0.21 0.04 0.19 0.03 0.18

Field of study 5 health (excluding medicine) 0.04 0.18 0.03 0.17 0.04 0.19 0.04 0.19
Field of study 5 psychology and related degrees 0.04 0.20 0.03 0.17 0.03 0.18 0.06 0.23
Field of study5 pharmacy, biomedicine and veterinary 0.03 0.17 0.02 0.15 0.02 0.15 0.04 0.20
Field of study 5 architecture and construction 0.05 0.21 0.05 0.21 0.04 0.21 0.05 0.22
Field of study 5 industrial, chemical and electronic
engineering

0.09 0.29 0.09 0.29 0.09 0.28 0.09 0.29

Field of study 5 telecommunication and informatics 0.08 0.27 0.10 0.30 0.09 0.28 0.05 0.23
Field of study 5 agricultural engineering and related 0.02 0.15 0.03 0.16 0.03 0.17 0.01 0.12
Number of observations 24,704 8,032 8,298 8,374

Note(s): Age refers to the survey year; descriptive statistics about the university of graduation are not
reported in the table to accomplish with the rules of the contract for data transfer

Table 1.
Descriptive statistics,
pooled sample and
by wave
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only 35% of students declare not to have been involved in working activities during the last
two years of undergraduate studies. The majority of those who work while studying is
employed in part-time jobs, mainly related to their field of education (29%), although an
important share of graduates work in occupations unrelated to their university degree
(21%). Those employed in full-time jobs account for 16%of students, and aremainly employed
in jobs related to the field of education. In Table 2, we report descriptive statistics by working

Full-time
student

Part-time
job related

Part-time
job not
related

Full-time
job related

Full-time
job not
related

Mean s.d Mean s.d Mean s.d Mean s.d Mean s.d

Employed 0.87 0.34 0.91 0.29 0.87 0.33 0.92 0.27 0.86 0.35
Permanent contract 0.47 0.50 0.57 0.50 0.50 0.50 0.67 0.47 0.60 0.49
Specific university degree required 0.64 0.48 0.68 0.47 0.55 0.50 0.65 0.48 0.41 0.49
Wave 2011 0.31 0.46 0.32 0.47 0.26 0.44 0.47 0.50 0.43 0.50
Wave 2014 0.32 0.47 0.38 0.48 0.33 0.47 0.30 0.46 0.27 0.45
Wave 2017 0.37 0.48 0.30 0.46 0.41 0.49 0.22 0.42 0.29 0.46
Male 0.41 0.49 0.43 0.49 0.32 0.47 0.47 0.50 0.41 0.49
Age 27.76 1.96 28.60 2.20 28.38 2.17 29.55 2.46 29.88 2.40
Highest parental education 5 primary or
less

0.26 0.44 0.29 0.45 0.32 0.47 0.36 0.48 0.36 0.48

Highest parental education 5 secondary 0.30 0.46 0.31 0.46 0.32 0.46 0.31 0.46 0.32 0.47
Highest parental education 5 tertiary 0.44 0.50 0.41 0.49 0.36 0.48 0.33 0.47 0.32 0.47
Field of study 5 humanities 0.04 0.20 0.02 0.15 0.09 0.28 0.01 0.10 0.08 0.27
Field of study 5 language 0.05 0.22 0.05 0.21 0.05 0.23 0.02 0.12 0.06 0.23
Field of study 5 art 0.01 0.11 0.01 0.08 0.02 0.14 0.00 0.05 0.01 0.08
Field of study 5 business and economics 0.12 0.32 0.14 0.35 0.09 0.29 0.24 0.43 0.12 0.32
Field of study 5 law, sociology and
political sciences

0.10 0.31 0.08 0.27 0.16 0.36 0.10 0.30 0.24 0.43

Field of study 5 communication and
journalism

0.05 0.21 0.06 0.23 0.05 0.21 0.03 0.18 0.04 0.19

Field of study 5 education 0.12 0.32 0.13 0.34 0.12 0.33 0.09 0.28 0.10 0.30
Field of study 5 social work 0.02 0.14 0.03 0.18 0.05 0.21 0.04 0.19 0.04 0.21
Field of study 5 biology, geology and
environmental sciences

0.10 0.30 0.03 0.17 0.08 0.27 0.03 0.17 0.03 0.18

Field of study5 chemistry, physics,maths
and statistics

0.05 0.22 0.03 0.17 0.04 0.19 0.03 0.16 0.03 0.18

Field of study 5 health (excluding
medicine)

0.04 0.19 0.03 0.17 0.04 0.19 0.04 0.20 0.02 0.13

Field of study 5 psychology and related
degrees

0.04 0.20 0.03 0.16 0.07 0.25 0.02 0.12 0.06 0.24

Field of study 5 pharmacy, biomedicine
and veterinary

0.04 0.20 0.03 0.17 0.02 0.14 0.02 0.14 0.01 0.10

field of study 5 architecture and
construction

0.04 0.19 0.08 0.26 0.02 0.15 0.06 0.25 0.02 0.13

Field of study 5 industrial, chemical and
electronic engineering

0.09 0.29 0.11 0.31 0.05 0.22 0.13 0.34 0.07 0.26

Field of study 5 telecommunication and
informatics

0.07 0.25 0.12 0.32 0.04 0.19 0.12 0.32 0.05 0.21

Field of study 5 agricultural engineering
and related

0.02 0.15 0.02 0.15 0.02 0.14 0.03 0.17 0.03 0.16

Number of observations 8,735 7,047 5,089 2,869 964

Note(s): Age refers to the survey year; descriptive statistics about the university of graduation are not
reported in the table to accomplish with the rules of the contract for data transfer

