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Introduction

The school-to-work transition is a defining moment in life, marking a major
step towards adulthood and independence. However, despite all preparations
culminating to this moment in time, finding a job can be particularly hard
for young workers. With little work experience and fewer means to signal
ability than more experienced workers, youths are at a disadvantage due to the
intrinsic uncertainty that firms face about the productivity of young workers
in their hiring decision.

The consequences of the resulting friction are reflected in youth unemploy-
ment rates that are often well above the ones for more tenured workers. Long-
lasting scarring effects of initial joblessness manifest in terms of higher un-
employment and earnings losses in adulthood (see e.g. Gregg, 2001; Burgess
et al., 2003; Arulampalam, 2008; Neumark, 2002). Likewise, young workers
are routinely hit hardest by business cycle fluctuations and suffer not only the
immediate consequences, but are also negatively affected in terms of job find-
ing and earnings for up to a decade into their careers (Raaum and Røed, 2006;
Kahn, 2010; Oreopoulos et al., 2012). Hence, it seems that the circumstances
surrounding how and when individuals enter the labor market are at least as
defining as individual and societal investments for how today’s young will fare
in tomorrow’s labor market, a prospect that we are forcefully reminded of in
the light of the economic consequences of the current Covid-19 crisis which
will likely produce yet another lost generation.

Given the importance of the period of labor market entry for career pros-
pects in the long run, it is crucial to understand the mechanisms governing a
successful school-to-work transition and the consequences when those mech-
anisms are not in place. While the question of how economic conditions af-
fect youth labor market entry has recently received renewed attention, there
is limited direct evidence for this exact point in the career on one of the most
important job search channels that has been identified in the literature - social
contacts. Estimates suggest that a third to one half of all jobs are allocated
through social networks, making it possibly the most important job search
channel (Ioannides and Loury, 2004). In fact, an extensive body of empirical
research has confirmed the importance of social networks2 and documented
that the reliance on social contacts is more prevalent among younger work-
ers (see e.g. Topa, 2011; Pellizzari, 2010). However, we know surprisingly

2For a detailed literature overview, see Topa (2011) and Oyer and Schaefer (2011) for a firm-
side overview.
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little about how access to social contacts affects graduates’ chances of find-
ing a first job and to what extent, and under what circumstances, initial usage
matters over the course of graduates’ careers.

Studying how graduates use social contacts to enter the labor market is
valuable because it helps us to understand how job matching works in practice
and in particular, whether such channels lead to more productive matches and
better labor market outcomes. This also has implications for equality of oppor-
tunity if access to useful social connections differs among groups at an early
career stage and if the reliance on social contacts is persistent and difficult to
offset by alternative modes of entry.

In the three chapters of this thesis, I investigate various aspects of how
social contacts matter for a successful school-to-work transition and long-term
labor market outcomes. In all of them, I rely on extensive Swedish population
registers and matched employer-employee data in order to identify the types
of social networks that young workers tend to have ready access to even when
other types of connections are scarce.

In the first two chapters, I focus on work-related networks in the form of
former employers and co-workers from market work during high school. Re-
cent papers (see e.g. Cingano and Rosolia, 2012; Glitz, 2017; Saygin et al.,
2019; Glitz and Vejlin, 2019; Eliason et al., 2019) have emphasized the role
of social contacts acquired in the labor market (mostly in the form of former
co-workers). In the Swedish setting, they provide students with a crucial, and
common, opportunity to form connections to potential employers: the vast ma-
jority of Swedish high school students has been employed prior to graduation.3

Long vacations during the summer and a tradition of providing jobs aimed at
young workers account for why working while in high school is so prevalent
among this group. In fact, I show that employer contacts from high-school
jobs account for almost a third of direct transitions into the labor market.

In the last chapter, I focus on the potential for policy-induced changes in the
length of upper secondary education to offset the reliance on strong ties in the
form of parents. Parental contacts are likely to be accessible to young workers
for obvious reasons. Surveys name parents as one of the most commonly
used types of job search contacts, and empirical evidence confirms that they
are important for where young workers find employment (see Kramarz and
Skans, 2014).

Another feature common to all chapters is the focus on graduates from
vocational upper secondary education.4 This group tends to enter the labor
market directly after graduation and receives education towards a specific oc-
cupation in various vocational tracks, thus allowing for a cleaner comparison
of labor market outcomes among students in the same tracks as in the first two
chapters. Usage of social contacts is also generally higher as compared to for

3For a description, see chapter 1.
4In Sweden, this group accounts for roughly half of all graduates.
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graduates from academic tracks, hence making the study of contacts for this
group particularly relevant.

In the remainder of this introduction, I provide an overview of theories ex-
plaining why social contacts matter for job search. For the purpose of this the-
sis, I remain agnostic about the driving theoretical mechanisms, but give some
examples of how they are relevant to the young. I proceed with a short sum-
mary of the three chapters in this thesis. Broadly speaking, the first two chap-
ters analyze how important access to contacts from work during high school
is for labor market outcomes both in the short and long run and whether the
usefulness of these contacts varies with the business cycle. The final chap-
ter approaches a slightly different and understudied question: whether more
education can substitute for the importance of strong social ties in signaling
ability during job search.

Why are social networks important?
On a theoretical level, the literature differentiates between two main mecha-
nisms to explain the role of social networks for job search. The first strand
of literature focuses on the role of social networks in transmitting information
about job vacancies. This channel was put forward early on by Granovetter
(1973) who emphasized the importance of the intensity of network connec-
tions in transmitting useful information about available jobs. Less intense
connections ("weak ties") are more likely to convey new and unheard infor-
mation as opposed to close connections ("strong ties") in the form of family
and friends.

A formalized version of this information transmission mechanism is de-
scribed by Calvó-Armengol and Jackson (2004, 2007) who model how social
networks increase the arrival rate of job offers for unemployed workers: In
each period, homogeneous agents are either employed (with a non-zero wage)
or unemployed and receive random job offers. Unemployed agents accept the
job offer, while employed agents pass the offer on to an unemployed agent in
their network (as long as the offer does not dominate their current job), thus
leading to faster transitions into employment.

The other types of models emphasize firm-side benefits of relying on so-
cial networks based on the premise that firms can reduce uncertainty in the
hiring process through the use of referrals (as in Montgomery, 1991; Simon
and Warner, 1992; Dustmann et al., 2016). According to Simon and Warner
(1992), the use of referrals from random incumbent workers can reduce uncer-
tainty about the productivity of the specific match for both workers and firms.
According to this line of thought, hiring workers connected through the net-
work can reduce uncertainty about how well a worker’s abilities fit the needs
of the firm, which allows for workers that are on average better matched.5 In

5For extensions to this model, see e.g. Dustmann et al. (2016); Galenianos (2013).
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Montgomery (1991), firms can mitigate adverse selection of new employees
by hiring workers connected through productive incumbent workers. The idea
is that an incumbent worker’s productivity serves as signal of the productivity
of connected workers. Due to assortative matching, high-ability workers are
likely to be connected to other high-ability workers, thus reducing uncertainty
about the quality of the potential hire.

The resilience of social networks for signaling the productivity of workers
is explored in more detail in Casella and Hanaki (2008). The paper analyzes
the potential of signals obtained in the market to substitute for the use of social
networks. In an extension to the Montgomery model, workers can either signal
their productivity through social networks or through obtaining a costly, but
imperfect, signal in the education market. Despite the fact that the costly signal
can transmit information more precisely, networks prove to be resilient in most
cases since firms prefer to hire through social networks based on the access
to privileged information at a low cost. The results imply that workers can
abstain from obtaining costly signals (e.g. education) to signal productivity if
they can use social contacts as a substitute.

Models that focus on how social contacts can reduce uncertainty in the hir-
ing process can also point to why social networks might be of particular impor-
tance for the young. If firms face difficulties screening the abilities of young
workers who are just about to start their careers due to a lack of available infor-
mation (Altonji and Pierret, 2001), hiring through social contacts can mitigate
some of that uncertainty. In addition, hiring firms might predominantly rely
on hiring through referrals due to the value of privileged information obtained
through this channel (Casella and Hanaki, 2008).

A third approach models hires through referrals as a means to reduce moral
hazard (Heath, 2018). In this setup, firms pay their workers low initial wages
so they can later raise wages as an incentive to exert effort. Due to minimum
wage constraints, firms are prohibited to follow this strategy for lower-skilled
workers. Instead, firms hire low-skilled workers through referrals of (mainly
higher-skilled) incumbent workers who accept to forego wage increases if the
referred worker performs poorly. As a result, referred workers are incen-
tivized to exert effort in order to avoid wage penalties for both themselves
and their contacts. This type of model is particularly relevant for strong ties,
since the enforcement of implicit contracts should be more easily achieved
among closely connected workers. The model also points to the importance of
parental connections for young (and in particular, low-skilled) workers.
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Usage of Social Contacts during the School-to-Work Transition
Notwithstanding the extensive empirical literature that has shown that usage
of social contacts is higher among younger and low-educated workers (see
e.g. Pellizzari, 2010; Corcoran et al., 1980; Datcher, 1983; Elliot, 1999), there
is little direct (empirical) evidence on how the reliance on social contacts af-
fects labor market entry (and thus career prospects for those lacking social
contacts). A paper that focuses explicitly on graduates from different levels
of schooling is Kramarz and Skans (2014) who provide a detailed empirical
analysis of how different types of social contacts affect sorting patterns across
students from the same class. The authors document that parental ties are an
important predictor for post-graduation employment and that this channel is
especially important for graduates with lower levels of schooling. They also
show that graduates who find a job through their parents benefit in terms of
longer job longevity and higher wage growth. In a similar setup, Hensvik and
Skans (2014) show that job contacts from high school are predictive of where a
cohort of Swedish students find a job after high school and reduce the amount
of time it takes to enter employment.

Both papers also point towards economic benefits of job-finding through
those channels. This is in contrast to the argument put forward in Bentolila
et al. (2010) who highlight that job finding through contacts can indeed lead
to mismatch and thus lower productivity if connections only extend towards
occupations that do not match the worker’s productive advantage.

In fact, the current literature falls short of providing enough evidence on
how workers fare in the absence of connections, and we do not know how
severe the consequences are for graduates who lack or are deprived of the pos-
sibility to rely on social contacts for job search. This fundamental question is
the subject of the first chapter of this thesis.

In Chapter 1: Lost Opportunities: Market Work, Establishment Clo-

sures and the Impact on Career Prospects, I study how graduates are af-
fected in the short and long run when they are deprived of a very important
job-finding channel: employer contacts from market work during high school.

In the paper, causal identification relies on exogenous variation in access
to employer connections that arises due to closures of establishments where
students worked during high school and that occur just prior to graduation.
The identifying variation stems from a comparison of students who lost an
employer connection with other students from the same class and vocational
track whose employer connection remained intact. This strategy allows me to
remove several confounding factors.

The results show sizable negative effects of a lost employer connection on
employment and earnings after graduation that persist for up to ten years, but
are not permanent. Another contribution of the paper is the investigation of
mechanisms behind the results. Graduates who lost a connection in an in-
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dustry relevant to their occupational training from vocational school are more
severely affected and are more likely to find employment in an industry which
is less relevant to their vocational training, thereby leading to worse matches
at least in the short run.

The implications of this are significant as they indicate that lost employer
connections can act as an idiosyncratic shock with similarly long-lived effects
as graduating under adverse labor market conditions. Thus, scarring may oc-
cur as a consequence of differences in access to productive social contacts at
the time of graduation, even though it is important to note that the analyzed
employer connections combine aspects of losing social contacts as well as
firm-specific human capital.

The analysis also explores the question of whether the loss of labor market
contacts can be replaced through relying on other types of social contacts. This
seems to be the case indeed. Students who are affected by an establishment
closure are more likely to find replacement jobs at their parents’ workplace.

In Chapter 2: Connecting the Young: High School Graduates’ Match-

ing to First Jobs in Booms and Great Recessions, co-authored with Lena
Hensvik and Oskar Nordström Skans, we focus on the same type of labor
market contacts from work during high school as in the first chapter, but dif-
ferentiate between "recall-type" direct links to employers and indirect contacts
in the form of former co-workers who moved to other establishments.

While the first chapter dealt with the effects of idiosyncratic shocks, i.e.
losing access to the opportunities associated with employer links, this chap-
ter examines how the usefulness of social contacts for the matching of labor
market entrants to firms changes during aggregate shocks. To this end, we
analyze sorting patterns over a 25-year period including both booms and re-
cessions. The main focus of the paper is a detailed analysis of how the reliance
on social contacts for job matching varies with the business cycle.

We identify how the existence of direct and indirect contacts affects the
probability to sort into a specific establishment by estimating class-times-
establishment fixed effects models for each of the 25 cohorts in our data. This
allows us to estimate the counterfactual probability of being hired by the same
establishment in absence of a contact as the probability that classmates with-
out a tie sort into the same establishment. In a second step, we relate the
individual estimates for each cohort with business cycle indicators in the same
year.

The results show the presence of a direct link is a strong and robust predictor
of where graduates find a job after graduation. The impact exhibits a strong
countercyclical pattern and is about twice as important during recessions. The
patterns for indirect links are very similar, but much smaller in magnitude. We
verify the interpretation of our results through estimation of different placebo
strategies in order to account for the possibility that firms might prefer to hire
workers from certain establishments and through using alternative sources of
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identifying variation. We also let the effect of a contact vary with supply and
demand side characteristics and find evidence that about a third of the business
cycle variation in the usefulness of contacts is driven by the fact that firms that
hire more through contacts are also more likely to offer jobs to high school
students during economic downturns.

The patterns imply that firms rely relatively more on hiring both directly and
indirectly connected workers during recessions when workers’ outside options
are worse and firms’ market power is greater.

In Chapter 3: Is more education a substitute for job search through so-

cial contacts?, I shift focus to parental ties and analyze whether more (policy-
induced) education can reduce the reliance on parents during job search.

While a negative correlation between level of education and the usage of
social contacts is well-documented, there is uncertainty whether the relation-
ship is causal. I provide evidence on whether more education can be used as
a substitute to signal ability in lieu of social connections by using a Swedish
trial that extended upper secondary vocational tracks from two to three years.
I use exogenous variation in the length of vocational programs generated by
the trial6 to estimate the impact of an additional year of education on the prob-
ability to be (simultaneously) employed at the same establishment as a parent
for up to 20 years after starting upper secondary school.

The results show that attending a longer vocational program has a negative
and non-trivial impact on the probability to work at the same workplace as a
parent in the beginning of the career that is driven by students with highly edu-
cated parents. In contrast, usage of parental contact is resilient among students
with low-educated parents. To assess robustness, I use a set of placebo-like es-
timates to show that a decrease in the likelihood to work with a parent does not
reflect a shift of students’ preferences away from employment in parental in-
dustries. I also show that the estimated effects cannot be explained by changes
in employment levels.

Overall, the results indicate that strong ties in the form of parents are re-
markably resilient among students with low-educated parents. Incidentally,
this is also the group that tends to rely on their parents the most. A potential
interpretation of the patterns could be that general education is less informa-
tive as a signal of ability for employers in industries of low-educated parents
as compared to employers of highly educated parents.

The results also have implications for some of the findings in the first chap-
ter, in which I show that lost employer contacts lead to a higher reliance on
parents, hence raising the question of whether it is likely that there is room for
policy to fill the void for those students who cannot rely on their parents to

6The strategy follows Hall (2012) who analyzes the effects of the trial on enrollment in univer-
sity studies and related outcomes.
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find replacement jobs. For students with low-educated parents this is unlikely
to be the case.

Concluding Remarks
In the three chapters of this thesis, I document that social contacts are an essen-
tial tool for young workers to gain footing in the labor market. In particular, I
show that access to connections to the labor market established through work
during high school has a causal impact on a successful school-to-work tran-
sition and that those connections are twice as important during recessions. In
the Swedish context, job-finding through this channel is also quantitatively
important, accounting for almost a third of direct labor market transitions.

The findings are crucial for our understanding of how the matching of labor
market entrants to firms works in practice, but they are also highly relevant in
the context of the current Covid-19 pandemic. There are already clear indica-
tions that summer jobs will be scarce as a consequence of the economic impact
of the Covid-19 crisis, which will likely escalate young workers’ struggle with
the passage to the labor market during the crisis.

However, the results also imply that policies that foster employer contacts
during high school can lead to a smoother transition into the labor market. The
potential of such policies has not gone unnoticed, and prior to the outbreak of
the Covid-19 pandemic, there has been expressed interest by governmental
and regional commissions in Sweden to set up trials to evaluate the effects of
randomly allocating both private and public sector summer jobs, sometimes
with a focus on disadvantaged youths.

The implementation of such policies might prove challenging, but even
more crucial during the economic fallout of the current Covid-19 crisis. In
relation to the findings of this thesis, such employer contacts might be partic-
ularly useful in providing an alternative path into the labor market for students
whose parents are also affected by the economic fallout and thus less useful
as job-search contacts. Such policies could offer a crucial lifeline for students
with low-educated parents when more education does not work as a substitute
for parental contacts.
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1.1 Introduction
The school-to-work transition is a crucial time for high school graduates as
an unsuccessful transition can have a long-lasting impact on future career
prospects. Several studies show strong evidence of a negative impact of grad-
uating during poor aggregate labor market conditions. These effects are visi-
ble in terms of lower job finding rates, relatively more employment in lower-
level occupations and at lower-paying employers and persistent effects on fu-
ture earnings during a decade or more (Raaum and Røed, 2006; Kahn, 2010;
Oreopoulos et al., 2012). Less is known about the causal impact of shocks
that affect individuals’ specific job-finding opportunities.1 In this paper, I use
Swedish register data to study how graduates are affected in the short and long
run when they are deprived of a very important job-finding channel, market
work during high school, due to a plant closure just prior to graduation.

Aiming for a smooth transition, young workers often rely on social connec-
tions and informal networks in order to find their first job (see, for instance,
Ioannides and Loury, 2004; Topa, 2011). One important source of such con-
nections is provided through direct ties to employers from paid work during
high school.2 I show that such in-school jobs are very common in Sweden, a
country where vocational high schools provide little workplace training. In-
school jobs provide one of the most commonly used paths into the labor mar-
ket, accounting for about 30 percent of direct transitions into employment after
high school (see also Hensvik et al., 2017).

In this paper, I document the causal effect of employer connections at the
time of labor market entry for the school-to-work transition and long term la-
bor market outcomes. The identification strategy exploits exogenous variation
in the access to employer connections that arises due to closures of former
in-school establishments that occur just prior to graduation. I rely on Swedish
employer-employee data spanning over a 30-year period to identify all vo-
cational graduates, their former in-school work establishments (i.e. employ-
ers hiring students for market work during the last year of high school) and
whether those establishments closed prior to graduation.

In the empirical model, I use those closures to compare students who have
a sustained link to a former work establishment with classmates in the same
vocational track who lost this direct sustained link due to the closure of the
former work establishment. A feature of this approach is that it allows me to
remove several confounding factors through the use of classmates as a control
group; these are not only from the same school, but also trained in the same
vocational track and face the same (local) labor market conditions at the time
of graduation.

1Exposure to early unemployment spells has a strong association with higher and persistent
adult unemployment rates (Gregg, 2001; Burgess et al., 2003) and lower earnings (Arulam-
palam, 2008; Neumark, 2002; Skans, 2011).
2Another important source of connections is family networks (Kramarz and Skans, 2014).
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It is important to note that the loss of employer links is foremost a loss of
opportunities. Establishment closures later in the career are directly disruptive
to the individual’s life and have been shown to have lasting negative effects
on employment, earnings, health and marital stability (see e.g. Jacobson et al.,
1993; Stevens, 1997; Browning et al., 2006; Eliason and Storrie, 2006, 2009;
Sullivan and von Wachter, 2009; Huttunen et al., 2011; Eliason, 2012). In con-
trast, graduates who are affected by the closure of an in-school work establish-
ment lose the opportunity to find the first real job at a site where they already
have firm-specific human capital and the benefits of social connections, both
of which are factors that can shorten and simplify job search.

The results show that students who are affected by a closure of a former es-
tablishment do significantly worse upon labor market entry. Such students are
less likely to find a stable job upon graduation and have substantial earnings
losses as compared to classmates with intact employer links. The results mat-
ter for long term career prospects and point to sizable, albeit smaller negative
effects on stable employment and earnings for up to a decade before fading
out. The effects are thus highly persistent, but not permanent. These findings
are particularly interesting since first jobs are generally only transitory in na-
ture, even though they are less so when found through employer links from
pre-graduation market work. It is noteworthy that the effects of losing an em-
ployer link are similarly long-lived (but less severe) as compared to effects of
job loss due to an establishment closure later in life, which further emphasizes
the importance of a successful school-to-work transition.

I verify the validity of my approach with a set of alternative specifications
and robustness exercises. I show that my results are not driven by selection
of students into closing establishments and corroborate that finding by using
placebo-like closures of in-school establishments that occur after, instead of
prior, to graduation. Reassuringly, I do not find an effect of such placebo
closures on employment in the year of graduation. Since there is evidence that
closures might be more common in certain industries (Eliason and Storrie,
2006; Browning et al., 2006), I show that the estimates hold when I compare
classmates with in-school jobs in the same industry as an alternative sets of
fixed effects. The results are also robust to reducing my sample to students
with in-school jobs in non-seasonal industries only.

In addition, I provide novel evidence on potential mechanisms and show
that parts of the negative effects of a closure are driven by the loss of links
to employers that offer job opportunities in industries that are relevant with
regard to graduates’ specialization in vocational school. Market entrants who
lose a connection to an employer in a relevant industry not only suffer from
worse employment outcomes, but also adjust by shifting towards jobs in indus-
tries that are less-relevant to their specialization in vocational school, leading
to worse matches at least in the short run. On another margin, I also show that
affected students adjust through higher reliance on their parents during the job
search process. In fact, the effects of a closure on employment are more severe
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if students worked at the same establishments as a parent, i.e. in cases where
students are deprived of this alternative channel to find replacement jobs.

The paper contributes to several strands of literature, particularly with re-
gard to the use of social contacts and networks. While there is ample and
compelling evidence of the importance of social networks for job finding (see
e.g. Montgomery, 1991; Bayer et al., 2008; Beaman and Magruder, 2012;
Kramarz and Skans, 2014; Dustmann et al., 2016), I add to the scarce liter-
ature that provides causal estimates based on exogenous variation in access
to networks. There are previous papers that have used plant or establishment
closures to identify causal effects of networks, albeit with very different ap-
proaches. For instance, Eliason et al. (2018) use establishment closures in the
network of a firm’s incumbent workers as supply shocks directed towards the
incumbent’s firm and analyze the subsequent effects on firm outcomes. The
other papers focus on the importance of network characteristics. Cingano and
Rosolia (2012) use plant closures to show that an increase in the employment
rate among former co-workers decreases unemployment duration. In a similar
approach, Glitz (2017) uses the displacement rate among former co-workers
as exogenous variation in network strength to analyze the effects on individu-
als’ re-employment and wages. Saygin et al. (2019) extend a similar analysis
by showing that firm-side hiring probabilities are higher for displaced workers
who are connected through a former co-worker.

In contrast, I focus on variation in access to employer connections for a
population that might be particularly prone to suffer long-lasting consequences
in the absence of employer connections since previous research suggests that
networks are particularly important for young and inexperienced workers (see
e.g. Kramarz and Skans, 2014) and additionally provide new evidence on how
those workers compensate for the loss of some type of contacts through others.

The paper also contributes to the literature on the returns to in-school and
in-college jobs by discussing an additional channel through which in-school
jobs might matter for labor market outcomes. Most of the existing literature
focuses on the skill-enhancing aspect of in-school work and its effect on sub-
sequent earnings (see Carr et al., 1996; Ruhm, 1997; Light, 2001; Hotz et al.,
2002; Häkkinen, 2006). While early studies (see Carr et al., 1996; Ruhm,
1997; Light, 2001) consistently show that in-school work is associated with
substantial and lasting positive effects on labor market outcomes, later papers
such as Häkkinen (2006) or Hotz et al. (2002) put greater focus on assessing
the robustness of this association. Häkkinen (2006) addresses possible selec-
tion into in-school work by instrumenting work experience with local unem-
ployment rates and finds that the effect of work experience increases earnings
immediately after labor market entry, but does not find any long term effects.
The absence of long run effects is also in line with Hotz et al. (2002), who use
a discrete choice model to account for selection.

The paper is structured as follows: Section 1.2 provides a discussion of the
institutional background, followed by the empirical model in section 1.3 and
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a detailed description of the data in section 1.4. Short term results, validation
exercises and robustness checks are presented in section 1.5. In section 1.6, I
provide long term effects on labor market outcomes and discuss mechanisms.
Section 1.7 concludes.

1.2 Institutional background
1.2.1 The Swedish school system
Following nine years of compulsory school, Swedish students can choose to
enroll in upper secondary education, which is divided into several academic
and vocational tracks. Students can apply to specific programs such as "child-
care", "construction" or "business" based on their grade point average from
compulsory school.3 The vast majority of students enrolls in upper secondary
education with roughly half of a cohort opting for academic tracks and the
other half for vocational tracks and about 85% of a cohort graduates from
high school. Vocational programs provide training for occupations such as
construction worker, electrician or care worker with a limited amount of on-
site training with employers that usually amounts to five weeks per year. In
contrast to central Europe, there are no large scale apprenticeship programs
in Sweden. The majority of vocational students enters the labor market upon
graduation, while graduates from academic programs tend to enroll in college
or university.

Today, academic and vocational programs are three-years long, however up
to 1994, vocational programs were limited to two years. For cohorts grad-
uating from 1995 onwards, the extension of vocational programs meant that
vocational graduates were put on par with academic graduates with regard to
eligibility for university admission. This did however not change the fact that
the vast majority of vocational students enters the labor market directly after
graduation and that transition rates to university remain low. Since I focus
on the school-to-work transition, I limit the analysis to students in vocational
tracks.

1.2.2 In-school market work
It is very common that Swedish students work during upper secondary school
and the majority of those jobs are found through the ordinary labor market as
opposed to jobs that are arranged through cooperation of schools and employ-
ers. In the analysis, I refer to market jobs during the year prior to graduation
as in-school jobs. Most of the in-school work experience is gathered through-
out the two months of summer vacation, but in my analysis I include any

3Students who enroll in vocational programs have on average a somewhat lower compulsory
GPA.
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job that generated positive earnings during the twelve months prior to grad-
uation (which takes place in June). While most in-school jobs are acquired
through the regular labor market, municipalities also provide some summer
jobs. These municipality-provided jobs are short-term (usually artificial) jobs
that pay little and often provide few contacts to real employment opportunities
(see Alam et al., 2015). Due to their special nature, I exclude jobs provided by
municipalities in my analysis.4

My period of analysis also includes some of the most turbulent times for
the Swedish economy. While unemployment rates were low throughout most
of the 1970s and 1980s, Sweden was hit by a major recession in the early
1990s that led to soaring unemployment (see e.g. Holmlund, 2003). Particu-
larly young workers were hit and faced unemployment rates of up to 25 per-
cent during the peak of the recession. Whilst recovery set in by the end of the
1990s, employment never reached pre-recession levels again.

In contrast, the financial crisis in the late 2000s led to a comparatively mod-
erate increase in youth unemployment rates, albeit from much higher levels.

1.3 Empirical model
1.3.1 Main model
My goal is to identify the short and long run labor market effects of losing
the opportunities associated with an intact in-school (market work) employer
connection at labor market entry. The identifying variation in my empirical
model stems from closures of establishments that employed graduates and that
closed within the twelve months prior to graduation. As such, I compare grad-
uates from the same graduation cohort and class (defined as attending the same
school and vocational track) that only differ in access to an employer link upon
graduation due to an establishment closure.

I estimate the following baseline model:

Outcomeic(t+n) = μct +β plant closureict + δXi + εict, (1.1)

where μct are class x graduation year fixed effects. Xi are individual char-
acteristics including age, gender, grade rank from high school and immigrant
background. Additionally, the vector includes average monthly in-school job
earnings in t − 1 to proxy work experience and to make sure that any effect is
not driven by differences in the amount of work experience that was acquired
prior to labor market entry. β captures the effect of losing one’s direct connec-
tion to a former in-school employer due to an establishment closure between
t − 1 and t. I distinguish between short and long run outcomes defined as:
Outcomeic(t+n) with n = 0 measures (1) the probability of having a (stable)

4Note that results hold even when I include jobs provided by municipalities.
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job in graduation year t and (2) earnings. Outcomeic(t+n) measures (1) and
(2) in each year t+n after graduation for up to 15 years.

I keep all students who had any positive earnings from a job in the year
prior to graduation. Class fixed effects are included, such that the identifying
variation occurs between classmates. A feature of this approach is that peers
from the same class are identified by a common school and vocational track
identifier, implying that classmates do not only resemble each other in terms
of location and school environment, but also in their choice of a prospective
future career path and subsequent specialized education in that field. Exam-
ples of such specialization are fields such as "auto-mechanics" or "care work".
Another advantage of using graduation class fixed effects is that this approach
mitigates concerns that labor market outcomes are affected by differences in
the national or local unemployment rate by the time of graduation since I only
compare classmates who graduate in the same calendar year and who there-
fore face the same labor market conditions at the time of graduation as well as
each subsequent year in the analysis.

A causal interpretation relies on the assumption that there are no other fac-
tors that simultaneously affect graduates’ propensity to work at an establish-
ment that closes and that affect employment outcomes. I interpret an establish-
ment closure as an exogenous shock to students’ opportunities. To be precise,
this includes both the loss of an employer link as well as the fact that students
may have acquired (firm-specific) human capital during the in-school job that
is no longer of relevance.

1.3.2 Threats to identification & robustness
A possible concern could be sorting into closing establishments by student
quality; e.g. high school students who are employed by establishments that
will eventually shut down are more likely to have certain characteristics that
also lead to worse employment outcomes. Also, closures do not occur ran-
domly across all establishment sizes and industries. I address this issue early
on by the discussion of the balance tests in section 5. To make sure that my
results are not driven by selection of the establishment type that closes, I will
show that any such sorting patterns are negligent in size and disappear once I
take into account establishment characteristics. I show that limiting my varia-
tion to classmates within the same earnings tercile and/or industry of in-school
work establishment confirms my findings and does not impact the magnitude
or significance of my main results.

I confirm that sorting does not appear to be a concern by using a second ap-
proach that uses future closures of former in-school establishments that occur
in year t+n after graduation to test for systematic differences of students with
jobs at establishments that close and those that remain in business.
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I also provide evidence for the robustness of my estimates by focusing on
non-seasonal industries only and by using different restrictions on establish-
ment size.

1.4 Data and description
1.4.1 Data sources
In the analysis, I use matched employer-employee register data from Statistics
Sweden. The graduate population of interest is defined by the Upper Sec-
ondary School graduation register, which entails information on all students
who graduated from upper secondary school each year. The register allows
me to identify my sample of all vocational students (at age 18 or 19) who
graduate in a given year.

Figure 1 shows the number of high school graduates for each year as well
as the share of graduates in vocational tracks. During my period of analysis
from 1986-2015, 2,147,307 students graduate from upper secondary school of
which 1,066,715 graduate from vocational tracks.

Figure 1. Fraction of vocational graduates
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The graduation registers are linked with register data containing informa-
tion on demographic characteristics as well as with matched employer-em-
ployee data covering Sweden’s entire working age population (aged 16-69).
This data includes detailed information on individuals’ earnings received from
employment as well as the time period each employment spell lasted. I use this
data set to identify whether and where graduates have work experience from
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an in-school job in the year prior to graduation. I keep all jobs that generated
positive earnings.

1.4.2 Post-graduation employment
A main concern is to identify students’ employment outcomes after gradua-
tion. As in Kramarz and Skans (2014) and Hensvik et al. (2017), I focus on the
concept of "stable jobs" in order to capture a level of labor market attachment
that clearly exceeds that of in-school jobs. In the register data, post-graduation
employment status is measured 5 months after graduation, i.e. in November
of the same year. I identify stable jobs as employment spells that lasted for
at least four months during a calendar year including the month of November
and that generated total earnings of at least the equivalent of three times the
monthly minimum wage as defined by the 10th percentile of the wage distri-
bution.5 If there are several spells that exceed that threshold, I keep the spell
that generated the highest earnings.

1.4.3 In-school market jobs
Figure 2 shows the share of graduates with any in-school job experience. Be-
tween 60 and 90 percent of all (vocational) students obtained some work ex-
perience. However, given that I include jobs that generated very little income
that is not surprising. Still, when applying the restriction of only including
jobs that generated at least 0.5× the monthly minimum wage (as measured by
the 10th percentile of the wage distribution), the levels decrease to 40 to 80
percent, but follow the same pattern over time.6

The importance of in-school jobs for labor market entry is reflected in figure
3. Around 15 percent of all vocational students find their first job at a former
in-school job establishment. When I account for direct transitions only, the
number increases to about 30 percent (see figure A.1), which corresponds to
the recall share of more experienced displaced workers (see e.g. Fujita and
Moscarini, 2017).7

However, are these jobs leading to future careers within the same firm or
are they stepping stone jobs from which individuals tend to move on quickly?

5This time series is obtained from Lönestrukturstatistiken, see Statistics Sweden http://
www.statistikdatabasen.scb.se.
6Main results are very similar when I apply this restriction.
7Fujita and Moscarini (2017) find that 30 percent of separated workers in the US, including
those that leave the labor force, are recalled to their last employer. Shares are even higher for
those that separate into unemployment. The share of graduates returning to their previous in-
school employer in Sweden is even higher if I relax restrictions on the length and earnings of the
post-graduation employment spell, implying that an even higher share returns to their previous
employer if I include very short and low-paying employment spells.
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Figure 2. Fraction with in-school job experience
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Figure 3. Fraction returning to in-school work establishment after graduation
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Figure 4 shows the share of each graduation cohort that is employed at a for-
mer in-school establishment for up to 15 years after graduation. In-school jobs
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seem to be short term jobs that are most important during the first few years
after graduation. Five years after graduation, the share working for a former
employer decreases with two thirds and levels out at around 4 percent after 15
years.

Figure 4. Fraction of vocational track graduates working at in-school establishment
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From the figure, it may appear that those jobs are stepping stone jobs that
last for only a short period of time, but they are in fact less short term than
jobs that are found through other channels at the same career stage (see also
Hensvik et al. (2017) for a similar analysis). Table 1 shows the estimation
results of a simple regression comparing the probability of remaining with the
first employer after graduation for students from the same class who worked
for the employer already prior to graduation and for those who did not. The
probability to stay with the first employer is notably higher for students who
had worked for the same employer even prior to graduation. Estimates re-
main higher even ten years after labor market entry, amounting to half of the
mean outcome. An implication is that jobs found through in-school employers
provide graduates with better long term prospects (unless they would lock stu-
dents into jobs that do not match their qualifications, but as shown in section
6.2, results do not suggest that such lock-in effects are present).

23



Table 1. First jobs at former in-school employers last longer

(1) (2) (3)
Probability of staying in first job in t+3 t+5 t+10

Former in-school employer 0.031*** 0.027*** 0.023***
(0.001) (0.001) (0.001)

Female -0.015*** -0.013*** -0.009***
(0.001) (0.001) (0.001)

Age -0.001 -0.001 -0.002*
(0.002) (0.002) (0.001)

Immigrant background -0.022*** -0.016*** -0.012***
(0.001) (0.001) (0.001)

Grade percentile rank 0.005*** 0.004*** 0.002
(0.002) (0.001) (0.001)

Mean outcome 0.089 0.065 0.042
Observations 654,588 596,307 448,363
R-squared 0.182 0.155 0.126
controls yes yes yes
class FE yes yes yes
Notes: *** p<0.01, ** p<0.05. Robust standard errors clustered on classes. t refers to the

year of graduation. Sample includes all vocational track graduates from 1986-2016 with an in-
school job that generated positive earnings in the pre-graduation year. Immigrant background
is an indicator variable for whether either parent is born outside of Sweden.

1.4.4 Defining establishment closures
Students who lose their connections to a former employer right before entry
into the labor market are left with fewer opportunities than their peers with an
intact connection. This notion captures both the loss of firm-specific human
capital that was acquired on the job as well as social contacts to the previ-
ous employer. In order to capture a true loss of this type of opportunities as
consequence of a closure, I want to capture closures of established employers
that resulted in the ceasing (and not transfer) of business activities and that
occurred close to the graduation date of any former student employees and
thus impacted students’ possibilities to establish ties to new employers after
the closure, but prior to graduation.

I impose three restriction in order to define what constitutes an establish-
ment closure. First, I identify all cases in the employer-employee register
where an establishment’s identifier disappears between the year prior to grad-
uation t − 1 and the year following graduation t + 1. Second, closures should
occur between October in the year prior to graduation and June in the grad-
uation year (i.e. the last employment spell at a closing establishment should
end within nine months prior to graduation in June). Third, no more than 30
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percent of the stable workforce8 at the ceasing establishment should be found
at another establishment in year t+1. I apply this restriction following Hethey-
Maier and Schmieder (2013) and Eliason et al. (2018) in order to capture a
closure instead of mergers or dispersals. Application of this rule also leads to
the exclusion of closures of establishments with fewer than four employees.9

Workers are deprived of the opportunities that arise from in-school work if
they were employed at an establishment that satisfies the above three criteria.

Figure 5 shows the number of establishment closures for each year during
my analysis period.10 The bulk of the variation in establishment closures oc-
curs during the time period during the first half of the 1990s when Sweden
was hit by a severe recession. During the rest of the time period, the number
of closures has been relatively stable with around 2000-3000 establishments
closing each year.

Figure 5. Number of establishment closures
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Figure 6 shows the share of all vocational graduates that has been affected
by the closure of a former in-school job establishment (conditional on having
positive income from an in-school job). Generally, between 1 and 1.5 percent
of (vocational) graduates were affected by a closure by the time they graduated

8Stable workforce refers to those employees who had a continuous employment spell at the
closing establishment that meets the criteria of what constitutes a stable job. Thus, summer
workers or short term substitutes are not counted as part of the stable workforce.
9I verify that my results hold when I use different cutoffs for establishment size (see section
5.2.4).

10Since I only include closures that allow me to identify an establishment with a distinct physical
location, public sector jobs are excluded.
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and fluctuations mirror the changes in the number of closures in the previous
figure. While the share might seem small, it should capture the cases where
opportunities were in fact lost and should be relevant for a larger segment than
just these 1-1.5 percent.

Notably, the share of affected students was highest during the recession
in the early 1990s. It also increased during the recession in 2008, but has
followed a slight downward trend since the 2000s.

Figure 6. Share of graduates affected by in-school establishment closures
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1.4.5 Summary statistics
Table 1 shows summary statistics for the analysis sample. The statistics are
displayed separately for graduates with an in-school job at an establishment
that did not close and graduates who were employed by establishments that
closed just prior to graduation. The panels are fairly balanced even though
women and graduates with an immigration background are slightly over-repre-
sented among graduates at closing in-school job establishments. Students who
were affected by a a closure also attend somewhat larger classes. Students who
do not have connections to a former employer due to a closure have notably
lower employment rates upon graduation.

With regard to establishment characteristics, we see that closing establish-
ments are, in line with the literature, smaller in terms of number of employees
(see Eliason and Storrie, 2006). Likewise, the income that an in-school job at a
closing establishment generates in the pre-graduation year is slightly smaller,
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Table 2. Descriptives by closure status of in-school establishment

(1) (2)
closure=0 closure=1

mean sd mean sd
Female 0.449 0.497 0.486 0.500
Grade percentile rank 0.510 0.286 0.499 0.287
Age 18.749 0.434 18.722 0.448
Immigrant mother 0.058 0.233 0.086 0.281
Immigrant father 0.073 0.260 0.111 0.314
Immigrant background 0.087 0.281 0.127 0.333
Class size 33.607 32.563 37.458 35.743
Income from in-school job 16716.721 15867.748 16045.982 15289.515
Average monthly wage 3411.056 3988.789 2750.823 2959.082
Size of in-school establishment 314.392 1124.876 246.761 3078.196
Stable job after graduation 0.414 0.493 0.353 0.478
Observations 701356 7876

Notes: The analysis sample consists of all vocational graduates 1986-2015 with some
positive earnings from a job in the year prior to graduation and non-missing values for the
controls.

even though this might simply reflect the fact that in-school jobs are cut short
by the establishment closure.

I provide balance tests for the baseline model and different specifications in
the next section.

1.5 Short term results
1.5.1 Main results
In this section, I examine the short run consequences for labor market entry for
students who lost the opportunities from previous employer connections due
to an establishment closure. I estimate the effect of a closure on the probability
of finding a stable job in the year of graduation by gradually introducing the
baseline model (1) and several modifications.

Table 3 shows the estimation results. I start out by estimating the model
using cohort fixed effects only. Column (1) shows the estimated impact of an
establishment closure on the probability of finding a stable job. In this setup, a
closure is related to a 5.4 percentage points decrease in the probability to find
employment in the graduation year.