Table 2.
Descriptive statistics
by working situation

before graduation
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situation before completing the degree. It can be noted that four years after graduation,
working while studying is generally associated with better labour market outcomes, even
if there are differences according to both job intensity and the relationship between the
job and the field of study. In fact, the unconditional probability of being employed is
higher among graduates who have worked in jobs related to their field of education
(91–92%). Moreover, the incidence of permanent contract among employed graduates
who were already working before completing the degree is generally higher than for full-
time students, especially for those working full-time in a job that matches the field of their
degree (67% against 47% for full-time students). More remarkably, graduates working in
occupations unrelated to their field before completing the university degree are less likely
to have a job that requires their specific degree after graduation (between 41% and 55%).
On the contrary, those who worked in occupations related to their field of study during
university have similar chances to have a job that requires their specific degree compared
to full-time students (65–68% relative to full-time students, 64%).

4. Empirical methodology
The starting point of our empirical analysis consists in estimatingOLS equations that explain
each labour market outcome as a function of exogenous covariates and indicators for
different working situations before completing the degree. More specifically, we consider that
each outcome (Yi) depends on pre-determined individual characteristics included in the vector
Xi (gender, age and parental education), field of study and university fixed effects (θf and πu
respectively), wave dummies (τw) and a set of indicators for each possible pre-graduation
working status (Wi 5 j) taking as reference category full-time students (j 5 0):

Yi ¼ αþ β0Xi þ
XJ

j¼1
γjIðWi ¼ jÞ þ θf þ πu þ τw þ ui (1)

We estimate Equation (1) considering as dependent variable(s): (1) a dummy for being
employed, (2) an indicator for having a permanent contract, (3) an indicator that takes the
value of one if the specific degree was required during the hiring process.

However, OLS estimates of the γj parameters are consistent only if the unobservable
factors that affect the propensity to work in a specific kind of job during the degree are
unrelated to the error term of each outcome, which is unlikely to be the case, as suggested by
previous empirical works. Indeed, unobservable traits ― such as cognitive and non-cognitive
abilities, motivation, expectation, etc. ― could affect both the decision to work and any of the
outcomes that we consider in this paper.

In order to control for the self-selection bias due to unobservable characteristics, we rely on
the estimation of a multinomial endogenous treatment model (proposed by Deb and Trivedi,
2006), which allows to jointly model working decisions before graduation and labour market
outcomes. A similar approach was previously applied by Triventi (2014), who analysed the
impact of working while studying on academic performance, allowing for selection into full-
time or part-time jobs (vs only studying). This represent a suitable estimation strategy for our
purposes, given the multinomial nature of the variable describing pre-graduation jobs (which
does not allow the estimation by standard IV as in Hakkinen (2006) and Margaryan et al.
(2020), for example) and the lack of longitudinal data that would enable for a dynamic
specification to deal with unobserved heterogeneity (as in Hotz et al. (2002), among others [8]).

Therefore, we exploit the available information in our dataset, in which pre-graduation
jobs are classified according to work intensity and their relationship with the degree’s
content. Specifically, we consider that the choice of working status follows a mixed
multinomial logit distribution, which means that the probability of observing individual i in
working status j can be described as:
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PrðWim ¼ jjXi; Zm; θf ; πu; lijÞ

¼
exp

�
μj þ ψ 0

jXi þ wjZm þ θfj þ πuj þ τwj þ δjlij
�

1þPJ

k¼1exp
�
μk þ ψ 0

kXi þ wkZm þ θfk þ πuk þ τwk þ δklik
� : (2)

Equation (2) shows that the likelihood of being assigned to the working status j for the
individual i residing inmunicipalitym depends on a set of observed individual characteristics
(Xi), a measure of local employment potential (Zm, described below), field of study [9] and
university fixed effects ðθf and πuÞ;wave dummies (τw) and latent factors lij that proxy the
unobserved individual heterogeneity affecting the propensity of having a certain kind of job
before graduation (relative to full-time students) [10]. The selectivity-corrected outcome
equation becomes:

Yim ¼ αþ β0Xi þ
XJ

j¼1
γjIðWim ¼ jÞ þ θf þ πu þ τw þ

XJ

j¼1
λjlij þ εim (3)

which corresponds to Equation (1) augmented by the latent factors lij, capturing the
unobserved factors determining the decision to work while studying that also affect the final
outcome. The associated factor loadings λj can be interpreted as selection terms, which
capture the correlation between the unobservable determinants of having a given kind of job
(relative to being a full-time student) and each of the outcomes we analyse. A positive
(negative) λj coefficient indicates that the working status j and the outcome are positively
(negatively) correlated through unobserved individual characteristics, indicating the
existence of positive (negative) selection relative to the base category (full-time students).
Therefore, the γj coefficients estimated from Equation (3) capture the effect of each type of
pre-graduation work experience on the outcome of interest, after partialling out selection
effects based on unobservable traits.