However, cohort fixed effects do not account for regional differences in
background and labor market characteristics. In columns (2)-(4), I therefore
use class fixed effects to estimate the model, which allows me to compare
students who obtained the same education directed towards a specific profes-
sion. The impact of a closure is now associated with a 3.5 percentage point
decrease in the probability of finding a stable job and is reduced to 2.7 percent-
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age points after I include individual and establishment level controls. Note that
column (3) corresponds to the baseline model set out in the empirical model
section. All controls are highly significant and of the expected sign. Students
with higher monthly earnings are more likely to find stable employment af-
ter graduation. The entire reduction in the size of the estimate that occurs
between columns (2) and (3) is driven by the inclusion of the control for aver-
age monthly log earnings, while individual background characteristics or plant
size controls do not appear to matter, suggesting that the class fixed effect do a
good job in controlling for background characteristics. However, the effect is
still substantial and accounts for about 7 percent in relation to the mean. It cor-
responds to half of the estimated effect of having an immigrant background,
which is one of the most important factors explaining variation in employment
rates.

In column (4), I allow for more flexible firm level controls in terms of
logged earnings and plant size. The results suggest that the functional form
does not matter and the estimate is almost identical.

As mentioned earlier, a concern is that results may be driven by differences
in the industry of the in-school establishments. This concern is addressed in
columns (5) and (6), which re-estimates the baseline model (with and without
controls) with class-industry fixed effects. The identifying variation occurs be-
tween classmates with an in-school job at an establishment in the same 2-digit
industry. The estimated effects are remarkably similar to the ones obtained us-
ing class fixed effects only and thus confirm the validity of the baseline model.
Closures become slightly more important for short term employment prospects
with an estimated impact of 3.1 percentage points after including the controls;
implying that post-graduation employment rates are higher among students
with in-school jobs in industries that are affected by more closures. While
the results are still precisely estimated, this approach is of course much more
demanding of the data and the standard errors for this specification almost
double.

In column (7), I go one step further. Since average monthly earnings is driv-
ing the reduction in the estimate, I narrow my comparison group to students
in the same earnings tercile within a given class and the same in-school job
industry. While this specification might be too demanding of the data, it does
reassuringly yield a significant and even slightly larger estimate of the effect,
but at the cost of less precision.

The estimates are remarkably consistent throughout a number of specifica-
tions and imply that graduates who lost an employer connection due to the
closure of a former in-school job establishment have a notably less successful
school-to-work transition than their classmates. Table 4 illustrates that the neg-
ative effect on employment corresponds to the share of graduates that cannot
compensate the loss of a re-employment opportunity by finding employment
in a new establishment. Column (2) displays the effect of an establishment clo-
sure on the probability of working at a former in-school establishment upon
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graduation. I estimate the baseline model laid out in section 2 with the new
outcome of having a stable job at the previous in-school establishment. Grad-
uates who were affected by a closure are on average 13 percentage points less
likely to be stably employed by a former in-school establishment.

In column 3, I change the outcome to having a stable job at an establishment
that is not the in-school establishment. A closure increases the probability of
working for a new employer by 10.5 percentage points, implying that about
80 percent of the effect in column (2) is driven by replacement jobs and the
other 20 percent by non-employment, which corresponds to the main effect in
column 1 (compare to table 3, column 3).

Table 4. Composition of main effect

(1) (2) (3)
Stable job Stable job at Stable job at

in-school est. non-in-school est.

Closure -0.027*** -0.131*** 0.105***
(0.006) (0.002) (0.006)

Mean outcome 0.41 0.15 0.26
Controls yes yes yes
class FE yes yes yes
Observations 709,232 709,232 709,232
R-squared 0.150 0.198 0.096

Notes: *** p<0.01, ** p<0.05. Robust standard errors clustered on classes. Sam-
ple includes all vocational track graduates from 1986-2015 with an in-school job
that generated positive earnings in the pre-graduation year. Controls include sex,
immigrant background, grade percentile rank, average monthly log earnings and
log plantsize.
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1.5.2 Validation exercises & robustness checks
Balance tests

A main concern is that student sorting into closing establishments is not ran-
dom and that students who are employed at such establishments have worse
labor market outcomes for other reasons.

Table 5 estimates the differences in characteristics of table 1 using the base-
line model with class-fixed effects and the controls as dependent variable.
While differences in individual characteristics are precisely estimated, they
are tiny: having worked in an establishment that closes decreases the grade
rank by 1.8 percentiles. The probability to have an immigration background
increases with two percentage points for students whose in-school workplace
was affected by a closure.

Table 5. Balance tests
(1) (2) (3)

class FE-model class-industry class-industry-tercile
FE-model FE-model

Female 0.002 -0.013 -0.014
(0.005) (0.009) (0.016)

Age 0.009*** 0.014** 0.016
(0.003) (0.007) (0.011)

Immigrant background 0.023*** 0.010 0.012
(0.004) (0.008) (0.013)

Grade percentile rank -0.018*** -0.021*** -0.020
(0.003) (0.006) (0.010)

Log avg monthly wage -0.175*** -0.062** -0.043
(0.015) (0.028) (0.024)

Log plant size -0.141*** 0.029 0.000
(0.018) (0.030) (0.047)

Observations 709,232 709,003 709,003

Notes: *** p<0.01, ** p<0.05. Note: Robust standard errors clustered on classes.
The table shows the results of using the control variables of the preferred model from
equation (1) as outcome variables using the indicated set of fixed effects.

The covariates that do matter for the magnitude of the estimated effect of
a closure are the control for the characteristics of the closing establishments,
mainly average monthly earnings and size of the establishment (measured as
the number of employees). In table A.1, I gradually introduce first individual
controls and in a second step average monthly earnings and establishment size
in both the class FE and the class-industry FE model. While the introduction
of the individual’s background characteristics do not matter for the size of the
estimate, we see that the reduction in the magnitude is indeed driven by the
earnings and size controls, indicating that selection in individual characteris-
tics is of little concern in practice.

For re-assurance, I also provide balance tests for the model using class-
industry fixed effects in the second column of table 5. The estimates in column
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(2) show that differences in immigration background are driven by differences
in the industries of closing firms and not significantly different by closure
status of the establishment, thus further mitigating concerns about selection.

In the third column, I provide the same balance test, while making use of
the fact that monthly earnings do matter. In this setup, I only use variation
within in-school establishment industry among classmates in the same earn-
ings tercile, which however leads to a loss of precision. None of the covariates
are significantly different by closure status. Reassuringly, using those class-
industry-earnings tercile fixed effects to estimate the effect on having a stable
job in the year of graduation provided significant and even slightly larger esti-
mates of the main effect (see table 3, column 7).11 As a whole, the above tests
show that selection is highly unlikely to be driving the main results.

Placebos

I corroborate that conclusion that selection is unlikely to be driving the results
by employing an alternative strategy using placebo closures. The idea is that
immediate employment outcomes upon graduation should not be affected by
closures of former in-school establishments that occur in the future. We would
expect that such placebo closures should have no, or at least a smaller impact,
on the probability to find stable employment after graduation.

It is of course possible that a future closure in the years following grad-
uation might already diminish students’ opportunities to some extent before
it occurs. However, even in that case we would expect smaller effects. Any
sizable negative effect of such placebos would suggest that students are nega-
tively selected into ceasing establishments.

In practice, I identify in-school establishments that close during the three
years following graduation. I then estimate the effects of such future placebo
closures on the probability of having a stable job during the graduation year.

Table A.1 shows the effect of such placebo closures during the first three
years after graduation. In all cases, the estimates are close to zero (compare to
the baseline in table 3, column (4)) and not statistically significant, suggesting
that there is no evidence for sorting of worse-performing students into ceasing
establishments. Note also that the results are not due to lack of statistical
power.

11Note also that average earnings are closely correlated with the size of the establishment. Using
variation between classmates with an in-school job in the same industry and establishment size
category provides similar balance tests and estimates of the effect on stable employment as
using earnings terciles.
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Table 6. Placebos: Effect of closure in t+i on stable employment in
graduation year

(1) (2) (3)

Placebo closure in t+1 0.009
(0.006)

Placebo closure in t+2 0.008
(0.007)

Placebo closure in t+3 0.009
(0.007)

Mean outcome 0.41 0.41 0.41
Additional controls yes yes yes
class FE yes yes yes
Observations 674,149 647,176 618,795
R-squared 0.244 0.244 0.244

Notes: *** p<0.01, ** p<0.05. Robust standard errors clustered on
classes. t refers to the year of graduation. Placebo analysis uses maximum
years available after restricting on plants closing in future years.

Removing Seasonal Industries

A caveat to the interpretation of the results is the fact that the nature of in-
school jobs varies widely. In the analysis, I do not make a distinction between
the relevance of in-school jobs for future career prospects, implying that cer-
tain types of jobs are included that have little potential for providing future
opportunities of finding a stable job. This might particularly apply to jobs in
seasonal industries, such as ice cream vendors or farm workers during harvest-
ing season.

As a robustness check, I re-run the baseline model from table 3 after ex-
cluding jobs in mainly seasonal industries. In order to avoid arbitrariness in
the definition of seasonal industries, I use a data-driven approach instead of
manually excluding industries. I first calculate the length of all students’ em-
ployment spells within the same industry to arrive at the share of employment
spells within a given industry that only last throughout the three months of
summer. If the industry share of seasonal spells is larger than a given cutoff, I
define those industries as seasonal and exclude them from the analysis.

Table 7 shows the results of this exercise. The different columns correspond
to different cutoffs with regard to the share out of all jobs that only occur dur-
ing the summer season. Using the definition in column (1), the point estimate
is as good as identical to the one obtained in the baseline model. Applying a
more restrictive definition of a seasonal industry in columns (2) and (3), the
point estimates are highly significant and larger than previously, hence imply-
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Table 7. Removing jobs in seasonal industries

Excluding industries with > X% seasonal spells
>70% >50% >30%

(1) (2) (3)
Outcome: stable employment in graduation year

Closure -0.026*** -0.031*** -0.037***
(0.006) (0.006) (0.007)

Female -0.016*** -0.017*** -0.016***
(0.002) (0.002) (0.003)

Age 0.037*** 0.040*** 0.050***
(0.003) (0.003) (0.004)

Immigrant background -0.058*** -0.058*** -0.061***
(0.002) (0.002) (0.003)

Grade percentile rank 0.041*** 0.042*** 0.055***
(0.003) (0.003) (0.003)

log avg monthly earnings 0.048*** 0.055*** 0.068***
(0.001) (0.001) (0.001)

log plantsize -0.011*** -0.008*** -0.004***
(0.000) (0.000) (0.001)

Observations 675,328 594,993 393,340
R-squared 0.248 0.257 0.275
class FE yes yes yes

Notes: *** p<0.01, ** p<0.05. Robust standard errors clustered on classes.
Sample includes all vocational track graduates from 1986-2015 with an in-school
job that generated positive earnings in the pre-graduation year and that worked in
seasonal industries. Seasonal industries are defined as those industries, in which
more than the indicated share of employment spells occurs during the three months
long summer season. Average monthly earnings is the average monthly earnings
from the pre-graduation year at the in-school job plant. Immigrant background is
an indicator variable for whether either parents is born outside of Sweden.

ing that establishment closures might have an even greater impact in industries
that are not subject to strong seasonality.

Restrictions on establishment size

Due to the rule that not more than 30 percent of the workforce should be
employed at the same new establishment following a closure, I exclude estab-
lishments with less than four employees from the analysis. I confirm that other
size restriction on establishments as commonly applied in the literature do not
affect the validity of the results.
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Table 8. Restrictions on establishment size

Excluding establishments with < 5 employees < 10 employees
(1) (2) (3) (4)

Outcome: stable employment in graduation year

Closure -0.028*** -0.032*** -0.030*** -0.028**
(0.006) (0.011) (0.006) (0.012)

Female -0.015*** -0.013*** -0.008*** -0.006
(0.002) (0.004) (0.002) (0.004)

Age 0.037*** 0.042*** 0.037*** 0.043***
(0.003) (0.006) (0.003) (0.006)

Immigrant background -0.057*** -0.056*** -0.057*** -0.056***
(0.002) (0.004) (0.002) (0.004)

Grade percentile rank 0.040*** 0.036*** 0.035*** 0.029***
(0.003) (0.005) (0.003) (0.005)

log avg monthly earnings 0.046*** 0.054*** 0.046*** 0.055***
(0.001) (0.001) (0.001) (0.001)

log plantsize -0.014*** -0.003*** -0.017*** -0.007***
(0.000) (0.001) (0.000) (0.001)

class FE yes no yes no
class-industry FE no yes no yes
Observations 692,020 691,824 619,479 619,359
R-squared 0.246 0.613 0.254 0.623

Notes: *** p<0.01, ** p<0.05. Robust standard errors clustered on classes. Sample
includes all vocational track graduates from 1986-2015 with a job that generated positive
earnings in the pre-graduation year at an establishment with at least four (columns 1-2)
or 10 (columns (3-4) employees. Average monthly wage is the average wage earned in
the pre-graduation year at the in-school job plant. Immigrant background is an indicator
variable for whether either parents is born outside of Sweden.

I use two cutoffs and exclude establishments with less than (1) five or (2) 10
employees following the more recent literature on plant closures that typically
excludes very small establishments using a cutoff of 10 employees or fewer
(see, for instance, Eliason and Storrie, 2009; Eliason et al., 2018; Hethey-
Maier and Schmieder, 2013; Huttunen et al., 2011).

Table 8 re-estimates the main model using both class and class-industry
fixed effects, while excluding establishments with less than five (columns 1-2)
or less than ten (columns 3-4) employees. In all cases, the results confirm the
validity of the main results and the estimates are indeed very similar to the
ones obtained in table 3, although the effect is slightly larger using the class
fixed effects model as opposed to the class-industry fixed effects model when
applying the cutoff of at least 10 employees.
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1.5.3 Heterogeneous effects
Previous research has suggested that the benefits of social contacts vary by
individuals’ characteristics, providing evidence that social contacts might be
more important for the less-educated and men (see, for instance Pellizzari,
2010; Corcoran et al., 1980; Datcher, 1983; Elliot, 1999). Consequently, the
impact of an establishment closure has the potential to vary across individuals’
characteristics. Likewise, Hensvik et al. (2017) have shown that employer
contacts are more predictive of where young workers start their careers during
recessions.

I test for heterogeneous results in those dimensions by using a pooled re-
gression with separate fixed effects and covariates for each gender, grade
quartiles, parents’ highest education background, low vs high unemployment
years and establishment size. The pooled regressions are estimated using both
class fixed effect and class-industry fixed effects. Overall, the results suggest
(with few exceptions) little evidence of systematic heterogeneity and results
are therefore confined to the appendix.

Using the class fixed effects model, the effects are very similar to the base-
line estimate for almost all groups (see tables A.2 and A.3) and there are
no significant differences by gender, grade quartiles or unemployment rates.
However, the effects for students with highly educated parents (as determined
by the parent with the highest education level) appear insulated (see panel
C). The results indicate that the negative employment effect is driven by stu-
dents whose parents have at most finished high school, while there is no effect
for students whose parents attained at least some post high school education.
A possible interpretation could be that employment of students with highly-
educated parents is not as affected by a closure since this group of students is
more likely to obtain more education after graduation instead of entering the
labor market.

Turning to the demand side, there are no significant differences by the size
of the in-school work establishment (see panel E), even though the results are
indicative that losing a connection matters more for students employed at an
in-school establishment with less than 50 employees.

Note also that estimates are greater for low-grade and students with high
school educated parents when using class-industry fixed effects (see appendix,
tables A.4 and A.5). In line with the literature, the magnitude of the effect is
larger for low-grade students (relative to students in the middle of the grade
distribution) and during times of high unemployment. The fully interacted
model does however come at the cost of precision and does not allow to sta-
tistically differentiate between the estimates.

Table A.6 (and A.7, using class-industry fixed effects) shows heterogeneous
results for some of the most common fields of specialization in vocational
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tracks12 as the usefulness of employer links might vary across the field of
specialization. A caveat to the interpretation of this approach is, of course,
that there might be differences across tracks in the degree to which students
find in-school jobs in an industry that is relevant to their field of specialization
and thus results have to be interpreted with caution.

While limiting the sample to the students in a specific track leads to less
precision, the results still indicate that the loss of an employer links has a neg-
ative effect on employment regardless of the chosen vocational track, but is
larger in magnitude for students in construction, automechanics and electron-
ics. Overall, the impression is that the effects are fairly homogenous across
the dimensions in which I have the power to test for differences, with the one
exception of socio-economic background where children of high educated par-
ents appear insulated from the effects.

1.6 Long term results and mechanisms
1.6.1 Long term results
The previous section established that immediate employment rates are lower
for graduates who are affected by a closure of an in-school job establishment.
Most of those jobs are only used as stepping stones to ease the transition into
the labor market, but do seldom lead to long-lasting careers. As such, one
could expect the effects of such establishment closures to be temporary. At
the same time, the scarring literature suggest that even short unemployment
spells at the beginning of one’s career can have a lasting impact for up to a
decade.

Figure 7 shows that the latter is indeed the case with regard to lost oppor-
tunities from establishment closures. The figures show the estimated effect of
an establishment closure on the probability of having a stable job (a) and log
earnings (b) for each of the 15 years following graduation.

The effects on stable employment are strongest immediately after gradua-
tion. By the second year after graduation, they are reduced by more than half
in magnitude, but persist for about a decade before they fade out.

The reduction in stable employment shares comes hand-in-hand with earn-
ings losses (see figure 7, b) . Immediately upon graduation, students who
worked for an establishment that closed prior to graduation suffer from earn-
ings losses of around 13 percent. In a similar pattern as for the stable em-
ployment outcome, losses in the subsequent years are notably smaller, but still
sizable with up to 10 percent during the first three years and around or less than

12Since the analysis focuses on private sector in-school jobs as I could not identify a specific
physical work establishments for students who were employed by municipalities, I exclude
two of the most common vocational tracks (health care and childcare) that typically lead to
employment by a municipality.
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Figure 7. Long term effects of closure in year t+i after graduation
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Notes: Sample includes all vocational track graduates from 1986-2001 with an in-school
job that generated positive earnings in the pre-graduation year and that can be followed
for the indicated number of years after graduation. Estimates correspond to estimating
the model in column (3) in table 3 and are displayed with the corresponding 95% confi-
dence intervals. Standard errors are clustered on classes.

5 percent thereafter. Earnings losses are persistent for around a decade before
they level out.13 Students who were affected by the closure prior to graduating

13For completeness, I estimate the effect of a closure over a 10-year follow-up period using a
balanced sample as well (see figure A.2), which reduces my original sample by about a third.
The immediate effect on finding stable employment is slightly smaller in the sample with 10-
year follow-up period (around .023 as compared to .027), but larger thereafter. The effects on
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Figure 8. Long term effect of closure on accumulated earnings
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Notes: Sample includes all vocational track graduates from 1986-
2005 with an in-school job that generated positive earnings in the
pre-graduation year and that can be followed for the indicated num-
ber of years after graduation. Estimates correspond to estimating
the model in column (3) in table 3 and are displayed with the corre-
sponding 95% confidence intervals. Standard errors are clustered on
classes.

have on average 3 percent lower accumulated earnings over the entire 10-year
period following graduation than their peers (see figure 8).

The long-term effects are even large in relation to the consequences of suf-
fering from job loss due to an establishment closure later in life. Using the
same population of graduates, figure 9 shows the long term effects of such a
closure on stable employment and earnings. Since the loss of an actual job
is arguably much more disruptive, we would expect the impact to be greater
than that related to the missed opportunities due to the closure of an in-school
establishment.

As opposed to many previous papers that have focused on the effect of
plant closures for male and more tenured workers, I focus on the same sample
of graduates (as in the main analysis) five years into their careers as a relevant
comparison group, without placing restrictions on gender, tenure or labor mar-
ket attachment at the time the closure occurs. A comparison of the effects of a
closure of a former in-school establishment and a closure of a workplace five
years after graduation shows that the estimated effects are indeed much larger
in the latter case (albeit in relation to considerably higher employment rates
five years after graduation) and particularly with regard to stable employment.
Effects on employment and earnings persist for a similar time period as the ef-

log earnings are also a bit larger in magnitude, but confirm the general pattern and persistence
of the effects in both cases.
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fects from an in-school establishment closure, but decline more quickly before
they level off.

Figure 9. Effects of job loss due to an establishment closure later in life
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Notes: Sample consists of all graduates with a summer job 1986-2001. Estimates correspond
to estimating the main model using a closure in year 5 after graduation and are displayed with
the corresponding 95% confidence intervals. Standard errors are clustered on classes.

The results thus reinforce the picture that the negative effects from lost op-
portunities of a closure prior to graduation take notably long to subside com-
pletely and can even be considered large given that only a third of students is
making use of their opportunities in the baseline.
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1.6.2 Match quality and industry adjustments
So far I have shown that graduates who lose an employer link just prior to
entering the labor market have worse employment outcomes. We would expect
the importance of those links to vary dependent on whether students worked
in an industry that was related to the vocational track or not. As the data does
not allow to directly identify industries that correspond to a given vocational
track, I rely on a statistical criteria instead of manually matching vocational
tracks and industries in order to avoid arbitrariness in measuring whether the
industry of an in-school establishment is related to a vocational track. For
students in each vocational track, I identify the two most common industries
that the graduates worked in in five years after graduation. In-school jobs
are defined as relevant with respect to the vocational track if the in-school
establishment operated in either of these two most common industries.

Table 9 shows the results from a pooled regression with separate fixed ef-
fects and covariates for students working in an industry related and unrelated
to the vocational track they are enrolled in.14 The effect of a closure on sta-
ble employment is negative in both cases, but four times larger if the industry
of the in-school job was related to the vocational track, indicating that the
majority of the effect is driven by closures in relevant industries (panel A).
Connections to establishments in other industries appear to be less helpful in
finding stable employment; likely because they only provide employer links
to industries with worse career prospects given the field of specialization and
therefore less desirable job options. After ten years, the employment effect
subsides regardless of whether the in-school job was in an industry related to
the field of specialization.

The results show that the closure of a former in-school establishment mat-
ters more if the industry of the establishment is related to the field of special-
ization of the affected student. Students who lose the link to an employer in
a relevant industry do not only lose the chance of re-employment at the same
establishment, but might also be at a disadvantage in entering another estab-
lishment in a relevant industry and might instead be forced to consider jobs in
industries with worse career prospects in order to avoid unemployment. The
closure of an in-school establishment could thus shift students from the indus-
try of the in-school establishment towards different industries.

Table 10 shows the effect of a closure on the probability of being employed
in an 2-digit industry other than the 2-digit industry of the in-school estab-
lishment directly upon graduation and ten years after graduation using the full
sample in column (1) and the sample of graduates from 1986-2005 that I can
follow for a 10-year period in (column 2).15 The model is estimated using
class-industry fixed effects, indicating that students in the same track and with

14Table A.8 shows the results using class-industry fixed effects.
15Estimating the immediate effect in (column 1) for the sample 1986-2005 leads to an estimated
effect of 0.019* (0.010) of a closure.
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Table 9. By relevance of in-school job

non-relevant relevant Difference
in-school industry in-school industry (2)-(1)

(1) (2) (3)
A. Stable job in t

Closure -0.012* -0.049*** -0.038***
(0.007) (0.012) (0.014)

Mean outcome 0.385 0.480
Additional controls yes
Class FE yes
Observations 709,232
R-squared 0.299

B. Stable job in t+10

Closure 0.005 0.002 -0.002
(0.008) (0.013) (0.015)

Mean outcome 0.771 0.783
Additional controls yes
Class FE yes
Observations 474,241
R-squared 0.299

Notes: *** p<0.01, ** p<0.05, * p<0.10. Robust standard errors clustered on
classes. t indicates graduation year. Results are from a pooled regression with
separate fixed effects for in-school jobs in industries that are/ are not related to
the vocational track field. Lincom is used to calculate estimates and test for
differences. Sample includes all vocational track graduates from 1986 to 2015
(Panel A)/2005 (Panel B) with a job that generated positive earnings in the pre-
graduation year.

an in-school job within the same industry are 1.5 percentage points more likely
(significant at the ten percent level) to switch industries upon graduation if they
were affected by a closure (see panel A). The entirety of the short run effect
is driven by industry adjustments of graduates who had an in-school job in an
industry relevant to their field of specialization and the effect is about a third
in relation to the mean. Adverse effects of a closure are thus magnified for
graduates who lost a link to an employer in a relevant industry; not only are
they less likely to be employed in the short run, but they also end up in worse
matches if they find a stable job.16

16Short term effects are larger when conditioning on employment status, but less well identified
(see table A.9). About half of employed graduates find their first stable job in an industry
different from the one of the in-school job.
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Table 10. Industry adjustments

all non-relevant relevant Difference
in-school in-school (3)-(2)
industry industry

(1) (2) (3) (4)

A. Stable job in different industry in t

Closure 0.015* 0.004 0.029*** 0.025
(0.008) (0.013) (0.011) (0.017)

Mean outcome 0.185 0.226 0.091
Additional controls yes yes
Class-industry FE yes yes
Observations 709,001 709,001
R-squared 0.663 0.663

B. Stable job in different industry in t+10

Closure 0.022* 0.021 0.025 0.004
(0.013) (0.017) (0.021) (0.027)

Mean outcome 0.611 0.674 0.439
Additional controls yes yes
Class-industry FE yes yes
Observations 448,134 448,134
R-squared 0.559 0.559

Notes: *** p<0.01, ** p<0.05, * p<0.10. Robust standard errors clustered
on classes. t indicates graduation year. Results in columns 2-3 are from a
pooled regression with separate fixed effects for in-school jobs in industries
that are/ are not related to the vocational track field. Lincom is used to cal-
culate estimates and test for differences. Sample includes all vocational track
graduates with a job that generated positive earnings in the pre-graduation
year. Sample includes graduates from 1986 to 2015 (panel A) and 1986-2005
(panel B). In panel B, the sample is also restricted to cases in which I can
identify a consistent industry ten years later.

In fact, industry adjustments are not only temporary, but persist even ten
years after graduation (see panel B), though inference by relevance of the in-
school job industry is limited due to the smaller sample size for the 10 year
follow-up period.
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1.6.3 Replacement contacts
I have shown that graduates who lost the opportunities provided by an in-
tact employer connection at the time of graduation have worse employment
outcomes in the short run as compared to their their peers with an intact con-
nection. However, the negative employment effect might be partly offset if
graduates are able to replace missed opportunities from the in-school estab-
lishment closure with alternative methods of job finding. A potential strategy
could be to substitute lost employer connections with greater reliance on other
existing social contacts. Social contacts that might be readily available for
young workers are parents and other family members or displaced co-workers
from the in-school establishment who have found another job following the
closure of their former work establishment. In a first step, I will focus on
parental links, whose importance for the school-to work transition has been
documented by Kramarz and Skans (2014), showing that students who find
their first job through their parents enter the labor market faster and remain
longer in their jobs while experiencing faster wage growth.

I start out by letting the effect of a closure vary by the presence of a parent
at the in-school establishment. In table 11, I extend model (1) by adding an
interaction between closure status and having a parent present at the in-school
establishment and examine the effects on short and long run employment and
accumulated earnings after ten years.

Even though I measure the effect of a parent who is present at the in-school
establishment as opposed to at the first job after graduation, the general effects
of working at the same establishment as a parent are well in line with Kramarz
and Skans (2014). Graduates who worked with one of their parents prior to
graduation fare better with respect to short and long run employment outcomes
as well as accumulated earnings.

The negative effects of a closure on finding a stable job in the year of grad-
uation are indeed magnified by the presence of a parent at the in-school estab-
lishment and are in fact three times as large as the baseline effect. However
the presence of a parent at the closing plant matters only in the beginning of
the career and does not seem to magnify the effects in the long run.

In table 12, I explore whether the larger employment effects can be ex-
plained by the fact that students are deprived of a possible channel to replace
the lost job opportunity through finding employment with a parent.

I revisit the results in table 4, showing how a closure affects the probability
of having a stable job at the previous in-school establishment (see column 1)
and at an establishment other than the in-school establishment.

As already shown, graduates who were affected by a closure are on average
13 percentage points less likely to be stably employed by a former in-school
establishment. About 80 percent of the effect in column (1) is driven by re-
placement jobs (and the other 20 percent by non-employment). In column 3,
I check whether those replacement jobs occur at a parent’s work establish-
ment by estimating the baseline model and defining a dummy variable as the
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Table 11. Parental contacts

(1) (2) (3)
VARIABLES Stable job Stable job Accumulated

in t in t+10 earnings t+10

Closure -0.021*** 0.003 -0.023*
(0.006) (0.007) (0.012)

Closure*parent at job -0.048*** -0.010 -0.033
(0.017) (0.018) (0.034)

Parent at in-school job 0.011*** 0.012*** 0.040***
(0.001) (0.002) (0.003)

Female -0.015*** -0.123*** -0.283***
(0.002) (0.002) (0.004)

Age 0.036*** -0.019*** -0.062***
(0.003) (0.003) (0.005)

Immigrant background -0.056*** -0.072*** -0.209***
(0.002) (0.003) (0.005)

Grade percentile rank 0.041*** 0.077*** 0.179***
(0.003) (0.003) (0.005)

log avg monthly earnings 0.046*** 0.011*** 0.051***
(0.001) (0.001) (0.001)

log plantsize -0.013*** -0.005*** -0.013***
(0.000) (0.000) (0.001)

Observations 709,232 474,241 448,363
R-squared 0.245 0.127 0.290
class FE yes yes yes
SE clustered on classes classes classes

Notes: *** p<0.01, ** p<0.05, * p<0.10. Robust standard errors clustered on
classes. Sample includes all vocational track graduates from 1986-2015 (column 1)
or 1986-2005 (columns 2-3) with an in-school job that generated positive earnings in
the pre-graduation year. Average monthly earnings refers to the average earnings in the
pre-graduation year at the in-school establishment. Immigrant background is an indi-
cator variable for whether either parent is born outside of Sweden. Closure*parent at
job is an interaction between the closure dummy and the dummy for whether a parent
is present at the in-school job establishment.

outcome that takes on the value 1 if a graduate works at the same establish-
ment as one of the parents (and other than the in-school establishment) upon
graduation. A closure is associated with a 1.4 percentage point increase in the
probability to simultaneously work with either parent, which corresponds to
about five percent of replacement jobs. This suggests that graduates rely in
part on their parents to substitute for the loss of employer connections, sug-
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Table 12. Alternative job finding channels

(1) (2) (3)
Stable job at Stable job at Stable job at new
in-school est. non-in-school est. plant with parent

Closure -0.131*** 0.105*** 0.014***
(0.002) (0.006) (0.002)

Mean outcome 0.153 0.260 0.020
class FE yes yes yes
Observations 709,232 709,232 709,232
R-squared 0.150 0.198 0.096

Notes: *** p<0.01, ** p<0.05. Robust standard errors clustered on classes. Sample in-
cludes all vocational track graduates from 1986-2015 with an in-school job that generated
positive earnings in the pre-graduation year. Average earnings is the average monthly earn-
ings from the pre-graduation year at the in-school establishment. Immigrant background is
an indicator variable for whether either parent is born outside of Sweden.

gesting that the effects of a closure are magnified by the presence of a parent
because students are deprived of a possible alternative channel to find a job
after the loss of a direct employer link.

1.7 Conclusion
In this article, I examine the impact of losing the connection to a former in-
school employer just prior to labor market entry. I contribute to the the lit-
erature on social connections and informal networks by exploiting exogenous
variation in such connections that is generated by closures of former in-school
establishments that occur just prior to labor market entry and show that gradu-
ates’ short term employment outcomes are negatively affected if they entered
the labor market without an intact employer connection.

A conclusion is that idiosyncratic job search opportunities have scarring
effects that mimic those arising from poor aggregate labor market conditions at
the time of market entry. There are sizable effects on both stable employment
and earnings for up to a decade. As such, the longevity of the effects is well
in line with effects of entering the labor market during a recession (see Kahn,
2010; Oreopoulos et al., 2012).

The results may seem surprising with regard to the transitory nature of first
jobs as the loss of a job that usually is only a stepping stone should likely not
yield grave consequences in the long run. However, graduates who find their
first jobs at a former in-school establishment seem to be better matched to their
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employers as they are more likely to remain there longer than graduates who
find their first job through other means.

The negative effects of losing an employer link as the consequence of a clo-
sure are driven by the loss of links to employment opportunities in industries
that are relevant to the field of specialization in vocational school. Students
who lose such relevant links suffer the consequences twofold: not only do
they miss out on re-employment opportunities, but, upon the loss of such a
opportunity, they are also more likely to adjust by shifting to first jobs in other
less-relevant industries.

From a policy perspective, it is important to determine to what extent al-
ternative channels of job-finding can alleviate or even out the absence of em-
ployer links. I provide evidence for interplay between different job search
channels, which may suggest that institutionalized job search support, for in-
stance through schools or other government agencies, may be particularly use-
ful for students without retained contacts from market work experience and in
particular if the family network is weak.
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Appendix

Figure A.1. Direct transitions: Fraction returning to in-school work establishment
after graduation
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Table A.2. Heterogeneous Effects: Effect of closure on having stable job
in graduation year

(1) (2) (3)
A. By gender: Men Women Difference

Closure -0.028*** -0.022*** 0.006
(0.008) (0.008) (0.012)

Mean outcome 0.443 0.377

B. By grade quartiles: Lowest Highest Difference

Closure -0.022* -0.026** -0.004
(0.013) (0.013) (0.018)

Mean outcome 0.406 0.375

C. By parents’ education: Compulsory High School Difference

Closure -0.038 -0.034*** 0.005
(0.023) (0.008) (0.024)

Mean outcome 0.493 0.434

Compulsory Post high school Difference
Closure -0.038 0.004 0.042*

(0.023) (0.012) (0.025)

Mean outcome 0.493 0.352

Notes: *** p<0.01, ** p<0.05, * p<0.10. Robust standard errors clustered
on classes. Results are from a pooled regression with separate fixed effects and
covariates for men and women (panel A), grade quartiles (panel B) and parents’
highest education level (panel C) respectively. Lincom is used to calculate es-
timates and test for differences. Sample includes all vocational track graduates
from 1986-2015 with a job that generated positive earnings in the pre-graduation
year. Parents’ highest education level is determined by the parent with the high-
est level of education.
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Table A.3. Heterogeneous Effects: Effect of closure on having stable job
in graduation year

D. By unemployment rates: Low UR High UR Difference

Closure -0.026*** -0.027*** -0.002
(0.009) (0.007) (0.011)

Mean outcome 0.486 0.356

E. By establishment size: Less than 50 50-100 Difference

Closure -0.037*** -0.033* 0.004
(0.009) (0.017) (0.019)

Mean outcome 0.423 0.416

Less than 50 More than 100 Difference
Closure -0.037*** -0.025** 0.012

(0.009) (0.012) (0.015)

Mean outcome 0.423 0.400

Notes: *** p<0.01, ** p<0.05, * p<0.10. Robust standard errors clustered
on classes. Results are from a pooled regression with separate fixed effects and
covariates for high and low unemployment years (panel D) and establishment
size respectively. Lincom is used to calculate estimates and test for differences.
Sample includes all vocational track graduates from 1986-2015 with a job that
generated positive earnings in the pre-graduation year.
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Table A.4. Heterogeneous Effects: Effect of closure on having stable job
in graduation year

(1) (2) (3)
A. By gender: Men Women Difference

Closure -0.038** -0.032* 0.006
(0.019) (0.017) (0.025)

Mean outcome 0.443 0.377

B. By grade quartiles: Lowest Highest Difference

Closure -0.043 -0.017 0.026
(0.038) (0.031) (0.049)

Mean outcome 0.407 0.375

C. By parents’ education: Compulsory High School Difference

Closure 0.004 -0.048** -0.052
(0.062) (0.022) (0.065)

Mean outcome 0.493 0.434

Compulsory Post high school Difference
Closure 0.004 -0.004 -0.008

(0.062) (0.028) (0.068)

Mean outcome 0.493 0.352

Notes: *** p<0.01, ** p<0.05, * p<0.10. Robust standard errors clustered on
classes. Results are from a pooled regression with separate class-industry fixed
effects and covariates for men and women (panel A), grade quartiles (panel B),
parents’ highest education level (panel C). Lincom is used to calculate estimates
and test for differences. Sample includes all vocational track graduates from
1986-2015 with a job that generated positive earnings in the pre-graduation year.
Parents’ highest education level is determined by the parent with the highest level
of education.
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Table A.5. Heterogeneous Effects: Effect of closure on having stable job
in graduation year

D. By unemployment rates: Low UR High UR Difference

Closure -0.027* -0.034** -0.007
(0.016) (0.015) (0.022)

Mean outcome 0.486 0.356

E. By establishment size: Less than 50 50-100 Difference

Closure -0.052*** -0.028 0.023
(0.019) (0.043) (0.047)

Mean outcome 0.423 0.416

Less than 50 More than 100 Difference
Closure -0.052*** -0.022 0.030

(0.019) (0.030) (0.036)

Mean outcome 0.423 0.400

Notes: *** p<0.01, ** p<0.05, * p<0.10 Robust standard errors clustered on
classes. Results are from a pooled regression with separate class-industry fixed
effects and covariates for high and low unemployment years (panel D) and estab-
lishment size (panel E) respectively. Lincom is used to calculate estimates and
test for differences. Sample includes all vocational track graduates from 1986-
2015 with a job that generated positive earnings in the pre-graduation year.
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Figure A.2. Long term effects of closure in year t+i after graduation
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(a) Effect on having a stable job
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(b) Effect on log earnings

Notes: Sample includes all vocational track graduates from 1986-2005 with an in-school job that
generated positive earnings in the pre-graduation year and that can be followed for the indicated
number of years after graduation. Estimates correspond to estimating the model in column (3) in
table 3. Standard errors are clustered on classes.
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Table A.8. By relevance of in-school job

non-relevant relevant Difference
in-school industry in-school industry (2)-(1)

(1) (2) (3)

A. Stable job in t

Closure -0.019 -0.045*** -0.026
(0.014) (0.016) (0.022)

Mean outcome 0.385 0.480
Additional controls yes
industry x class FE yes
Observations 709,001
R-squared 0.606

B. Stable job in t+10

Closure 0.015 0.002 -0.013
(0.016) (0.018) (0.024)

Mean outcome 0.771 0.783
Additional controls yes
industry x class FE yes
Observations 474,012
R-squared 0.523

Notes: *** p<0.01, ** p<0.05, * p<0.10. Robust standard errors clustered on classes. Results
are from a pooled regression with separate fixed effects for in-school jobs in industries that are/
are not related to the vocational track field. Lincom is used to calculate estimates and test
for differences. Sample includes all vocational track graduates from 1986-2015 with a job that
generated positive earnings in the pre-graduation year. Average earnings is the average monthly
earnings in the pre-graduation year at the in-school establishment. Immigrant background is an
indicator variable for whether either parent is born outside of Sweden.
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Table A.9. Industry adjustments, alternative samples

(1) (2)
Stable job in t Stable job in t+10
in diff industry in diff industry

Closure 0.091*** 0.026**
(0.022) (0.013)

Female -0.005 -0.007
(0.006) (0.005)

Age 0.005 0.008
(0.006) (0.005)

Immigrant background -0.003 0.013**
(0.007) (0.005)

Grade percentile rank -0.012* 0.011**
(0.007) (0.006)

log avg monthly wage -0.047*** -0.014***
(0.002) (0.002)

log plantsize -0.002 0.005***
(0.002) (0.001)

Mean 0.479 0.832
Observations 273,830 329,034
R-squared 0.815 0.626
class-industry FE yes yes
Sample All with stable job Until 2005 &

stable job in t+10
Notes: *** p<0.01, ** p<0.05, * p<0.10. Robust standard errors clustered on

classes. Sample includes all vocational track graduates from 1986-2015 (column
1)/1986-2005 (column 2) with a job that generated positive earnings in the pre-
graduation year and with a stable job in the outcome year. Average earnings is the
average monthly earnings in the pre-graduation year at the in-school establishment.
Immigrant background is an indicator variable for whether either parent is born
outside of Sweden.

58



References
Alam, M., Carling, K., and Nääs, O. (2015). The program and treatment effect of

summer jobs on girls’ post-schooling incomes. Evaluation review, 39(3):339–359.

Arulampalam, W. (2008). Is unemployment really scarring? Effects of unemploy-
ment experiences on wages. The Economic Journal, 111(475):F585–F606.

Bayer, P., Ross, S., and Topa, G. (2008). Place of work and place of residence: In-
formal hiring networks and labor market outcome. Journal of Political Economy,
116(6):1150–1196.

Beaman, L. and Magruder, J. (2012). Who gets the job referral? Evidence from a
social networks experiment. American Economic Review, 102(7):3574–3593.