Assuming that the latent factors follow a standard normal distribution, the estimation of
this joint model can be carried out through maximum simulated likelihood. To achieve
identification without relying only on distributional assumption, we include an instrumental
variable in the multinomial equation (Zm). The instrument has to be a strong predictor of
working choices before graduation and―conditional on the set of explanatory variables
included in Equation (3)―has to be uncorrelated with unobserved determinants of labour
market outcomes.

Several related papers exploited local/regional unemployment rate as instrument for
working conditions before degree completion under the assumption that labour market
conditions at the time of taking the decision to work do not affect the final outcome directly
(see, among others, Hakkinen (2006) and Triventi (2014)). In this paper we adopt a similar
strategy, since we also exploit variation at the local level (i.e. the municipality of residence
during the degree) to achieve identification. However, instead of using the unemployment
rate, we constructed another measure to proxy for local labour market opportunities. This
variable consists in the percentage of registered employment contracts over working age
population (in a given year) within a radius of 30 km surrounding the student’s municipality
of residence two years before the graduation year. This measure allows us to capture
employment potential at the very local level, without constraining the area capturing local
labour markets to be defined only on the basis of administrative borders (i.e. municipality,
province or regions), as done in previous papers on this issue. In particular, the instrument
has been constructed as follows.We have first retrieved administrative information about the
number of newly registered employment contracts for each municipality of Catalonia during
a specific year [11] Second, we have collected data on working age population from the
administrative register of inhabitants at the municipality level. Finally, for each year we have
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computed the ratio between the total number of registered contracts and the number of
working age individuals of all municipalities within a radius of 30 km from the municipality
of residence of the individuals [12]. This variable represents a proxy for (potential) local
labour market opportunities in a given period. Since we aim at predicting working activities
two years before graduation, we imputed our measure of employment potential to each
graduation cohort according to the population-weighted average from the two years
preceding the graduation (e.g. 2011 and 2012 for those graduated in 2013 and interviewed in
2017). The spatial distribution of our proxy for employment potential is displayed in Figure 1,
separately for the three periods 2005–2006, 2008–2009 and 2011–2012 (which are imputed to
waves 2011, 2014 and 2017 respectively) and represents the instrumental variable used as
predictor of work activities before graduation (Zm). As long as the instrument varies at the
municipality level, we cluster standard errors accordingly.

As previously observed, employment potential before graduation can be considered a
valid instrument if it has a strong predicting power to explain the probability of having a
given kind of job while studying, but does not affect directly labour market outcomes. The
first condition is likely to hold, since the probability of working while studying is influenced
by local labour market conditions and the existence of such relationship can be directly
inferred from the data. The second condition represents an identifying assumption. The
validity of the use of local employment potential as valid instrument might be questioned in
case of persistency in local labour market conditions over time, which could affect labour
market status four years after graduation (Oreopoulos et al., 2012). However, there are
reasons to consider that this issue is not likely to be a serious concern in this case. First, we
impute employment potential according to the information from two years before graduation,
while labour market outcomes are observed four years after graduation, implying a six-year
lagwith respect to themeasurement of local labour market conditions. Second, we considered
the information regarding the municipality of residence before graduation, but the
completion of the university degree tends to increase geographical mobility (e.g. Haapanen
and B€ockerman, 2017), which might break the link with post-graduation employment
potential and pre-graduation local labour market conditions. Third, the inclusion of
university indicators and a large set of field of study fixed effects should capture most of the
unobserved heterogeneity (due to family or local unobservables) that might create a direct
correlation between ourmeasure of employment and the residuals of the outcome equation(s).
Nevertheless, in order to provide evidence in favour of the validity of the underlying
hypothesis and to discard the possibility that the instrument (local employment potential
before graduation) is in part capturing current local labour market conditions, we run two
different robustness checks. First, we take advantage of the non-linear structure of the mixed
multinomial model, which makes the structural equation identified even without any
instrument, and include the measure of employment potential in the outcome equation(s) to
test for the significance of the corresponding coefficient(s). Finding significant estimates
would indicate that the variable used as instrument has a direct effect on the outcome,
violating the exclusion restriction hypothesis. Second, we re-estimate the model including as
additional control an alternative proxy for “current” local labour market conditions (i.e. in the
year of the survey). Specifically, exploiting information about the number of individuals
registered as unemployed in each municipality, we constructed a proxy for local
unemployment by taking the ratio with respect to the adult population (information about
the active population at the municipality level is not available). As long as the information
about registered unemployment is also separately available for individuals in the 16–24 age
range, we also computed the same variable to capture youth unemployment in the local area.
This proxy of local unemployment rate should capture current local economic conditions.
Therefore, if our instrument is strongly correlated with current labour market conditions, we
should observe important changes in the estimates of interest when controlling for local
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unemployment rate in the survey year. Moreover, as long as endogenous mobility of
university graduates, related to local economic conditions, could also represent a source of
bias, we also checked the results obtained after retaining only the individuals who remained
in the same province after graduation (i.e. the stayers).