Browning, M., Moller Dano, A., and Heinesen, E. (2006). Job displacement and
stress-related health outcomes. Health Economics, 15(10):1061–1075.

Burgess, S., Propper, C., Rees, H., and Shearer, A. (2003). The class of 1981: The
effects of early career unemployment on subsequent unemployment experiences.
Labour Economics, 10(3):291 – 309.

Carr, R. V., Wright, J. D., and Brody, C. J. (1996). Effects of high school work expe-
rience a decade later: Evidence from the national longitudinal survey. Sociology of
Education, 69(1):66–81.

Cingano, F. and Rosolia, A. (2012). People I know: Job search and social networks.
Journal of Labor Economics, 30(2):291–332.

Corcoran, M., Datcher, L., and Duncan, G. (1980). Information and influence net-
works in labor markets. In Duncan, G. and Morgan, J., editors, Five Thousand
American Families: Patterns of Economic Progress., pages 1–37. Institute For So-
cial Research, Ann Arbor.

Datcher, L. (1983). The impact of informal networks on quit behavior. The Review
of Economics and Statistics, 65(3):491–495.

Dustmann, C., Glitz, A., Schönberg, U., and Brücker, H. (2016). Referral-based job
search networks. Review of Economic Studies, 83(2):514–546.

Eliason, M. (2012). Lost jobs, broken marriages. Journal of Population Economics,
25(4):1365–1397.

Eliason, M., Hensvik, L., Kramarz, F., and Skans, O. N. (2018). The causal impact
of social connections on firms’ outcomes. mimeo, Uppsala University.

Eliason, M. and Storrie, D. (2006). Lasting or latent scars? Swedish evidence on the
long-term effects of job displacement. Journal of Labor Economics, 24(4):831–
856.

Eliason, M. and Storrie, D. (2009). Job loss is bad for your health – Swedish ev-
idence on cause-specific hospitalization following involuntary job loss. Social
Science & Medicine, 68(8):1396 – 1406.

Elliot, J. (1999). Social isolation and labor market insulation: Network and neigh-
borhood effects on less-educated urban workers. The Sociological Quarterly,
40(2):199–216.

59



Fujita, S. and Moscarini, G. (2017). Recall and unemployment. American Economic
Review, 107(12):3875–3916.

Glitz, A. (2017). Coworker networks in the labour market. Labour Economics,
44:218 – 230.

Gregg, P. (2001). The impact of youth unemployment on adult unemployment in the
NCDS. The Economic Journal, 111(475):626–653.

Häkkinen, I. (2006). Working while enrolled in a university: Does it pay? Labour
Economics, 13:167–189.

Hensvik, L., Müller, D., and Skans, O. N. (2017). Connecting the young: High
school graduates’ matching to first jobs in booms and great recessions. IFAU
Working Paper 2017:2.

Hethey-Maier, T. and Schmieder, J. F. (2013). Does the use of worker flows im-
prove the analysis of establishment turnover? Evidence from German adminis-
trative data. Schmollers Jahrbuch: Journal of Applied Social Science Studies,
133(4):477–510.

Holmlund, B. (2003). The rise and fall of Swedish unemployment. CESifo Working
Paper No. 918.

Hotz, V. J., Xu, L. C., Tienda, M., and Ahituv, A. (2002). Are there returns to the
wages of young men from working while in school? The Review of Economics
and Statistics, 84(2):221–236.

Huttunen, K., Møen, J., and Salvanes, K. G. (2011). How destructive is creative
destruction? Effects of job loss on job mobility, withdrawal and income. Journal
of the European Economic Association, 9(5):840–870.

Ioannides, M. Y. and Loury, L. D. (2004). Job information, neighborhood effects and
inequality. Journal of Economic Literature, 42(4):1056–1093.

Jacobson, L. S., LaLonde, R. J., and Sullivan, D. G. (1993). Earnings losses of dis-
placed workers. The American Economic Review, 83(4):685–709.

Kahn, L. B. (2010). The long-term labor market consequences of graduating from
college in a bad economy. Labour Economics, 17:303–316.

Kramarz, F. and Skans, O. N. (2014). When strong ties are strong: Networks and
youth labour market entry. Review of Economic Studies, 81(3):1164–1200.

Light, A. (2001). In-school work experience and the returns to schooling. Journal of
Labor Economics, 19(1):65–93.

Montgomery, J. (1991). Social networks and labor-market outcomes: Toward an
economic analysis. The American Economic Review, 81(5):1408–1418.

Neumark, D. (2002). Youth labor markets in the United States: Shopping around vs.
staying put. The Review of Economics and Statistics, 84(3):462–482.

Oreopoulos, P., von Wachter, T., and Heisz, A. (2012). The short- and long-term
career effects of graduating in a recession. American Economic Journal: Applied
Economics, 4(1):1–29.

60



Pellizzari, M. (2010). Do friends and relatives help in getting a good job? Industrial
and Labor Relations Review, 63(3):494–510.

Raaum, O. and Røed, K. (2006). Do business cycle conditions at the time of labor
market entry affect future employment prospects? The Review of Economics and
Statistics, 88(2):193–210.

Ruhm, C. J. (1997). Is high school employment consumption or investment? Journal
of Labor Economics, 15(4):735–776.

Saygin, P. O., Weber, A., and Weynandt, M. A. (2019). Coworkers, networks, and
job search outcomes. ILR Review.

Skans, O. N. (2011). Scarring effects of the first labor market experience. IZA Dis-
cussion Paper No. 5565.

Stevens, A. H. (1997). Persistent effects of job displacement: The importance of
multiple job losses. Journal of Labor Economics, 15(1, Part 1):165–188.

Sullivan, D. and von Wachter, T. (2009). Job displacement and mortality: An analy-
sis using administrative data. The Quarterly Journal of Economics, 124(3):1265–
1306.

Topa, G. (2011). Labor markets and referrals. In Benhabib, J., Bisin, A., and Jack-
son, M. O., editors, Handbook of Social Economics, volume 1B, pages 1193–
1221. Elsevier Science, Amsterdam.

61





2. Connecting the Young:
High School Graduates’ Matching to
First Jobs in Booms and Great Recessions

with Lena Hensvik and Oskar Nordström Skans

Acknowledgments: We thank David Figlio, Chris Huckfeldt, Kirabo Jackson,
Francis Kramarz, Rafael Lalive, Kevin Lang, David Neumark, Martin Nybom,
Anna Sjögren and seminar audiences at UCL, IFAU, UCLS, the 2016 EEA-
meeting and the 2016 Swedish Economists Meeting for useful comments and
Forte for financial support.

63



2.1 Introduction
The transition between school and work is generally perceived as a formative
stage in young workers’ careers, and it is a well documented fact that young
workers’ labor market prospects tend to be highly sensitive to business cycle
fluctuations (Kahn, 2010; Oreopoulos et al., 2012). It is also well-understood
that young workers frequently rely on social and informal contacts of various
forms to smooth the transition into the labor market (see e.g. Kramarz and
Skans, 2014; Bentolila et al., 2010). However, we have very little systematic
evidence on how young workers’ use of social connections in the search for
first jobs changes across the cycle. In this paper, we add to the literature by
studying connections acquired through paid work during high school and we
show that this is a quantitatively very important transition-path into the labor
market. Our main contribution to the literature is, however, to document how
the connections are used in the matching of young workers to their first post-
graduation jobs across the cycle. To this end, we use Swedish data that spans
a 25-year period, which includes both booms and great recessions.

One of the key advantages of informal hiring channels from the firms’ per-
spectives is that connections seem to mitigate the inherent uncertainty faced
by recruiting firms and thus reduce firm-level hiring costs (see e.g. Oyer and
Schaefer, 2011; Hensvik and Skans, 2016; Dustmann et al., 2016). But the ex-
istence of informal hiring channels may also dampen aggregate labor market
fluctuations if recessions provide firms with better opportunities to use their
networks. This may be particularly important for labor market entrants since
information asymmetries appear more severe for these groups (see e.g. Altonji
and Pierret, 2001; Jovanovic, 1979) and since their labor market prospects
tend to be particularly sensitive to business cycle fluctuations (Kahn, 2010;
Oreopoulos et al., 2012).

Indeed, most of the theoretical work on informal non-market matches sug-
gests that firms should prefer to hire through informal channels if given the
choice, which suggests that contacts should be used more in recessions when
competition for labor is lower. For example, Montgomery (1991) and Casella
and Hanaki (2006) show that firms should prefer to hire based on private infor-
mation about workers’ qualities (if they can) since they do not have to pay the
full market valuation of this information. Similarly, Dustmann et al. (2016)
(on networks) and Fujita and Moscarini (2017) (on recalls) argue that firms
should prefer to hire through informal channels because these channels give
them superior private information about otherwise elusive aspects of idiosyn-
cratic match quality (as in Jovanovic, 1979). A parallel literature on appren-
ticeship training (Acemoglu and Pischke, 1998, 1999a,b) makes very similar
arguments. These studies emphasize that firms can exploit the monopsony
power provided by private information about pre-existing skills and general
training generated within such programs. An insight from this literature is that
with high unemployment, the monopsony power of the firm is even larger,
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suggesting that firms should rely more heavily on informal hires during times
of low tightness when workers’ outside options are more limited.

On the empirical side, evidence (on cyclicality) is much more scarce. Fu-
jita and Moscarini (2017) show that the recall share of hires is counter-cyclical
and Kramarz and Skans (2014) show results indicating that matching through
family ties is more prevalent when unemployment is high. Hellerstein et al.
(2015) show that US neighborhood networks became less valuable in the re-
employment of displaced workers during the Great Recession reflecting re-
duced labor demand and a larger share of unemployed neighbors.

In this paper, we use reduced-form regressions to infer how the share of
matches formed through informal ties generated through market work during
high school varies with the aggregate cycle. Our contribution to the literature
is threefold: First, we are able to jointly study the two main channels of infor-
mal hires: "recall-type" direct links (through previous work experience from
the hiring establishment) and indirect links (through social networks). The
existing literature discussed above suggests that these channels may reduce
hiring costs in a similar fashion, but they are rarely studied together. Second,
we can identify the impact of these informal channels in a setting where con-
founding factors (such as cyclical patterns of sectoral mobility) are removed
through the use of young entrants’ classmates as a control group. In addi-
tion, we can use multiple placebo-type regressions to verify our interpretation.
Third, we can decompose the relationship between hiring channels and busi-
ness cycle movements into changes in effect sizes for a given type of agents,
and cyclical changes in the composition of connected agents on both the de-
mand (firms) and supply (workers) side.

Our analysis focuses on the role of market-work jobs held while in high
school ("summer jobs", for simplicity). 60 percent of the high school gradu-
ates in our sample work during high school, and since these jobs are the first
connections young workers have with the labor market, they play (as we show)
a significant role for the students’ labor market entry after graduation. Sum-
mer jobs provide direct links to potential employers and indirect social links
through co-workers from the summer jobs who relocate to new establishments
before graduation. This allows us to simultaneously study how the business
cycle is related to the probability to return to a previous employer, and the
effect of social contacts, within one unified framework.

The aim of the paper is to measure how the use of these two sets of infor-
mal contacts (direct and indirect) vary with the business cycle. At the same
time, we need to account for changes across the cycle in the counterfactual
probability that the very same graduate would have been hired by a connected
employer even without the social tie. We use the employment patterns of class-
mates with different summer jobs to measure the counterfactual allocation.1 In

1The strategy follows Kramarz and Skans (2014) although they analyzed parental contacts and
did not explicitly focus on the role of the cycle.
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practice, we estimate statistical models where we regress indicators of social
contacts and class-plant fixed effects on the probability that the graduate finds
the first job with each specific employer. We then relate the ensuing estimates
to indicators of the business cycle conditions at the time of graduation.

Our used data include the records of all graduates from Swedish vocational
high school tracks between 1986 and 2010.2 The graduates enter the labor
market with a very precise vocational education (auto-mechanics, assistant
nurses,...) but with very little on-the-job training or internships. The gradu-
ation data is linked to register data on demographic characteristics as well as
a full characterization of all jobs held by graduates and their co-workers both
before and after graduation.

Our findings indicate that connections acquired during summer jobs are
strong predictors of where vocational students find their first stable jobs after
graduation. The impact is particularly strong and robust for the direct links
(i.e. returning to the summer job establishment), and the results clearly point
in the same direction for the indirect links (i.e. through a moved worker), al-
though in the latter case with less statistical power in some of the robustness
exercises. On average, the impact of each indirect connection provided by a
co-worker who moved before graduation is 1/75 of the impact of the link to
the actual workplace when using our preferred specification (0.56 vs. 42 per-
centage points). Both effects are much more pronounced in deep recessions.
Our preferred specification suggests that the impact of informal ties is twice
as large in bad times (0.54 for return hires and 0.008 for each connecting co-
worker who moved) as in good times (0.26 and 0.004). To validate our findings
and account for preferential hiring patterns of workers from a specific estab-
lishment, we use a set of placebo strategies using instead other establishments
within the same firm and location (instead of the actual establishments) and
co-workers who move just before the start of a summer job spell (instead of
those moving just after). The results for these placebo exercises strongly sup-
port the interpretation that our main sorting patterns are causally related to the
actual contacts, and, in particular, that the negative relationship to the business
cycle is indeed a result of variations in the usefulness of young workers’ social
contacts in booms and recessions. Our main results also remain robust when
we (instead of using the class-fixed effects strategy) use our placebo varia-
tion as an alternative source of identification, i.e. when comparing summer
job establishments to other establishments within the same firm for the same
graduate, or when comparing the probability that graduates find employment
with co-workers who moved after the summer job to co-workers who moved
before the summer job (again, for the same graduate).

2Hensvik and Skans (2014) provide a policy oriented survey article on social contacts and youth
labor market entry. In that article, we briefly illustrated the role of summer jobs with similar
data as we use here, but focusing only on graduates during 2006, i.e. without discussing the
business cycle.
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For the direct links, our main results hold across all segments of the market
and across both genders, but some of the sub-sample estimates are insignifi-
cant when studying the indirect "return" links due to lack of statistical power.
We find similar results (for both types of connections) if we account for other
changes over time by conditioning on time trends and time quadratics. All
results are also robust if we allow for delayed labor market entry, or if we
remove those that had summer jobs where their parents worked. Estimates
remain negative if we use local instead of aggregate labor market conditions.

To assess the role of selection on the supply or demand side we estimate
models where we let the role of the contact vary with characteristics of the
student (holding the summer job), firm fixed effects, and the business cycle.
The results suggest that about one third of the business cycle variation in the
usefulness of contacts is driven by demand side selection, i.e. firms that use
informal hires more heavily are also more likely to offer summer jobs in bad
times. Despite including very rich worker-side characteristics in the models,
we find no evidence of a corresponding systematic selection on the supply
side. Finally, we show that matches acquired through these social connections
last longer (in particular, if formed during recessions) and are associated with
persistent earnings gains of about 5 percent. Jointly, these results indicate that
the matches formed through these channels are of high quality compared to
market matches.

Overall, our results imply that firms hire more connected young workers in
times when unemployment is high, workers have poor outside options, and the
firms therefore have greater market power. This pattern holds most strongly
for connections involving information about firm-specific human capital. But
we find similar patterns for the moved contacts where information is acquired
in the context of interactions at another firm and thus relate to general, rather
than firm-specific, human capital. The fact that firms rely more heavily on both
of these types of connections when hiring in recessions suggests that firms use
their monopsony power to exploit private information about both specific and
general human capital in situations when workers have few outside options.
High unemployment may also induce firms to train summer-job employees in
more general skills, as in the apprenticeship model of Acemoglu and Pischke
(1998), making these workers more attractive to firms with private knowledge
about the training through direct or indirect links. This may amplify any ef-
fects arising from the learning-process about pre-existing skills, in particular
if training and ability are complementary as in Acemoglu and Pischke (1998).

The paper is structured as follows: section 2.2 provides a background of the
Swedish education system and labor market conditions. Section 2.3 describes
the basic set-up of our empirical model and the data. Main results, placebo
estimates, robustness checks, the analysis of demand and supply side selection,
as well as an analysis of employment duration and earnings are presented in
section 2.4. Section 2.5 concludes.
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2.2 Background
2.2.1 The great Swedish recession and the recent recession
During the 1970s and 1980s, Sweden experienced a long period of low un-
employment that came to an abrupt end in the early 1990s (for a detailed ac-
count, see e.g. Holmlund, 2003). A combination of a major budget deficit,
a housing bubble, high inflation and a fixed exchange rate triggered the start
of a recession that was characterized by an initially very high interest rate,
rapidly falling house prices, a severe financial crisis and, subsequently, a sub-
stantial decline in public spending. As a consequence, unemployment rapidly
increased from less than three to eleven percent. The effect on youth unem-
ployment was even more pronounced as the rate increased from below six
percent to over 25 percent in the midst of the recession. Recovery did not set
in until employment picked up again in the very late 1990s. Unemployment
fell to around six percent in 2001, which was however twice the average level
prior to the recession. In some contrast, the Swedish labor market fared much
better during the aftermath of the recent financial crisis. Once again, the econ-
omy was booming before the crisis although youth unemployment rates were
now already much higher, but the labor market impact (as well as the effect
on public finances and housing prices) of the crisis was quite moderate by
international standards. The unemployment rate rose from 6 percent in 2007
to 9 percent in 2011, while the youth unemployment rate rose from 19 to 25
percent during the same period.3

2.2.2 Vocational high-school graduates
After nine years of compulsory schooling (at age 16), nearly all students start
high school.4 In high school, students attend specific programs that are either
vocational or academic. Half of the students attend vocational programs and
most of these enter the labor market directly after graduation. Since we focus
on the school-to-work transition, we only use vocational graduates in our main
analysis (see also the robustness section).5

The vocational programs provide specific training into occupations such as
"auto-mechanics", "business"’, "childcare", "construction" or "electronics and
computer science". Almost all of the training is done in class. The curriculum
should, in principle, contain at least five weeks per year of on-site training
with employers but schools can opt to do this part of the training on schools
as well and many do so (see e.g. Skolverket, 2004).

3The numbers are drawn from Statistics Sweden’s linked series version 2015-10-27 during
1987-2004 and from their current series thereafter.
4About 75-80% of a cohort finishes high school (Engdahl and Forslund, 2016).
5Vocational graduates are eligible to go to college since 1994. With this reform, vocational pro-
grams were also extended from two to three years. However, the transition rates from vocational
programs to higher education remain around 15 percent during the period we study.
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2.2.3 Working while in school
In Sweden, summer jobs for vocational students are allocated at the regular
labor market with little interventions from government agencies. There is no
large scale policy corresponding to the massive Federal Work-Study program
for US college students (see Scott-Clayton and Minaya, 2016, for an evalua-
tion). The one exception is specific summer jobs provided at the local author-
ities (municipalities). These are typically very short and low-paying summer
jobs of last resort that are intended to ensure that youths with few social con-
tacts get access to some work experience during the summer (see Alam et al.,
2015). The demand for summer job staff instead mostly arises as a function
of generous vacation laws and concentrated holiday habits. All Swedish em-
ployees are granted at least 5 weeks of fully paid vacation each year. They
have the legal right to take out at least 4 of these weeks as consecutive vaca-
tion during the period June to August. Traditionally, these vacation periods
have been very concentrated during the “industrial holiday” occurring in the 5
weeks covering July. In addition, collective agreements often make additional
vacation provisions (in particular for workers above age 40) and parents with
children under the age of 8 are able to use saved parental leave entitlements
to prolong their holidays. Together with obvious seasonal jobs, this generates
substantial demand for temporary workers during the vacation period around
July. Finally, we note that collective agreements often include generous op-
tions for employers to pay lower wages for workers until they turn 18 or 19
(Forslund et al., 2012). One likely motivation for these provisions is to in-
crease the use of summer jobs as stepping stones into the labor market.6

2.3 Data and empirical methods
2.3.1 Overview
Below, we first describe our data sources and how we construct the used data
before turning to the details of our main empirical model in Section 2.3.3. As
a preview, note the following five features of the model that may be useful for
understanding our data description:

1. Data is analysed in the form of dyads where one observation is a combi-
nation of a graduate (i) and an establishment (j).

2. Our models exploit variation within graduation classes.
3. Our two key explanatory variables, taking the value 0 or 1 for each (i, j)

observation, are:
• whether or not graduate i was employed by establishment j during

high school

6At the time of writing, the Swedish parliament is discussing a potential payroll tax reduction
for workers below 18 in order to further increase the prevalence of summer jobs.
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• whether or not a former co-worker of graduate i’s job during high
school has moved into establishment j before i graduated.

4. The outcome of interest is the event that graduate i finds post-graduation
employment at establishment j.

5. Our final interest lies in how the use of links changes across the business
cycle.

Below, we describe each of these steps in turn, before turning to the empir-
ical model and summary statistics.

2.3.2 Data construction
Graduates and establishments

We use graduation records from Statistics Sweden covering all graduates from
Swedish vocational high school programs between the years 1985-2010. We
focus on graduates from vocational high school tracks as described in the back-
ground section above.

The graduation records are linked to an employer-employee data set cover-
ing the entire Swedish economy. This enables us to identify all jobs held by
graduates in the years prior to graduation and to relate these to post-graduation
employment patterns. In addition, we can link the data to registers on detailed
demographic background characteristics of graduates and other workers. The
data include annual earnings paid by the employer to the specific worker as
well as indicators for the first and last remunerated month during the year.

Defining classes

"Classmates" are identified by an interaction of a school identifier and field-
of-study code. In the event that a school has several classes within a field, we
cannot separate between these. But since we use the "class" measure to con-
trol non-parametrically for the types of specific skills that are shared between
classmates, it is sufficient to assume that these different classes are trained
similarly.7 This is discussed in more detail in Section 2.3.3 below.

Graduate-establishment links from market work during high school

Our objects of analysis are links that arise from market work during the last
year of high school. Graduates are directly linked to establishments where they
worked before graduating. Furthermore, by tracking the mobility patterns of
all people each graduate worked with during high school, we find a set of other
establishments to which each graduate has indirect links through co-workers
who moved.

We identify all jobs held during the last full year (January to December) at
high school. Graduation takes place in June the following year. We keep jobs

7As shown below, most classes are of a reasonable size however.
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with annual earnings that correspond to at least two weeks of full time work.8

We set this threshold to exclude very marginal jobs that only lasted a few days
or constituted jobs on one-time occasions. Most, but not all, of these jobs are
set during summer and we refer to them as summer jobs for ease of exposition.

Next, we identify all of the graduates’ co-workers from these summer jobs.
We exclude co-workers below the age of 20 to ensure that classmates are not
counted as contacts. To reduce measurement errors, we limit the analysis to
summer-job plants with less than 100 employees in order to increase the like-
lihood that graduates actually interacted with their co-workers. As shown in
the robustness section below, the results are not sensitive to variations in this
threshold.

This allows us to define two indicator variables for pairs of graduates and
establishments (our dyads):

• Return Linkij taking the value one if graduate i was employed by es-
tablishment j during the last year of high school.

• MovedLinkij taking the value one if someone (aged 20+) that graduate
i worked with during high school has moved into establishment j before
i graduated.

Stable jobs after graduation

We identify the place of work after graduation for graduates. Here, we place a
higher bar for what we count as employment than we did for the summer jobs
to assure that we are not including low-intensive jobs of the same nature as
the work performed while in school. In accordance with Kramarz and Skans
(2014), we thus focus on stable jobs defined as a job that covers November
(five months after graduation), lasts for at least four months during a calendar
year, and is paid a total sum of annual earnings corresponding to at least three
months of full time work (i.e. matches where annual earnings> 3×monthly
minimum wage). If several employment spells satisfy our criteria, we focus
on the match that generated the highest income during the given calendar year.

The business cycle

Figure 1 shows the share of vocational track graduates with stable jobs upon
graduation for 1986-2010. While up to 60 percent of graduates had a stable job
upon graduation in the late 1980s, that share dropped dramatically in the midst
of the great Swedish recession in the mid 1990s. Although employment started
to recover in the second half of the nineties, post graduation employment never
returned to pre-recession levels. The share of graduates with stable jobs stalled
again in the early 2000s and during the recession in 2009, even though the
effects on employment were far from as severe as during the early 1990s.

8Measured by total earnings exceeding 0.5 times the monthly minimum wage. Sweden does
not have a legislated minimum wage so it is proxied the 10th percentile of the actual wage
distribution from 1997 and by the full-time wage of janitors until 1996 following Kramarz and
Skans (2014) and others.
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We will use the share of post-graduation matches as our preferred measure of
labor market conditions as it allows us to measure labor market performance in
a consistent way throughout our sample period from 1986 onwards. However,
our results are very similar if using youth unemployment numbers instead.9

Figure 1. Share of vocational track graduates with stable job upon graduation, 1986-
2010.
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2.3.3 Empirical model
Our aim is to investigate how the incidence of informal hires among market
entrants varies across the business cycle while accounting for changes in the
counterfactual probability that a graduate would find employment at the same
establishment by chance. We use classmates to approximate the counterfactual
hiring patterns and we now turn to the details of how this is done in practice.

Our empirical model uses dyadic data where each observation is a combi-
nation of a graduate (i) and an establishment j. Each graduate may start her
career in any existing establishment in the economy and our outcome variable,
the indicator Wijct, takes the value one if graduate i starts her career with em-
ployer j. The subscript ct indicates the class and graduation year. Our model
includes the covariates of interest Return Linkijct (the graduate had a sum-
mer job at j) and Moved Linksijct (a co-worker from the graduate’s summer
job have moved into j before graduation).

In order to identify the effects of interest, we need to account for the coun-
terfactual probability that the graduate would have entered the linked estab-

9The youth unemployment numbers are less reliable across time due to major data revisions
in 1987 and 2005 and the fact that these unemployment numbers in later years are heavily
influenced by students waiting for new jobs to start. See Skans (2009) for a detailed discussion.
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lishment even in the absence of a link. Our baseline strategy is to follow Kra-
marz and Skans (2014) and use the interaction of establishment identity and
graduation class to estimate the counterfactual probability of entering that very
establishment (see the robustness section for alternative identification strate-
gies). We therefore include a full set of class-times-establishment fixed effects
(θjct).

Our ultimate interest lies in how the impact of links varies with aggregate
labor market conditions and we therefore estimate our model separately for
each of the 25 graduation cohorts (t = 1986 to 2010) in our sample. Thus,
we index all variables and parameters by t. This leaves us with the following
model:

Wijct = γ1t ReturnLinkijct +γ2t MovedLinkijct + θjct + εijct. (2.1)

where εijct is an error term capturing all other factors within a class that affect
the probability that graduate i starts working in establishment j.10 The pa-
rameters of interest are the time-varying γt’s, capturing the excess probability
that graduates match with a linked establishment relative to the classmates’
probability of entering the same establishment in a given year.

When interpreting the results, we note that the return links resemble recalls
and apprenticeships and provide similar benefits as these to the hiring firms,
i.e. firm-specific human capital and first-hand knowledge of how the graduate
performs within the firm-specific context on top of any other benefits arising
from social networks. In contrast, moved links capture a purer impact of social
networks established at a workplace.

We estimate equation 2.1 year-by-year as a set of linear probability models
and extract the estimates of interest. In a second step we relate the estimates to
the labor market conditions at the time the match is formed. This second step
is done non-parametrically in the form of graphs for the main analysis, and in
a more compact linear-regressions form for robustness checks.

The sample

Conceptually, our sample can be considered as if it includes one observation
for each possible combination of a graduate and an establishment in the econ-
omy every year. There are, however, around 10 billion such possible com-
binations each year, most of which build on irrelevant geographical and oc-
cupational combinations. Fortunately, we only need to include data points
which can contribute to identification. This implies that we only need to use

10As in many treatment-effects settings our estimates are identified by the contrast between a
well-defined treatment and a less well defined residual alternative. In our setting, the contrast
between the matching through the measured set of links and all other forms of matches (which
could involve other types of social ties). The estimated relationship to the business cycle will
be biased towards zero if the use of other forms of social ties follow a similar business cycle
pattern as the use of the summer job links.
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segments of the data where there is variation in at least one of the Link -
variables within the fixed effects, i.e. graduate-establishment combinations
where someone within the graduate’s class is linked to the specific establish-
ment. In terms of potential sample size, it is obvious that most of the (bil-
lions of) potential graduate-establishment combinations are excluded by this
restriction. Importantly, however, our sample construction does not remove
any of the possibly identifying dyads, i.e. dyads where there are links in the
first place.11 This stands in contrast to traditional fixed effects settings where
the fixed effects may soak up much of the potentially relevant variation. The
sample-restriction is instead more akin to selecting a reasonable control group
to the treated dyads as we retain all observations that can provide us with any
substantial insights, but instead remove graduate-establishment combinations
where neither the graduate nor any of his or her classmates are linked.

We impose two additional restrictions on our baseline sample, both of which
may seem limiting in principle, but in practice turn out to have very little im-
portance. First, since we are interested in understanding the share of matches
that are formed due to the links, we only include graduates who do find a sta-
ble job in our baseline analysis. This implies that we exclude all graduates
without any positive outcome. Second, since graduates without links do not
help us identify the impact of links, we only include graduates with summer
jobs in our baseline analysis. The excluded observations could in principle
have helped us to pin down the counterfactual hiring patterns (i.e. the fixed
effects), but we choose to exclude them since we conjecture that graduates
without summer jobs may provide a worse counterfactual for the connected
workers job-finding patterns than other graduates who had a summer job. Im-
portantly, however, our results are insensitive to relaxing either of these two
restrictions as we show in the robustness analysis.

Identification issues, placebos, within-worker identification and

interactions with supply and demand side characteristics

The fixed effects used in our empirical model account for all interactions be-
tween classes and establishments. The interaction is crucial because it ac-
counts for how well the graduate’s skill-set overlaps with the needs of that
specific employer (see also Kramarz and Skans, 2014, for a similar discus-
sion). Our concern is not that workers with links to, e.g. establishment j, are
better in general (in which case they could go into any establishment) but that
workers with links to j have skills or attributes that make them more likely to
enter into that exact establishment (j) even without the links.12 We use classes

11In principle, all graduates in a class could be linked to one establishment, which would make
these links useless for identification. However, this is not a relevant concern in practice.

12This is also the reason for why we do not include individual covariates that could capture
within-class heterogeneity. Any covariate must be interacted with characteristics of j to play
any role in practice.
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because graduates from the same class have training in the same fields and
enter the same local labor market at the same point in time.

Threats to our identification arise if graduates would be more likely to find
employment at the linked establishments than their classmates, even without
the links. For instance, concerning the moved links, this would be the case
if both graduates and moved co-workers acquired skills at the previous work-
place that are valued by a narrow subset of other establishments. Our estimates
of interest may be biased if these concerns are valid and vary over the business
cycle, e.g. if mobility patterns become narrower in booms or recessions. We
will address this concern by studying the corresponding sorting patterns using
two different types of "placebo" links: "co-workers" who moved before the
summer job started (corresponding to the moved co-worker links) and "links"
to other establishments with the same firm and location (corresponding to the
actual return links). In section 2.4.2 we present results from these "placebo"
exercises.

The logic underlying the placebo regressions can also be used to derive
within-worker identification strategies.13 Here, we do not rely on class-estab-
lishment fixed effects at all but instead i) compare the probability of find-
ing employment with an actual co-worker who left the establishment after the
summer job (actual link) to the probability of finding employment with some-
one who left before the summer job (counterfactual) for a given individual and
ii) compare the probability of finding a stable job at the actual summer-job es-
tablishments (actual link) to the probability of finding a stable job at another
establishments within the same location and firm (counterfactual) for a given
individual. These strategies deal with all forms of individual unobserved het-
erogeneity as it is estimated with worker fixed effects. A disadvantage is that
the models only can be identified for individuals where we observe co-worker
exits both before and after the summer job (for the first strategy) and for grad-
uates with summer jobs in multi-establishment firms (for the second strategy).
Results are very similar to the baseline, however, as discussed in the robust-
ness section.

Another possible concern is that associations between the importance of
the links and the business cycle can be generated by systematic fluctuations
in supply-side (graduates) or demand-side (firm) composition. Graduates who
find in-school jobs during recessions might be different from those who work
during school in years with higher employment. Likewise, employers that
recruit during recessions might be different from employers that recruit when
the economy is strong; the mere fact that a firm is willing to recruit during
a great recession might indicate that it is an exceptional, high-performance,
firm. Thus, our results may be influenced by changes in the composition of
active agents instead of reflecting an increased importance of recalls or social
networks during recessions for a given set of agents. In order to address this

13In terms of technicalities, this identification draws on insights from Eliason et al. (2019).
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concern, we estimate models that allow the effect of the pre-existing links to
vary with supply side characteristics of the graduate and with the identity of
the demand side agent (establishment fixed effects). We explain the details of
the estimated model in the robustness section.

2.3.4 Summary statistics
Summary statistics for vocational track graduates are displayed in Table 1. We
split the sample in three bins depending on business-cycle conditions at the
time of graduation. The overall share of graduates from vocational tracks is
fairly stable across time, except for a dip during the transition from 2 to 3 year
tracks (see Appendix figure B.2). Between 41 and 46 percent of vocational
track graduates are women. The interaction of school identifier and field-of-
study seems to provide a fair measure of a class as the average graduate has
34 to 37 classmates. Unsurprisingly, the share of students with summer jobs
is higher in years with low unemployment (see also Appendix figure B.1).
The 73 percent of graduates who were employed in the year before graduation
in good times can be contrasted with 54 percent during high unemployment
years. Despite this however, graduates with and without summer jobs appear
fairly similar across the cycle, both in terms of gender and compulsory school
grades (Panel B). As expected, most summer jobs generated very low total
annual earnings.

Panel C displays summary statistics for the sample of graduates with both
a summer job and a stable job upon graduation, i.e. the sample we focus
on for most of what we do.14 Notably, the table shows no signs of systematic
differences in ability across the cycle as the average grade percentile rank does
not differ between the low, medium and high unemployment years samples.
However, the share of women during low unemployment years is lower in
the used sample reflecting the lower sensitivity to the business cycle among
female graduates and a shift towards academic tracks among females after the
1980s boom. On average, graduates in the analysis sample are linked to about
9 establishments through their summer job experience. In Appendix B we
show more detailed descriptive statistics on the year-to-year evolution of the
share of vocational graduates, the fraction of vocational school graduates and
the fraction of those with a summer job who return to the same establishment
upon graduation.

14As we show in the robustness section, our results do not change if we use broader samples
including those without summer jobs or those who do not find stable employment at all.
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2.4 Results
2.4.1 Main results
Estimation results for the γ1t’s and γ2t’s in Equation 2.1 are displayed in Fig-
ure 2 and Figure 3. Figure 2 captures the excess propensity that a gradu-
ate returns to find her first stable job at the establishment of the summer job,
whereas Figure 3 measures the excess propensity to match with an establish-
ment to which the graduate is linked through a summer-job co-worker who
moved.

The left-side panel of Figure 2 shows the estimates of γ′
1s for each year of

the analysis. Overall, they suggest that our measured connections are strong
predictors of where graduates find their first stable jobs upon graduation: a
graduate is about 30-50 percentage points more likely to return to the summer
job establishment compared to classmates. In addition, the magnitudes of the
estimates have a strikingly counter-cyclical pattern. This is highlighted in the
right-side panel of Figure 2 which illustrates the relationship between the size
of the estimates and the post-graduation employment rate (for completeness,
Table 2 below shows that the constant and slope of the fitted regression line
is statistically significant). When employment levels were at their lowest in
the midst of the great Swedish recession in the 1990s, the magnitude of the
estimates is roughly twice as large as in the most extreme boom years (54
vs. 26 percentage points). Likewise, we see that a decrease in the magnitude
of the estimates coincides with the recovery of the labor market in the late
1990s. Estimates are larger again when the worldwide financial crisis became
apparent around 2009.

Turning to the estimates for the importance of moved co-worker links dis-
played in Figure 3 we see a similar pattern. Point estimates are positive and
significant, but for obvious reasons noticeably smaller in magnitude than for
the return links; the estimated impact of each link is between 0.43 to 0.82
percentage points depending on the year. But since the estimates reflect the
effect of each single moved co-worker link and the average graduate has links
to eight different establishments through these links, the total effect of these
links is substantial. These links were also clearly more predictive during the
great Swedish recession and there is a strong negative relationship between
the estimates and post-graduation employment rates as displayed in the right
panel of Figure 3.
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Figure 2. Results for return links
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Notes: The left hand side figure shows the γ1t’s and corresponding 95% confidence intervals
from Equation 2.1. The right hand side shows the relationship between these estimates and the
employment rate of vocational track graduates.

Figure 3. Results for moved co-worker links
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Notes: The left hand side figure shows the γ2t’s and corresponding 95% confidence intervals
from Equation 2.1. The right hand side shows the relationship between these estimates and the
employment rate of vocational track graduates.

2.4.2 "Placebo" links
A potential concern is that the sorting patterns that we observe are based on
factors other than the personal interactions between graduates and former co-
workers. A shared employment history could explain the observed pattern if
employers prefer to hire employees from specific establishments or seek after
individuals with specific skills that both graduates and former co-workers have
acquired at their previous place of work. In order to test whether any of these
explanations could have generated the observed patterns, we define two sets
of "placebo" links. As will be obvious, these are watered-down versions of the
actual links (thus not "pure" placebos) and may therefore pick up some aspects
of social connections in their own right. However, the point of contrasting our
main estimates to these placebo-type indicators is the idea that they should
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be equally affected by confounding factors such as within-class variations in
skills.

The first type of placebos uses other establishments within the same firm
and area as the actual summer job establishment in order to mimic the role of
the return links but without the actual connections provided on site. The ad-
vantage of this definition is that graduates and placebo co-workers are subject
to the same time-varying firm-level factors. Note that we zoom in on firms
with multiple establishments in the same location because the probability of
entering any establishment at random locations in Sweden will be close to zero
by definition (thus, the placebo will mechanically "look good" without this re-
striction). Instead, we here rely on those firms which run multiple operations
within the same municipality (think of H&M stores, grocery chains, pharmacy
chains, fast food chains and so forth), see also Kramarz and Skans (2014) and
Hensvik and Skans (2016) for similar placebos.

The second placebo uses workers who were employed at the summer job
establishment, but who moved the year before the student started to work
there, in order to mimic the actual moved co-worker links. This should en-
sure that there was no first-order (on-site) interaction between graduates and
these placebo co-workers. The workers’ joint employment history allows us to
assess whether any other (constant) factors related to the relationship between
the summer-job establishment and the linked establishment can explain our
main results for moved co-worker links.

Notably, the first placebo strategy is only meaningful for firms with multi-
ple sites in the same area. In addition, in the second strategy we only make
use of graduates who worked for less than two years at their summer job es-
tablishments.15 We therefore start by re-estimating the baseline model within
each of these samples. The results, shown to the left in Figures 4 and 5 are
similar to the main estimates.

The right hand side of Figures 4 and 5 illustrates the relationship between
the two types of placebo estimates and the employment rate of vocational track
graduates (Table A.1 provides the results in table format). The placebo esti-
mates can be contrasted with the baseline estimates on the left. Reassuringly,
the estimated placebo constants (i.e. the effects under average business cycle
conditions) are one tenth or less than the baseline link-estimates. Moreover,
the slope of the fitted regression line suggests, if anything, a positive relation-
ship between the propensity to find a job at a placebo co-worker’s plant and the
employment rate. This suggests that these alternative placebo links, although
in a technical sense defined according to a protocol that is near identical to
the actual links, capture a matching technology that is more closely related to
market matches (hence, pro-cyclical).

15The restriction is imposed because we focus on placebo links that must have worked in the
plant prior to the graduate.
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Figure 4. Placebo results (type I)
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Notes: The left figure shows the relationship between the baseline estimates corresponding to
γ1t’s from Equation 2.1 and the employment rate of vocational track graduates for the sample
restricted to multi-plant firms. The right figure shows the relationship between the placebo
type I estimates and the employment rate.

Figure 5. Placebo results (type II)
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Notes: The left figure shows the relationship between the baseline estimates corresponding to
γ2t’s from Equation 2.1 and the employment rate of vocational track graduates for the sample
restricted to graduates with summer jobs of a duration of maximal two years. The right figure
shows the relationship between the placebo type II estimates and the employment rate.

These placebos can also be used to devise alternative identification strate-
gies. To this end, we have estimated alternative models where we rely on the
placebos (instead of classmates) to provide us with the counterfactual. Here,
we estimate the probability of starting to work within the summer-job estab-
lishment relative to other local establishments in the same firm (corresponding
to Placebo I) and the probability of working with a moved previous co-worker
relative to the probability of working with someone who left the same estab-
lishment before the summer job (corresponding to Placebo II). Thus, these re-
gressions no longer rely on classmates for identification but instead construct
the fixed effects from combinations of individual and broader “contact space”
defined from all establishments with either a placebo contact or a true contact.
We then estimate the difference between true contacts and placebo contacts
for a given individual in all cases when both are observed. Reassuringly, the
estimates are robust to this alternative strategy (see appendix figures A.1 and
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A.2). An important aspect of this identification strategy is that it fully relies
on variation within individual. Thus, these estimates cannot be confounded by
unobserved heterogeneity across workers.