5. Results
5.1 OLS estimates
Table 3 shows the OLS estimates of the impact of combining working activities with
university education on post-graduation labour market performance. As for the probability
of being employed 4 years after graduation (column (1)), this is generally higher for those who
have worked during tertiary education. The highest estimated differentials are associated
with jobs related to the field of education (þ3.1 percentage points (pp) and þ4.8 pp for part-
time and full-time respectively). The employment “premium” for working while studying is
lower for those working in jobs not related to the field of education:þ2.3 pp andþ1.2 pp for
part-time and full-time jobs respectively, with the latter insignificantly different with respect
to full-time students. When considering the probability of getting a permanent contract
(column (1) of Table 3) the picture slightly changes, since work intensity appears to be more
relevant than job-field match for the chances of being in a stable job position. In fact, for those
who have worked full-time the probability of having a permanent contract 4 years after
graduation is higher by 9.2 pp and 9 pp (for jobs related and not related to the field of
education respectively) with respect to full-time students, while for those working part-time
these premiums are of 5.5 pp for jobs related to the field of education and 6 pp for not related
jobs. Finally, considering the match between the job 4 years after graduation and the specific
degree obtained, graduates who have worked in jobs not related to their field of education

Outcome Employed Permanent contract
Specific degree

required

Full-time student Reference category
Part-time job – related 0.031***

(0.005)
0.055***
(0.008)

0.041***
(0.008)

Part-time job – not related 0.023***
(0.006)

0.060***
(0.009)

�0.039***
(0.009)

Full-time job – related 0.048***
(0.007)

0.092***
(0.011)

0.032***
(0.011)

Full-time job – not related 0.012
(0.012)

0.090***
(0.018)

�0.140***
(0.017)

Male 0.000
(0.005)

�0.017**
(0.008)

�0.006
(0.007)

Age �0.003***
(0.001)

0.010***
(0.002)

�0.014***
(0.002)

Highest parental education5 primary or less Reference category
Highest parental education 5 secondary 0.008

(0.005)
�0.010
(0.008)

0.008
(0.008)

Highest parental education 5 tertiary 0.004
(0.005)

�0.029***
(0.008)

0.009
(0.008)

R squared 0.032 0.122 0.126
Number of observations 24,704 21,870 21,883

Note(s): Robust standard errors in parenthesis; *** significant at 1%, ** significant at 5%, * significant at
10%. All regressions include dummies for wave and university, as well as field of study fixed effects
(96 indicators)

Table 3.
OLS results
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have a significantly lower probability to end up in occupations that match their specific
degree (�3.9 pp and�14 pp for part-time and full-time jobs respectively), relative to their full-
time student counterparts. On the contrary, individuals who have worked in occupations that
match their field of education have a higher probability, with respect to full-time students, to
end up in jobs that require their specific degree (þ4.1 pp and þ3.2 pp for part-time and full-
time jobs respectively).

5.2 Multinomial endogenous treatment model estimates
The results obtained by OLS suggest that working before graduation in jobs related to the field
of education, particularly full-time, is crucial in order to better perform in the labourmarket at the
early stage of the working career. However, these estimates might be biased due to the presence
of unobserved factors that might simultaneously affect the probability of working while
studying and labour market performance. In order to control for this possible self-selection into
workingactivities,we estimatemultinomial endogenous treatmentmodels that allow controlling
for latent factors in order to properly identify the impact of working while studying on future
labour market outcomes. As explained in Section 4, we use as instrumental variable the number
of registered contracts over working age population for all municipalities within a radius of
30 km from the municipality of residence of the individuals, during the two years before the
graduation [13]. We report the estimates from the multinomial selection equation (Equation 2),
expressed as average marginal effects in Table A1 in Appendix. It is possible to see that in
general our employment potential measure has a significant effect on employment decisions
before graduation, thus confirming the validity of the elicited variable for predicting the
endogenous working condition variable. Specifically, a unitary increase in local employment
potential reduces the probability of being a full-time student by 13.7 pp, and increases the
propensity to work (especially in part-time jobs unrelated to the field of study �5.6 pp, and in
full-time jobs related to the field of study�4.1 pp). We also carried out a likelihood ratio test for
the joint significance of the coefficients of employment potential in the multinomial equations,
which is equal to 23.6 (p-value 5 0.0001), pointing out that the instrument is not weak.

Table 4 shows selected estimates from the final outcome of the multinomial endogenous
treatmentmodel (Equation 3). First of all, themultinomial endogenous treatmentmodel confirms
the results obtained by OLS, which highlights the importance of working in a job that matches
the field of study to enjoy higher chances of being employed after graduation [14]. After ruling
out self-selection, the employment premium for having worked in a job related to the field of
study is 6.3 and 5.2 pp for part-time and full-time jobs, respectively, which are slightly higher
than the corresponding OLS estimates. This is indeed due to the presence of a (modest) negative
selection, as shown by the λ coefficients associated to these two working conditions, indicating
that individuals who are more likely to self-select into jobs related to the degree before
graduation based on their unobservable traits are less likely to be employed after completing the
degree. The estimated difference in employment probability between students whoworked full-
time in a job unrelated to the field of education and full-time student is again not significant,
whereas, after having taken into account selection, working in a part-time job mismatched with
the field of education turns out to decrease the chances to be employed.

Considering the probability of ending up with a permanent contract, our selectivity-
corrected estimates confirm that having worked before graduation has generally a positive
effect on the chances of getting a permanent contract four years after completing university.
Nonetheless, the difference in the probability of having a stable position relative to those who
never worked before graduation is stronger for jobs related to the field of study.

Finally, the evidence regarding post-graduation job-qualificationmatch obtained from the
joint multinomial selection model is in line with previous OLS estimates, as for what concerns
the detrimental effect of pre-graduation job experiences unrelated to the field of study on post-
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graduation job match. These effects are higher than the corresponding OLS estimates,
especially for part-time unrelated jobs, due to the strong positive selection into this kind of
work activity due to unobservable characteristics. This means that those who are more
inclined to get an unrelated job before graduation due to their unobservable characteristics
are more likely to be in the same status after graduation as well. As for the estimates attached
to part-time and full-time pre-graduation jobs related to the field of study, these are both
positive, but not precisely estimated [15].

On the whole, these results point to the following findings. First of all, in order
to properly gauge the impact of working while studying on future employment
performance, it is crucial to take into account not only work intensity, but also the
relationship between the job and the field of education. In fact, part-time and full-time pre-
graduation work experiences show different payoffs after graduation according to their
match with the degree’s contents. Second, our findings reveal that, overall, what really
matters is having a pre-graduation job that matches the field of study. In fact, those who
have worked in occupations related to their studies have generally better post-graduation
labour market outcomes than their counterparts who have studied full-time. The former
are also more likely to be employed after graduation than individuals working in
occupations unrelated to their field of study and have better chances of having a job that
matches their specific degree. Even job stability is more positively affected by work
experiences related to the contents of bachelor studies. Third, self-selection matters and
must be taken into account in order to obtain a reliable and clear picture about the effects
of working while studying on subsequent labour market outcomes. In fact, the
unobservable characteristics that affect the propensity to combine working activities
with university education are, in most cases, also related to post-graduation employability
and job quality.

Outcome Employed Permanent contract Specific degree required

Full-time student Reference category
Part-time job – related 0.063***

(0.011)
0.296***
(0.034)

0.060
(0.068)

Part-time job – not related �0.204***
(0.010)

0.165***
(0.038)

�0.423***
(0.030)

Full-time job – related 0.052***
(0.008)

0.230***
(0.077)

0.026
(0.032)

Full-time job – not related 0.010
(0.012)

�0.006
(0.152)

�0.155***
(0.034)

λ2 �0.050***
(0.007)

�0.278***
(0.037)

�0.038
(0.082)

λ3 0.273***
(0.007)

�0.111***
(0.041)

0.453***
(0.034)

λ4 �0.016**
(0.008)

�0.146*
(0.086)

�0.003
(0.027)

λ5 �0.006
(0.009)

0.114
(0.163)

�0.003
(0.023)

Number of observations 24,704 21,870 21,883

Note(s): Standard errors (in parenthesis) are clustered at the municipality level; *** significant at 1%, **
significant at 5%, * significant at 10%. All regressions include controls for gender, age (in the survey year for
the outcome equation, two years before graduation in the multinomial equation), highest parental education,
dummies for wave and university, as well as field of study fixed effects (96 indicators for the outcome
equations, 17 for the multinomial equation)

Table 4.
Multinomial
endogenous treatments
(selected coefficients)
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6. Conclusions
This paper investigated the relationship between work activities carried out before
completing the university degree and their subsequent labour market performance. Pre-
graduation jobs are classified according to two relevant dimensions: work intensity (part-
time and full-time) and the relationship with the field of study.

We take into account endogenous self-selection into each type of pre-graduation jobs, using
a multinomial endogenous treatment model that exploits a measure of local employment
potential as identifying variable. The results indicate that the probability of being employed
four years after graduation is higher for graduates who have been working in occupations
related to their field of study, regardless of work intensity, than for full-time students. At the
same time, those working full-time in a job not related to the field of education show the same
chances to be employed as full-time students, while part-time students turn out to be penalised.
Also job intensity at the early stage of the career is clearly related to pre-graduation work
experiences, since the chances of having a stable position increase for graduates who worked
in jobs related to their field of study, while the likelihood of having a job that requires the
specific degree obtained four years after graduation is significantly lower for those who
worked in jobs unrelated to their studies before university completion [16].

Overall, these findings highlight the primary importance of working in jobs related to the
field of education while enrolled in higher education in order to improve graduates’ career
success. This is consistent with the experimental evidence recently reported by Van Belle
et al. (2020), indicating that only pre-graduation jobs related to the degree’s content generate
positive signals of better skills and trainability to the employers’ eyes. Therefore, our results
support the need to promote pre-graduation employment in activities that are matched to the
degree’s content, such as compulsory internship programmes (in line with Baert et al., 2021).
Moreover, the empirical analysis highlights the relevance of jointly considering different
dimensions of pre-graduation working activities to understand whether and to what extent
they affect future employability and job quality, since not every kind ofwork activity pays off
in the graduates’ labour market. Finally, our work emphasises the need to account for self-
selection based on unobservable traits, in order to properly appreciate the costs and benefits
of combining study and work for graduates’ labour market outcomes.