2.4.3 Robustness and heterogeneous effects
We next turn to assess the robustness of the main results. In order to be able to
present a large set of variations in an efficient way, we show estimates of the
association between the estimated effects of links and our measure of business
cycle conditions (i.e. the post-graduation employment rate for the most part) in
table format. Throughout, we de-mean the business cycle indicators so that the
constants refer to the effect during average business cycle conditions. For the
most crucial exercises, we also show corresponding figures in the appendix.

We first show the slope of the fitted regression from the right side panel of
Figure 2 in Table 2, column 1, panel A. We obtain the estimate from linear
regressions of the estimated γ1t’s and γ2t’s in Equation 2.1 on the demeaned
graduation employment rate. The estimated constant (0.42) thus captures the
importance of return links at average business cycle conditions and the esti-
mated slope indicates that an increase in the employment rate of one percent-
age point leads to a decrease of 0.61 percentage points in the propensity that a
graduate finds her first stable job at a summer job establishment.

Estimates for Moved Links corresponding to Figure 3 are displayed in Table
2, column 1, panel B. The relationship to the business cycle is -0.0037 and the
constant (reflecting the effect during average conditions) is 0.0056.

Next we turn to robustness by first accounting for a general time trend and a
quadratic in time (Table 2, columns 2 and 3) to remove any influence of other
potential changes over time that may be correlated with our business cycle
indicators. Reassuringly, the negative relationship with the business cycle is
stable for return links and the association becomes even stronger for the moved
links if accounting for these secular time trends.

Our main model only uses "stable job" matches during the year of gradua-
tion. But a possible concern is that some males will be prevented from satis-
fying this criteria because of (usually, 7 months long) military training. Below
we return to gender-specific estimates (military service is not relevant for fe-
males) but as a more direct test, we have included all graduates who found a
stable jobs in any of the first two years after graduation instead (column 4).
This also reduces the sensitivity to concerns about sample selection. The es-
timated effect for return links decreases slightly, while the effect for moved
links increases somewhat.

82



T
a

b
le

2
.

M
ai

n
re

su
lts

an
d

ro
bu

st
ne

ss
ch

ec
ks

(1
)

(2
)

(3
)

(4
)

(5
)

B
as

el
in

e
Ti

m
e

Tr
en

d
Ti

m
e

Tr
en

d2
Jo

b
t

or
t+

1
Y

ou
th

un
em

pl
oy

m
en

t

Pa
ne

lA
.R

et
ur

n
lin

ks
E

ff
ec

to
fB

C
(e

m
pl

oy
m

en
tr

at
e

in
t)

-0
.6

09
1*

**
-0

.5
19

8*
**

-0
.5

43
8*

**
(0

.0
46

8)
(0

.0
36

4)
(0

.0
44

6)
E

ff
ec

to
fB

C
(e

m
pl

oy
m

en
tr

at
e

in
t&

t+
1)

-0
.5

45
9*

**
(0

.0
54

0)
E

ff
ec

to
fy

ou
th

un
em

pl
oy

m
en

tr
at

e
1.

20
20

**
*

(0
.0

79
0)

C
on

st
an

t
0.

42
19

**
*

0.
37

27
**

*
0.

38
80

**
*

0.
38

57
**

*
0.

42
72

**
*

(0
.0

06
3)

(0
.0

08
5)

(0
.0

14
8)

(0
.0

06
2)

(0
.0

05
2)

O
bs

er
va

tio
ns

25
25

25
24

24
R

-s
qu

ar
ed

0.
86

5
0.

95
6

0.
95

9
0.

86
1

0.
90

5
Ti

m
e

tr
en

d
N

o
Y

es
Y

es
N

o
N

o
Ti

m
e

tr
en

d
sq

ua
re

d
N

o
N

o
Y

es
N

o
N

o
C

on
tin

ue
to

ne
xt

pa
ge

N
ot

es
:

**
*

p<
0.

01
,

**
p<

0.
05

,
*

p<
0.

1.
C

ol
um

n
(1

)/
co

lu
m

ns
(2

)-
(4

)
sh

ow
s

th
e

re
su

lts
fr

om
re

gr
es

si
ng

th
e

ye
ar

ly
es

tim
at

es
fr

om
m

od
el

1/
ex

te
nd

ed
m

od
el

1
as

sp
ec

ifi
ed

in
th

e
co

lu
m

n
he

ad
in

g
on

th
e

em
pl

oy
m

en
t

ra
te

in
t.

T
he

es
tim

at
ed

co
ns

ta
nt

is
fo

r
th

e
av

er
ag

e
gr

ad
ua

tio
n

em
pl

oy
m

en
tr

at
e

w
ith

in
th

e
sa

m
pl

e.
C

ol
um

n
(5

)
sh

ow
s

th
e

re
su

lts
fr

om
re

gr
es

si
ng

th
e

ye
ar

ly
es

tim
at

es
fr

om
m

od
el

1
on

th
e

yo
ut

h
un

em
pl

oy
m

en
tr

at
e

in
t.

T
he

es
tim

at
ed

co
ns

ta
nt

is
fo

rt
he

av
er

ag
e

yo
ut

h
un

em
pl

oy
m

en
tr

at
e

w
ith

in
th

e
sa

m
pl

e.
T

he
ye

ar
ly

es
tim

at
es

ar
e

ob
ta

in
ed

fr
om

es
tim

at
in

g
m

od
el

1
se

pa
ra

te
ly

fo
re

ac
h

gr
ad

ua
tio

n
co

ho
rt

fr
om

19
85

-2
01

0
fo

rt
he

sa
m

pl
e

of
al

lv
oc

at
io

na
lt

ra
ck

st
ud

en
ts

w
ith

a
su

m
m

er
jo

b
in

t
−

1
an

d
a

st
ab

le
jo

b
in

t.
St

an
da

rd
er

ro
rs

in
m

od
el

(1
)a

re
cl

us
te

re
d

on
cl

as
se

s.

83



Ta
bl

e
2

-c
on

tin
ue

d
fr

om
pr

ev
io

us
pa

ge
(1

)
(2

)
(3

)
(4

)
(5

)
B

as
el

in
e

Ti
m

e
Tr

en
d

Ti
m

e
Tr

en
d2

Jo
b

t
or

t+
1

Y
ou

th
un

em
pl

oy
m

en
t

Pa
ne

lB
.M

ov
ed

lin
ks

E
ff

ec
to

fB
C

(e
m

pl
oy

m
en

tr
at

e
in

t)
-0

.0
03

7*
*

-0
.0

06
1*

**
-0

.0
07

2*
**

(0
.0

01
7)

(0
.0

01
2)

(0
.0

01
2)

E
ff

ec
to

fB
C

(e
m

pl
oy

m
en

tr
at

e
t&

t+
1)

-0
.0

05
4*

*
(0

.0
02

0)
E

ff
ec

to
fy

ou
th

un
em

pl
oy

m
en

tr
at

e
0.

00
30

(0
.0

03
2)

C
on

st
an

t
0.

00
56

**
*

0.
00

70
**

*
0.

00
76

**
*

0.
00

58
**

*
0.

00
56

**
*

(0
.0

00
2)

(0
.0

00
3)

(0
.0

00
4)

(0
.0

00
2)

(0
.0

00
2)

O
bs

er
va

tio
ns

25
25

25
24

24
R

-s
qu

ar
ed

0.
21

5
0.

70
3

0.
73

7
0.

37
8

0.
03

6
Ti

m
e

tr
en

d
N

o
Y

es
Y

es
N

o
N

o
Ti

m
e

tr
en

d
sq

ua
re

d
N

o
N

o
Y

es
N

o
N

o
N

ot
es

:
**

*
p<

0.
01

,*
*

p<
0.

05
,*

p<
0.

1.
C

ol
um

n
(1

)/
co

lu
m

ns
(2

)-
(4

)
sh

ow
s

th
e

re
su

lts
fr

om
re

gr
es

si
ng

th
e

ye
ar

ly
es

tim
at

es
fr

om
m

od
el

1/
ex

te
nd

ed
m

od
el

1
as

sp
ec

ifi
ed

in
th

e
co

lu
m

n
he

ad
in

g
on

th
e

em
pl

oy
m

en
tr

at
e

in
t.

T
he

es
tim

at
ed

co
ns

ta
nt

is
fo

r
th

e
av

er
ag

e
gr

ad
ua

tio
n

em
pl

oy
m

en
tr

at
e

w
ith

in
th

e
sa

m
pl

e.
C

ol
um

n
(5

)
sh

ow
s

th
e

re
su

lts
fr

om
re

gr
es

si
ng

th
e

ye
ar

ly
es

tim
at

es
fr

om
m

od
el

1
on

th
e

yo
ut

h
un

em
pl

oy
m

en
tr

at
e

in
t.

T
he

es
tim

at
ed

co
ns

ta
nt

is
fo

r
th

e
av

er
ag

e
yo

ut
h

un
em

pl
oy

m
en

tr
at

e
w

ith
in

th
e

sa
m

pl
e.

T
he

ye
ar

ly
es

tim
at

es
ar

e
ob

ta
in

ed
fr

om
es

tim
at

in
g

m
od

el
1

se
pa

ra
te

ly
fo

re
ac

h
gr

ad
ua

tio
n

co
ho

rt
fr

om
19

85
-2

01
0

fo
rt

he
sa

m
pl

e
of

al
lv

oc
at

io
na

l
tr

ac
k

st
ud

en
ts

w
ith

a
su

m
m

er
jo

b
in

t
−

1
an

d
a

st
ab

le
jo

b
in

t.
St

an
da

rd
er

ro
rs

in
m

od
el

(1
)a

re
cl

us
te

re
d

on
cl

as
se

s.

84



Figure 6. Including graduates without stable job upon graduation
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Notes: The left (right) figure shows the relationship between the estimates corresponding to
γ1t’s (γ2t’s) from Equation 2.1 and the employment rate of vocational track graduates for the
sample including graduates without a stable job upon graduation.

In Figure 6, we show results obtained when we extend the sample to also
include all graduates who did not find a stable job upon graduation. Reas-
suringly, the relationships remains strongly counter-cyclical. In the appendix
we show further results obtained when we extend the sample to also include
i) graduates who did not have a summer job (Figure A.3) and graduates from
academic tracks (Figure A.4) with similar results.

Since Kramarz and Skans (2014) show that parental contacts are an impor-
tant stepping stone into the labor market we have also re-estimated the models
using data where we exclude summer jobs where parents were employed; the
results are robust (see appendix table A.2).16

Our main model uses post-graduation employment rates as the business cy-
cle indicator. In column 5 of Table 2 we instead use the most consistent series
of survey-based youth unemployment rates we could find.17 Since we use the
unemployment rate instead of the employment rate, the slope is now positive
but the effects have an equally strong association to the business cycle.18

Next, we address the possibility that the observed importance of links could
be driven by estimates within a particular segment of the labor market. We
identify the six most common fields that graduates specialize in during high
school and estimate specification 2.1 for each of these. Estimates are displayed
in Table 3.

16The interaction with the business cycle is unchanged even though the impact of links during
average business cycle conditions is lowered (see the constant) by one quarter when parental
links are removed.

17Statistics Sweden has corrected the old series in an attempt to make them comparable across a
major data revision in 2005. The series cover 1987-2010 which implies that we lose one year.

18In Section 2.4.4 below we show estimates from further variations, including using local em-
ployment rates instead and accounting for the state of the cycle when the summer job was
formed.
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The average impact of links (captured by the constant) is very similar across
industries. There is also a strong negative relationship with the graduation
employment rate in all of these for the return links. The point estimates remain
negative across all segments for moved links, although some of these estimates
are statistically insignificant. Overall, however, we interpret the results of the
table as indicating that our baseline results are not driven by any one particular
industry.

In Table 4 we show results for women (column 2) and men (column 3). The
results are quite similar although the return links appear more closely related
to the cycle for women whereas moved co-worker links are more closely re-
lated to the cycle for men. Both matter equally during average conditions as
indicated by the estimated constant. The fact that results arise also for females
reinforces the impression that interactions with military service are not crucial.
Our main data restriction is to include all contacts from summer jobs with less
than 100 employees but in columns 4 and 5 of the same table we change this
threshold to 50 or 20 and the estimated effects of the business cycle are only
slightly smaller and remain negative.

2.4.4 Supply and demand side selection
A potential concern for the comparability of our estimates over the business
cycle is that the composition of graduates who had a summer job and/or the
composition of firms that offer summer jobs may vary across the business
cycle.

Graduates who find summer jobs during recessions might be systematically
different from the ones who find summer jobs when unemployment is low.
Likewise, employers who recruit during recessions might differ from the ones
that recruit in good times. For instance, the fact that firms can afford to hire
during recessions might in itself be a signal of high quality. Such firms might
be more prone to using social contacts in order to reduce search cost and un-
certainty in the hiring decision than the average firm.

In order to assess whether selection can account for part of the counter-
cyclical relationship between our estimates and the employment rate, we ad-
just our model and let the effect of links (focusing on return links for com-
putational reasons) vary with characteristics of the firm and worker. We thus
estimate:

Wijct = θjct +[δiXi +ρj +β Y eart +γBCEt]ReturnLinkijct + εijct (2.2)

where we have interacted the effect of the links with observed characteris-
tics of graduates (Xi), a firm fixed effect (ρj), a time trend and the business
cycle (Et). The individual characteristics include grade rank, gender, immi-
gration background and total earnings from the summer jobs. The parameter
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of interest is γBC which captures how the effect of return-links varies with the
business cycle, conditional on the other aspects included in the model.

In order to be able to estimate the model, we need to transform the data
to remove the class-plant fixed effects θjct. Here, we follow the procedure
in Kramarz and Skans (2014). More specifically, we compute for each class-
plant combination, the difference between the fraction of graduates who found
a stable job at plant j through a return link and the fraction of graduates with
a stable job at plant j without a return link:

Gjct =
∑

ict Wijct ∗ Linkijct∑
ict Linkijct

−
∑

ict Wijct ∗ (1−Linkijct)∑
ic(1−Linkijct)

Gcj captures the difference in hiring rates between connected and uncon-
nected observations within each class-plant pair. This difference varies for the
connected firms over time, which implies that we can relate it to the business
cycle using the following estimable equation:

Gjct = δiX̄i +ρj +β,Y eart +γBCEt +ujct (2.3)

where E(u) = 0 if the original model was correctly specified (see Kramarz and
Skans, 2014) and X̄i is the average characteristics among those with a link.

The estimation results of equation 2.3 are displayed in Table 5. Column
1 recaps the baseline effect of the business cycle from Table 2. Columns 2-6
show the estimates of γBC using various sets of control variables. We show the
results in two panels, panel A treats all class-plant pairs as single observations,
clustering standard errors at the plant level. Panel B instead collapses the
data by averaging the data at the year level; this plays a very limited role in
practice, however. We first estimate the model without including individual
characteristics and firm fixed effects in column 2. The estimate of the effect
of the employment rate is very close to our baseline estimate of the slope, as
expected. Including firm-specific link-effects in column 3 reduces the estimate
by about a third, indicating that there is varying selection across the cycle on
the demand side. On the other hand, the estimate in column 4 is unaltered by
the inclusion of individual characteristics. Likewise, including both individual
characteristics and firm fixed effects simultaneously (see column 5) produces
estimates very similar to column 3, i.e. two thirds of the baseline. Column
6 shows the estimate when we include individual characteristics, firm fixed
effects and a time trend, again with little changes in the results from column
3.

Overall, the results thus suggest that selection on the employer side account
for about one third of the variation in the effect of having a link over the busi-
ness cycle; however given our controls for grade rank, gender, immigration
background and earnings from in-school work, there is no evidence for selec-
tion on the supply side.
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To substantiate this even further, Table 6 (column 2) adds a control for the
business cycle during the year when the link was formed (i.e. the year of the
summer job). Despite the obvious correlation between the employment rate
in the two years, the impact of the business cycle during the graduation year
remains stable. Column (3) replaces the aggregate cycle with an, identically
calculated, county-level cycle indicator and the results remain stable and Col-
umn (4) adds year dummies to the model, which reduces the estimate, but with
a large and significant remaining effect. Thus, the counter-cyclical usefulness
of informal links in the matching process survives even when we let the ef-
fect of links vary with important individual observed characteristics such as
grades and the employment intensity, non-parametrically with firm identifiers
and non-parametrically with year dummies.

Table 6. Using additional employment variation

(1) (2) (3) (4)
Baseline Lagged Local Local

empl. rate empl. rate empl. rate
X and ρ X and ρ X and ρ X and ρ

Estimate (BC) -0.483*** -0.420***
(0.0212) (0.0348)

Lagged BC -0.086**
(0.0362)

County empl. rate -0.498*** -0.192**
(0.0213) (0.0756)

Observations 119,219 112,723 115,909 115,909
Plant fixed effects Yes Yes Yes Yes
Student X:s Yes Yes Yes Yes
Year dummies No No No Yes

Notes:*** p<0.01, ** p<0.05, * p<0.1. Robust standard errors clustered on
plants. Column (1) shows the estimate from specification 5, table 5 (controlling
for student characteristics and plant fixed effects). Column (2) includes the lagged
employment rate as additional control. In columns (3) and (4) the local county
employment rate is used instead of the national employment rate. The county
employment rate is calculated as the share of graduates in county c that finds a
stable job within the year of graduation.

2.4.5 Beyond sorting
In this subsection we have collected the results from a set of descriptive re-
gressions that describe how various labor market outcomes are related to con-
nections across the cycle for young workers. The regressions are somewhat
less well identified in nature than the analysis above and should therefore per-
haps best be considered as descriptive regressions. A causal analysis of these
processes needs to be left as a topic of interest for future research.
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We first show a description of how match duration and earnings trajectories
differ between youths who found their first stable jobs through moved/return
links and those who found them without use of such links. Then, we turn to
the association between having a summer job or not (and the "quality" of this
job) with the cycle.

Links, match quality and earnings trajectories

Our analysis has shown that informal ties are more predictive of matching
patterns during recessions. We argued initially that the usefulness of these ties
could be associated with superior knowledge about match quality. In order
to assess if the linked matches we observe really are of better quality, we
have examined the relationship to future tenure and earnings as in much of the
existing literature.

To this end, we estimate the effect of matching through a return link or a
moving co-worker link on the quality of the match, captured by parameters γ1t

and γ2t. As before, we also relate the sizes of these estimates to the business
cycle. As outcomes, we use indicator variables that take on the value 1 if
graduate i still works in plant j 2,4 and 6 years after graduation as well as
measures of log earnings at the same time intervals since graduation. Denoting
these outcomes by y, we estimate:

yicjt = γ1t ReturnLinkicjt +γ2t MovedLinkicjt +λct +Xitβt +εicjt, (2.4)

where Xit is a vector of individual characteristics controlling for pre-match
earnings, grades and gender and λct are class fixed effects.

We display the results in Table 7. The results show that matches mediated
by our measured contacts last longer on average: graduates who found their
first stable job in the plant where they held their summer job are 16 percentage
points more likely to remain employed at the same site after two years com-
pared to graduates who found their first stable job through the market under av-
erage business cycle conditions. A similar pattern is found for graduates who
found the job through a moving link, although as before this effect is weaker
(10 percentage points). The difference in match quality dissipates somewhat
over time (columns 2-3), but even after six years about half to one third of the
initial difference remains. The results further suggests that matching through
links is relatively better in terms of match quality during recessions at least
in the short run. To highlight the patterns over time in good and bad times,
Appendix figure A.13 shows the predicted effect of links on the probability
of staying during high- and low employment years, defined as in Table 1.
The graphs clearly highlights that short-run job-stability during recessions is
largest for matches formed through social contacts.
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Turning to earnings, we see that graduates who use links to find their first
job under average business cycle conditions have much higher earnings dur-
ing the coming 6 years (see the constant). For the return links these benefits
are strongly procyclical. One possible interpretation along the lines of Ace-
moglu and Pischke (1998) is that firms are required to share the rents from the
informational advantage during times when the market is tight and workers
have better outside options. For Moved links, benefits are of equal magnitudes
during average market conditions but we find no statistically significant as-
sociation to the business cycle. Again, we show the predicted effects during
high- and low-employment years in the appendix (Figure A.14).

Summer jobs and job finding across the cycle

Here we document associations between having summer jobs and the rate at
which graduates find stable jobs during the year of graduation. We separately
study the extensive margin, i.e. having a summer job or not, and the quality of
these jobs i.e. the intensive margin, for those with summer jobs.