Notes

1. However,workingwhile studying, especially in jobs unrelated to the university degree, could represent
a (negative) signal to the employers, reflecting students’ and families’ liquidity constraints,whichmight
generate discrimination against students from less-advantaged social backgrounds. See Baert et al.
(2016) for a comprehensive explanation of theoretical models that could be useful to understand the
mechanisms through which pre-graduation work can affect future labour market outcomes.

2. See footnote 4 in the related literature section.

3. As explained below, the latter works based on survey data face an important problem of
endogeneity, since student work is a choice variable that depends on students’ unobservable traits,
potentially related to future labour market outcomes (i.e. a self-selection issue).

4. In this paper, we focus on the labour market performance of graduates. However, it is important to
mention other relevant studies concerning the effects of working while in school on academic
outcomes, since this could be one of the mechanisms behind the effect on labour market outcomes.
The general findings, obtained using different estimation approaches and identification strategies,
point to a negative impact of pre-graduation working experiences on academic achievements in
terms of both time to degree and score obtained (Theune, 2015; Darolia, 2014; Triventi, 2014; Body
et al., 2014; Avdic and Gartell, 2015; Wenz and Yu, 2010; Stinebrickner and Stinebrickner, 2014).
Nonetheless, the academic penalisation due to working while studying seems to depend on working
time, as reported by Triventi (2014), Darolia (2014) and Body et al. (2014). See Neyt et al. (2019) for a
recent and comprehensive review.
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5. From the 2008 wave, private universities and on-line universities have been progressively
incorporated in the survey. However, in this paper we focus only on graduates from public
universities (which account for about 75% of the whole population of graduates), since not all the
variables of interest are available for private and on-line universities and because these universities
are fully covered only from the 2014 wave of the survey. Moreover, foreigners who graduated from
Catalan universities are only covered in the last wave of the survey (2017) and represent less than 4%
of the observations of this wave. Notice also that for public universities, the response rate in the last
threewaves is around 55%,with a sampling error of about 0.6%.Notice also that survey participants
are selected from successive cohorts of bachelor graduates, but some of themmight have enrolled in a
master degree of in a PhD in subsequent years.More information about theAQUsurvey can be found
at: https://www.aqu.cat/en/Studies/Surveys-and-thematic-studies/Labour-market.

6. It is worth mentioning that the survey does not distinguish internships from other type of pre-
graduation jobs. Nonetheless, given the purpose of internship programs, they can be reasonably
assimilated to the group of jobs (part time/full time) related to the field of study.

7. Other situations include the graduates in the survey who declare to be self-employed (8.5%),
internship work (4.9%) or irregular employment (0.75%).

8. Dynamic discrete choice models that account for the endogenous nature of the choice to work while
studying have also been more recently applied by Baert et al. (2022), to estimate the employment
effects of working during secondary education.

9. Field of study fixed effects enable providing within-field differences in the outcome by pre-
graduation working status, and this should reduce possible selection issues due to the choice of the
degree and its possible interaction with the decision to work. We control for very detailed fixed
effects in the outcome equation (96 categories), which are grouped into 17 majors in the multinomial
equation to reduce the curse of dimensionality (as displayed in Tables 1 and 2).

10. The parameters associatedwith the latent factors in themultinomial choice equation are normalised
as δj 5 1 for every option j, as in standard multinomial logit models.

11. This information is available on a monthly basis since 2005 on the webpage of the Spanish
Employment Bureau: https://www.sepe.es/HomeSepe/que-es-el-sepe/estadisticas/datos-
estadisticos/municipios.html.

12. We also computed employment potential using different radii to test for robustness, see Section 5.2.

13. We have also adopted other radii to compute the measure of employment potential such as 20 km or
40 km, getting very similar results. These estimates are shown in Table A2 in Appendix.

14. As stressed in Section 4, we carry out two estimates to corroborate the validity of the instrument.
Specifically, we run the baseline estimates including employment potential as a control variable, in
order to test whether this has a direct effect on the outcome equation, which would be a sign of
violation of the exclusion restriction. Table A3 in Appendix show that the coefficients related to
employment potential are not statistically significant, thus reassuring us about the validity of the
instrument. Moreover, in Table A4 we show the baseline estimates with the inclusion of a proxy of
current local unemployment rate, both for the whole population and for young (16–24) individuals,
to alternatively test whether our instrument is capturing current local labour market conditions and
thus directly affecting the outcomes. Results are unaffected by the inclusion of these additional
controls, thus further corroborating the validity of the chosen instrument.

15. As mentioned above, it could be argued that selective location choices might represent a driver of
our results. Unfortunately, our data do not provide specific information about mobility of students
after graduation acrossmunicipalities. Nonetheless, there is e information about the current place of
work classified as follows: (1) Barcelona, (2) Girona, (3) Lleida, (4) Tarragona, (5) Rest of Spain, (6)
European Union, (7) Rest of the World. Hence, we looked at the percentage of students changing
location between the period while they were enrolled at the university and the year of the survey.
The rate of mobility is not that low, since around 17% of students changed place of residence. Most
of these movements concern students who moved to Barcelona after graduation (7%). As a
robustness check, we replicated the estimates by retaining only the individuals who remained in the
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same Catalan province where they resided while studying the degree. Results are consistent with
those using the entire sample information, which indicates that selective location choices are
unlikely to be a relevant driver of the results. These estimates are available upon request.

16. As noticed by an anonymous referee, an important contribution of this work could be to explicitly
analyse the heterogeneity of the impacts by areas of study. Unfortunately, due to the limited number
of observations by broad areas that generates estimation issues, we are not able to properly address
this interesting aspect of the analysis. Hence, we leave this issue open for further research.
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Appendix

ΔPredicted probability
Full-time
student

Part-time job
related

Part-time job
not related

Full-time job
related

Full-time job
not related

Employment potential (Zm) �0.137***
(0.029)

0.025
(0.024)

0.056**
(0.023)

0.041**
(0.019)

0.016
(0.012)

Male 0.050***
(0.007)

�0.017***
(0.006)

�0.033***
(0.006)

�0.003
(0.005)

0.002
(0.003)

Age two years before graduation �0.047***
(0.001)

0.010***
(0.001)

0.006***
(0.002)

0.021***
(0.001)

0.010***
(0.000)

Highest parental education5 primary
or less

Reference category

Highest parental
education 5 secondary

0.017**
(0.008)

0.015**
(0.007)

�0.021***
(0.006)

�0.009*
(0.005)

�0.003
(0.004)

Highest parental education5 tertiary 0.042***
(0.007)

0.030***
(0.007)

�0.043***
(0.006)

�0.020***
(0.005)

�0.009**
(0.004)

Wave 2011 Reference category
Wave 2014 �0.013*

(0.007)
0.047***
(0.007)

0.043***
(0.006)

�0.061***
(0.005)

�0.016***
(0.003)

Wave 2017 0.037***
(0.008)

�0.019***
(0.006)

0.082***
(0.006)

�0.087***
(0.005)

�0.013***
(0.003)

Field of study 5 humanities Reference category
Field of study 5 language 0.028

(0.019)
0.146***
(0.017)

�0.171***
(0.017)

0.013**
(0.006)

�0.017**
(0.007)

Field of study 5 art 0.102***
(0.026)

0.029
(0.032)

�0.091***
(0.035)

0.001
(0.009)

�0.040***
(0.008)

Field of study 5 business and
economics

�0.060***
(0.020)

0.161***
(0.022)

�0.259***
(0.013)

0.190***
(0.007)

�0.032***
(0.006)

Field of study 5 law, sociology and
political sciences

�0.032
(0.023)

0.058**
(0.023)

�0.116***
(0.015)

0.074***
(0.007)

0.016**
(0.007)

Field of study 5 communication and
journalism

�0.039*
(0.023)

0.194***
(0.022)

�0.195***
(0.016)

0.068***
(0.008)

�0.028***
(0.007)

Field of study 5 education �0.031*
(0.018)

0.189***
(0.018)

�0.202***
(0.015)

0.074***
(0.006)

�0.029***
(0.006)

Field of study 5 social work �0.145***
(0.019)

0.153***
(0.019)

�0.122***
(0.021)

0.122***
(0.013)

�0.008
(0.009)

Field of study5 biology, geology and
environmental sciences

0.169***
(0.015)

�0.014
(0.019)

�0.150***
(0.015)

0.039***
(0.006)

�0.044***
(0.007)

Field of study 5 chemistry, physics,
maths and statistics

0.128***
(0.016)

0.059***
(0.019)

�0.197***
(0.017)

0.048***
(0.010)

�0.039***
(0.006)

Field of study 5 health (excluding
medicine)

�0.032
(0.027)

0.102***
(0.024)

�0.174***
(0.021)

0.147***
(0.015)

�0.042***
(0.008)

Field of study 5 psychology and
related degrees

�0.002
(0.020)

0.053***
(0.019)

�0.082***
(0.017)

0.030***
(0.009)

0.002
(0.008)

Field of study 5 pharmacy,
biomedicine and veterinary

0.138***
(0.037)

0.126***
(0.031)

�0.277***
(0.018)

0.066***
(0.010)

�0.053***
(0.006)

Field of study 5 architecture and
construction

�0.006
(0.019)

0.221***
(0.024)

�0.269***
(0.018)

0.108***
(0.014)

�0.054***
(0.006)

Field of study 5 industrial, chemical
and electronic engineering

0.011
(0.020)

0.151***
(0.024)

�0.251***
(0.017)

0.127***
(0.012)

�0.039***
(0.008)

Field of study 5 telecommunication
and informatics

�0.044**
(0.018)

0.247***
(0.024)

�0.276***
(0.015)

0.120***
(0.011)

�0.047***
(0.006)

Field of study 5 agricultural
engineering and related

0.039
(0.025)

0.108***
(0.023)

�0.204***
(0.024)

0.087***
(0.012)

�0.030***
(0.010)

Number of observations 24,704

Note(s): Standard errors (in parenthesis) are clustered at the municipality level; *** significant at 1%, **
significant at 5%, * significant at 10%. The model also includes fixed effects for the university of graduation
(coefficients are not reported in the table to accomplish with the rules of the contract for data transfer)

Table A1.
Average marginal
effects from mixed
multinomial logit
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Table A2.
Multinomial
endogenous treatment
model using various
radii to compute the
measure of
employment potential
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Outcome Employed Permanent contract Specific degree required

Mixed multinomial logit estimates for employment potential (Zm)
Part-time job related vs full-time student 0.564***

(0.166)
0.622***
(0.180)

0.628***
(0.180)

Part-time job related vs full-time student 0.737***
(0.197)

0.826***
(0.215)

0.821***
(0.217)

Part-time job not related vs full-time student 0.912***
(0.246)

1.039***
(0.244)

1.045***
(0.248)

Full-time job not related vs full-time student 0.894**
(0.389)

0.975**
(0.435)

0.960**
(0.437)

Outcome equations from the multinomial endogenous treatment model
Full-time student reference category
Part-time job – related 0.063***

(0.011)
0.296***
(0.034)

0.060
(0.068)

Part-time job – not related �0.204***
(0.010)

0.165***
(0.038)

�0.423***
(0.030)

Full-time job – related 0.052***
(0.008)

0.230***
(0.077)

0.026
(0.032)

Full-time job – not related 0.010
(0.012)

�0.006
(0.152)

�0.155***
(0.034)

Employment potential (Zm) �0.013
(0.015)

0.037
(0.024)

0.020
(0.025)

λ2 �0.050***
(0.007)

�0.177***
(0.031)

�0.037
(0.077)

λ3 0.273***
(0.007)

0.043
(0.033)

0.453***
(0.032)

λ4 �0.016**
(0.008)

�0.320***
(0.022)

�0.002
(0.024)

λ5 �0.006
(0.009)

0.051
(0.048)

�0.003
(0.022)

Number of observations 24,704 21,870 21,883

Note(s): Standard errors (in parenthesis) are clustered at the municipality level; *** significant at 1%, **
significant at 5%, * significant at 10%. All regressions include controls for gender, age (in the survey year for
the outcome equation, two years before graduation in the multinomial equation), highest parental education,
dummies for wave and university, as well as field of study fixed effects (96 indicators for the outcome
equations, 17 for the multinomial equation)

Table A3.
Multinomial

endogenous treatment
model, controlling for
employment potential

in the outcome
equation
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Registered local
unemployment rate for Whole population Young individuals (16–24)

Outcome Employed
Permanent
contract

Specific degree
required Employed

Permanent
contract

Specific
degree
required

Full-time student Reference category Reference category
Part-time job – related 0.063***

(0.011)
0.212***
(0.028)

0.060
(0.068)

0.063***
(0.011)

0.211***
(0.029)

0.059
(0.061)

Part-time job – not
related

�0.204***
(0.010)

0.037
(0.029)

�0.422***
(0.029)

�0.204***
(0.010)

0.042
(0.031)

�0.423***
(0.026)

Full-time job – related 0.052***
(0.008)

0.377***
(0.021)

0.026
(0.032)

0.052***
(0.008)

0.377***
(0.021)

0.026
(0.028)

Full-time job – not
related

0.010
(0.012)

0.051
(0.046)

�0.154***
(0.034)

0.010
(0.012)

0.051
(0.047)

�0.157***
(0.030)

Local unemployment
rate in survey year

0.000
(0.000)

0.000
(0.000)

�0.000
(0.000)

�0.015
(0.029)

�0.057
(0.046)

0.083*
(0.049)

λ2 �0.050***
(0.007)

�0.177***
(0.032)

�0.039
(0.081)

�0.050***
(0.007)

�0.177***
(0.033)

�0.033
(0.064)

λ3 0.273***
(0.007)

0.038
(0.034)

0.452***
(0.034)

0.273***
(0.007)

0.034
(0.035)

0.455***
(0.026)

λ4 �0.016**
(0.008)

�0.321***
(0.022)

�0.003
(0.027)

�0.016**
(0.008)

�0.320***
(0.022)

�0.001
(0.018)

λ5 �0.006
(0.009)

0.050
(0.049)

�0.003
(0.023)

�0.006
(0.009)

0.051
(0.050)

0.001
(0.016)

Number of
observations

24,704 21,870 21,883 24,704 21,870 21,883

Note(s): Standard errors (in parenthesis) are clustered at the municipality level; *** significant at 1%, **
significant at 5%, * significant at 10%. All regressions include controls for gender, age (in the survey year for
the outcome equation, two years before graduation in the multinomial equation), highest parental education,
dummies for wave and university, as well as field of study fixed effects (96 indicators for the outcome
equations, 17 for the multinomial equation). Registered local unemployment rate represents the number of
individuals registered as unemployment in all municipalities located within a radius of 30 km over the
corresponding population of reference

Table A4.
Multinomial
endogenous treatment
model, controlling for
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unemployment rate
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