We first estimate the association between an indicator variable taking the
value one for graduates who had a summer job (SJic) and an indicator variable
taking the value one if finding a stable job during the graduation year Eic

and relate the patterns of estimates to the cycle. To this end, we estimate the
following class-fixed effects model:

Wict = γSJ
t SJict +λct + Xitβt + εict, (2.5)

Xit is a vector of individual characteristics controlling for high school grades
and gender and λct are class fixed effects. We display the results in Table 8.
Youths with summer jobs are much more likely to rapidly find a stable job
than classmates with similar grades. The advantage during average business
cycle conditions is 14 percentage points (see the constant). We do, however,
not find any significant differences in this association across the cycle. Taken
at face value, these results, together with those of our core analysis, thus sug-
gests that our measured links are more decisive in allocating graduates across
employers in bad times than in good times, but equally useful in terms of pro-
tecting against non-employment regardless of the cycle. However, we would
like to caution against drawing too firm conclusions in this direction since the
precision of the interaction estimates of Table 8 is far from ideal. It should also
be reiterated that the associations displayed in Table 8 capture the joint impact
of changes in causal effects and the composition of students finding summer
jobs, which is a concern if there is business cycle heterogeneity in ability lev-
els between those with and without summer job that is not fully captured by
grades and class fixed effects.19

19In contrast, the sorting models of our core analysis only need to be concerned about match-
specific advantages among those with summer jobs, see Section 2.3.3.
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Table 8. Job finding across the cycle

(1) (2) (3)
Impact of having Quality of summer jobs

a summer job Hires in t Separations in t

Effect of BC 0.0404 -0.0000359 -0.0000761*
(0.0441) (0.000025) (0.0000391)

Constant 0.1411*** 0.000000 0.0000445**
(0.0044) (0.000000) (0.0000184)

Outcome Finding a stable job Finding a stable job Finding a stable job
in t in t in t

Sample All graduates With summer job With summer job
Class fixed effects Yes Yes Yes
Summer job earnings – Yes Yes
Summer job est. size – Yes Yes

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors clustered on classes. The
estimated constant is for the average graduation employment rate within the sample. The sample
consists of all vocational students (column 1) and all vocational students with a summer job
(irrespective of plant size) in column (2) and (3). The mean number of hires and separations
among summer jobs plants is 6.36 and 4.87 respectively.

Next, we turn to the intensive margin. Here we reestimate the model for
the sample with SJic = 1 and instead focus on variables measuring aspects
of the quality of the summer job. We use two indicators of quality: Total
hiring and Total separations between t-1 and t (i.e. graduation year) at the
summer job establishment. We control for size of the summer job establish-
ment in t-1 and the summer job earnings of the graduate alongside grades,
gender and class fixed effects. Note that we can control for earnings here
(and thus are able to handle more of the heterogeneity), but not in column 1,
since the intensive-margin analysis only use cases with SJic = 1. The first
intensive-margin analysis compares classmates with summer jobs at sites with
different graduation-year hiring needs whereas the second intensive-margin
analysis makes a similar comparison but instead focusing on variations across
classmates in the total number of workers separating from the summer-job es-
tablishment. Note that separations may be bad because they indicate a low
hiring need, but they may also be good since they imply that the outflow of
potentially useful contacts that end up at other firms is increased. The results,
however, shows that post graduation job finding is largely unrelated to both
hiring and separations, regardless of business cycle conditions. For hires, all
estimates are tiny and statistically insignificant. For separations, results are
also small in nature, but statistically significant. Point estimates suggest that a
massive separation of 100 workers from the summer-job establishment is as-
sociated with an increase in job-finding of 0.5 percentage points under average
business cycle conditions. This positive estimate from separating contacts is
larger in bad times, but again, with very moderately sized estimates.
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2.5 Conclusions
Our results show that informal hiring channels are more important for young
graduates’ job matching process during recessions than during boom years.
The predictive power of both direct and indirect links is much stronger in bad
times than in good times. This result holds across all segments of the mar-
ket and across both genders. It is robust to accounting for time trends (and
quadratics), to accounting for important characteristics of the entrant, to al-
lowing for delayed market entry, to models that account for business cycle
conditions when the links where formed, and to using local rather than ag-
gregate labor market conditions with and without time dummies. Transitions
into other establishments within the linked establishment’s firm or towards es-
tablishments where workers who left just before the summer jobs started are
if anything pro-cyclical instead. Thus, we conclude that the counter-cyclical
patterns we document are large in magnitude, general in nature, and robust to
large alterations of the statistical model, in particular for return links.20 We
also document that part of the effects are driven by demand-side selection.
Summer jobs offers during recessions are more likely to come from firms that
rely on informal hire regardless of business cycle conditions.

Overall, the results show that firms hire more connected young workers in
times when young workers struggle to find employment. When these (young)
workers have poor outside options, and the firms therefore could be presumed
to have greater market power, informal channels appear to become more influ-
ential. This is not an obvious result, a priori, since firms should have a longer
list of market applicants as well during recession years. Interestingly, the pat-
terns are well in line with results on recalls in Fujita and Moscarini (2017). The
results hold most strongly for the return links which are tied to firm-specific
human capital, as in the recall case, but also for the results for moved links
where information is acquired in the context of one firm and carried over to
another through an employee. The fact that the results appear in both cases
suggests that firms are more likely to exploit private information about both
specific (return links) and general (moved links) human capital when workers’
outside options are dreary.

Our results and analysis are set in the context of summer jobs and these
jobs are typically allocated through market mechanisms. However, there do
exist explicit policies for promoting summer jobs in some countries and set-
tings (see e.g. Scott-Clayton and Minaya, 2016; Alam et al., 2015). In terms of
such policies, our results suggest that they may be particularly useful as direct
entry ports into real jobs during bad times. Our results may also contribute
to the understanding of the mechanics of apprenticeships policies. A fea-
ture noted in the literature on apprenticeships (Acemoglu and Pischke, 1998,
1999a,b) is that firms may be happy to provide their apprentices with general
skills because they retain an informational advantage over outside firms. Such

20The few cases when the results are sensitive all relate to the moved links.
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mechanisms may reinforce the learning component discussed above if firms
are willing to invest more in their summer-job staff during bad times when
the workers’ outside options are worse. Interpreted through the lens of this
literature, our results further suggest that the training firms should be weary
of exits by other co-workers as these may provide information leakage into
other competing firms, thus potentially reducing the monopsony power of the
original employers.
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Appendix
Additional results

Table A.1. Placebo Results

(1) (2)
Baseline Placebo

Placebo I (only multi-plant firms):

Effect of business cycle (slope) -0.7455*** 0.2094***
(0.0742) (0.0297)

Constant 0.3825*** -0.0591***
(0.0096) (0.0056)

Observations 25 25
R-squared 0.807 0.487
Placebo II (co-workers left before summer job started):

Effect of business cycle (slope) -0.0036* 0.0038**
(0.0017) (0.0015)

Constant 0.0060*** 0.0004***
(0.0002) (0.0001)

Observations 23 23
R-squared 0.243 0.308

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors clustered
on classes in parentheses. The estimated constant is for the average grad-
uation employment rate within the sample. Baseline placebo I restricts the
sample to multi-plant firms. Baseline placebo II restricts the sample to grad-
uates with summer jobs of a duration of maximal two years.
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Figure A.1. Using Placebo I as counterfactual: Returning to same plant vs. another
plant in same firm
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Notes: The left hand side figure shows the estimates and corresponding 95% confidence
intervals from an alternative identification strategy using placebo (type I) as counterfactual
(see section 2.4.2), thus estimating the probability of starting to work within the summer-job
establishment relative to other local establishments in the same firm. The right hand side
shows the relationship between these estimates and the employment rate of vocational track
graduates.

Figure A.2. Using Placebo II as counterfactual: Moving to same plant as former co-
worker vs. moving to the plant of co-workers who left before the summer job started
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Notes: The left hand side figure shows the estimates and corresponding 95% confidence
intervals from an alternative identification strategy using placebo (type II) as counterfactual
(see section 2.4.2), thus estimating the probability of working with a moved previous
co-worker relative to the probability of working with someone who left the same establishment
before the summer job started. The right hand side shows the relationship between these
estimates and the employment rate of vocational track graduates.
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Table A.2. Removing parents

(1) (2)
Baseline Without Parents

Return links:

Effect of business cycle (slope) -0.6091*** -0.5489***
(0.0468) (0.0352)

Constant 0.4219*** 0.3467***
(0.0017) (0.0049)

Observations 25 25
R-squared 0.865 0.897
Moved links:

Effect of business cycle (slope) -0.0037* -0.0030**
(0.0017) (0.0015)

Constant 0.0056*** 0.0046***
(0.0002) (0.0001)

Observations 25 25
R-squared 0.215 0.212

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors clustered on
classes in parentheses. The estimated constant is for the average graduation em-
ployment rate within the sample.
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Figure A.3. Including graduates both with and without summer jobs
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Notes: The left (right) figure shows the relationship between the estimates corresponding to
the γ1t’s (γ2t’s) from Equation 2.1 and the employment rate of vocational track graduates for
the sample including graduates both with and without summer jobs.

Figure A.4. Academic track graduates
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Notes: The left (right) figure shows the relationship between the estimates corresponding to
the γ1t’s (γ2t’s) from Equation 2.1 and the employment rate of vocational track graduates for
the sample of academic track graduates.
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Figure A.5. Graduates with a stable job in t and t+1
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Notes: The left (right) figure shows the relationship between the estimates corresponding to
the γ1t’s (γ2t’s) from Equation 2.1 and the employment rate of vocational track graduates for
the sample of graduates with a stable job in either t or t+1.

Figure A.6. Youth unemployment rate
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Notes: The left (right) figure shows the relationship between the estimates corresponding to
the γ1t’s (γ2t’s) from Equation 2.1 and the official youth unemployment rate.
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Figure A.7. Return links, by gender
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Notes: The figures show the relationship between the estimates corresponding to the γ1t’s
from Equation 2.1 and the employment rate of vocational track graduates for the sample
restricted to women (left) or men (right).

Figure A.8. Moved co-worker links, by gender
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Notes: The figures show the relationship between the estimates corresponding to the γ2t’s
from Equation 2.1 and the employment rate of vocational track graduates for the sample
restricted to women (left) or men (right).
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Figure A.9. Return links, by firm size
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Notes: The figures show the relationship between the estimates corresponding to the γ2t’s
from Equation 2.1 and the employment rate of vocational track graduates for the sample
restricted to firms with less than 50 employees (left) or less than 20 employees (right).

Figure A.10. Moved co-worker links, by firm size
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Notes: The figures show the relationship between the estimates corresponding to the γ2t’s
from Equation 2.1 and the employment rate of vocational track graduates for the sample
restricted to firms with less than 50 employees (left) or less than 20 employees (right).
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Figure A.11. Return links, by most common sectors
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Notes: The figures show the relationship between the estimates corresponding to the γ1t’s
from Equation 2.1 and the employment rate of vocational track graduates for the sample
restricted to the most common sectors of vocational track graduates.
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Figure A.12. Moved co-worker links, by most common sectors
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Notes: The figures show the relationship between the estimates corresponding to the γ2t’s
from Equation 2.1 and the employment rate of vocational track graduates for the sample
restricted to the most common sectors of vocational track graduates.
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Figure A.13. Difference in length of employment between graduates employed
through contacts and those without contacts
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Notes: The figures show the difference in length of employment between graduates employed
through contacts and those without contacts. Difference in high employment years in gray and
low employment years in black. Left: Return links. Right: Moved co-worker links.

Figure A.14. Difference in log earnings between graduates employed through contacts
and those without contacts
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Notes: The figures show the difference in log earnings between graduates employed through
contacts and those without contacts. Difference in high employment years in gray and low
employment years in black. Left: Return links. Right: Moved co-worker links.
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Supplementary description

Figure B.1. Fraction of vocational students with summer jobs and relationship with
business cycle
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Figure B.2. Fraction vocational track graduates and relationship with business cycle
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Notes: The glitch in 1995 is due to a prolongation of tracks that reduced the graduation rates in
that year.
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Figure B.3. Fraction among graduates with summer jobs recalled to same plant and
relationship with business cycle
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3.1 Introduction
The transition into the labor market is a a crucial, albeit difficult, step for many
young workers. Information problems are more common for this group since
previous work experience is often limited and work references are few, lead-
ing to a higher degree of uncertainty about worker quality (Altonji and Pier-
ret, 2001; Fredriksson et al., 2018). Previous research has shown that social
contacts are a widely-used channel for addressing this uncertainty since they
can convey information between employers and potential hires in the match-
ing process (Montgomery, 1991; Dustmann et al., 2016; Hensvik and Skans,
2016).1 Social contacts seem to be particularly important for workers with
lower socio-economic status and education levels as well as for blue-collar
workers (see e.g. Pellizzari, 2010; Corcoran et al., 1980; Datcher, 1983; Elliot,
1999). Furthermore, theory suggests that education and social connections
can be substituted as signals of ability. However, to the best of my knowl-
edge, there exists no evidence on whether the empirical association is causal
or related to confounding attributes. Even though the importance of social
contacts as a means to substitute for a lack of information is well known, there
is only limited knowledge about the extent to which education can function as
substitute for social contacts.

The aim of this paper is to address this question and provide evidence on
whether a longer upper secondary education can replace the need for social
contacts in the job search process of Swedish graduates from vocational upper-
secondary school tracks. Since young workers do not typically have a broad
network of contacts when they enter the labor market, I focus on contacts in
the form of the graduates’ own parents. Kramarz and Skans (2014) show that
parents have proven to be of particular importance in the process of securing
a job when other types of connections are scarce. The main alternative would
be to rely on workplace contacts acquired through summer jobs during school,
but these contacts are clearly endogenous to the duration of studies, and I
therefore focus on parental contacts.2

Relying on Swedish register data, I provide the first study of the conse-
quences of more education on the extent to which young worker rely on in-
formal contacts for their placement in the labor market by exploiting a large

1There is a large empirical literature analyzing the importance of different types of social net-
works for job search, see for instance Glitz (2017); Hensvik et al. (2017) for labor market
networks (co-workers, employers), Kramarz and Skans (2014) for family members, Dustmann
et al. (2016); Munshi (2003) for ethnic networks or Bayer et al. (2008) for neighbors among
others. For a general summary of the importance of social contacts, see Topa (2011) and Oyer
and Schaefer (2011) for a firm-side overview of how accessing social networks can reduce
uncertainty and thus hiring costs.
2Müller (2020) shows that Swedish high school graduates compensate the loss of employer
links at the time of labor market entry by finding replacement jobs at the same establishment
as a parent, while students who cannot rely on their parents to find a replacement job are more
negatively effected in terms of employment.
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scale trial that took place in Sweden in the late 1980s and prolonged upper
secondary education from two to three years. The trial created exogenous vari-
ation across municipalities and student cohorts in the extent to which longer
vocational tracks were available. As in Hall (2012), I use this variation to
instrument whether a student received an additional year of upper secondary
education. I then analyze whether attending an additional year of upper sec-
ondary school affected the probability to simultaneously work at the same
establishment as a parent for up to 20 year after starting vocational school.

Notably, the trial coincided with a severe recession that started in the early
1990s and peaked by the mid-1990s, so that students who participated in
the trial graduated under worse business cycle conditions than their peers in
shorter tracks. In the empirical model, I remove potential correlation with
the business cycle by comparing outcomes for students in the same year after
enrollment and let the effect of prolonged education vary with the business
cycle to allow for the possibility that benefits of more education might not
materialize until after the end of the recession.3

My results indicate that the average impact of a longer education on the use
of parental job-search contacts is negative during the early career. The point
estimate is non-trivial in magnitude (a 1 percentage point reduction relative to
a mean of 7 percentage points) but the estimate is statistically imprecise (p-
value of 0.1). The apparent reduction does not appear to arise because students
move away from parents’ industries in general. In fact, the converse appears
to be the case: In order to assess the robustness of my estimates, I show that
students become somewhat more likely to work in other establishments in their
parents’ industries if they attend a longer vocational track. Additionally, and in
order to better understand the impact of parental contacts, I also present novel
results on the overall effect of prolonged vocational tracks on employment
and show that changes in employment levels cannot account for the estimated
effects.4

Notably, the patterns diverge by parental background. Even though chil-
dren of low-educated parents use parental contacts more on average, I find no
negative effect of a longer education for this group. Instead, the overall ef-
fect is entirely driven by a very large and statistically significant effect within
the group of vocational students with well-educated parents. The results thus
suggest that parental contacts and education are substitutes for students with
highly-educated parents, while youths whose parents have finished at most

3For instance, Hensvik et al. (2017) examine the relationship between business cycles and the
use of social contacts for job matching of labor market entrants. They find that social contacts
are more important for job matching during recessions, indicating that an effect of prolonged
education on the use of parental contacts might appear with a delay.
4Previously, Hall (2012) finds that the trial did not increase earnings, or the probability of having
positive earnings. In contrast, I analyze the effects of more education on a more substantial level
of stable employment. In addition, my empirical model allows me to let the effect of attending
a longer education to vary with the business cycle.
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compulsory school seem to rely more on parents even after the reform. Hence,
the results suggest that the reliance on parental ties appears to be remarkably
resilient among students with low-educated parents.

The paper relates to the literature on the importance of parents for young
workers’ job search. For example, Kramarz and Skans (2014) show that 11.5%
of Swedish graduates from upper secondary school find their first stable job
at a plant where their parent is employed. The authors use linked employer-
employee data to show that parental ties are an important predictor of where
graduates from different levels of schooling find their first stable job. The
effects are larger for youths with lower levels of education and for those with
lower grades. Furthermore, graduates who find jobs through their parents find
jobs faster, but at a lower entry wage, which is however made up by higher
subsequent wage growth. For Canada, Corak and Piraino (2011) find that 40%
of a cohort of young men have at some point worked for an employer who also
employed their father. While the authors show that this is mainly due to young
workers who find their first jobs at their father’s employer, there are still 6–9%
of individuals who have their main job as adults at their father’s (previous)
main employer. Magruder (2010) proxies parental networks by geographic
proximity of the father. He finds that when parental industries are growing,
sons are more likely to be employed if their fathers live close by, indicating
that fathers serve as network connections for their sons (but not daughters) in
South Africa.

A conclusion of these studies is that parental contacts matter for where
young workers find employment. This has implications for intergenerational
mobility if opportunities in the labor market for young workers from different
socio-economic backgrounds are partly determined by the access to potential
employers that is provided through their parents.

The paper also contributes to a strand of literature that is concerned with
how reliance on social contacts differs by demographic groups. The litera-
ture on social contacts generally agrees that networks are more important for
workers with lower socio-economic status or less education even though stud-
ies generally cannot establish a causal relationship between the two (see, for
instance Pellizzari, 2010; Corcoran et al., 1980; Datcher, 1983; Elliot, 1999).
However, if a higher level or different type of education can provide a reliable
signal for worker ability, uncertainty might be lower for those with a longer
or more specific education and thus weaken the reliance on parents or other
contacts. The existence of such a relationship suggests that education policy
can enhance social mobility by reducing inequality in the access to employers
through social networks, but my study is the first to provide causal evidence
on this issue.

A theoretical foundation is provided by Casella and Hanaki (2008) who
develop a model to test if, and under which conditions, signals obtained in the
(education) market can reduce the reliance on contacts. They predict that this
is possible under certain parameter restrictions, even though the reliance on
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networks proves to be remarkably resilient in most cases, as indeed I find for
the children of low-educated parents. As Casella and Hanaki (2008) argue, the
reliance on contacts is more resilient the less precisely the signal (in this case,
one more year of education) captures the skills required for the job at hand. In
terms of the diverging patterns by parental background, this could reflect that
more general education is a less precise and thus less informative signal for
workers in industries that low-educated parents are typically employed in, but
more informative in the industries of highly educated parents.

The paper is structured as follows: Section 3.2 gives an overview of the
institutional background of the Swedish upper secondary school system and
describes the reform in detail, while section 3.3 sets up the empirical strategy.
Section 3.4 includes a description of the data, followed by the empirical results
and robustness analysis in section 3.5. The last section concludes.

3.2 Institutional background
3.2.1 The Swedish school system
The Swedish upper secondary school system underwent a major reform in
the 1990s that led to adjustments in the content and length of the vocational
tracks, a change to a course-based program structure as well as a new grading
system and curriculum. While the period of study in this paper predates the
changes that came with the reform of the 1990s, I am exploiting changes in
the vocational tracks during a trial period for some suggested aspects of the
reform.

However, some general features of the Swedish school system were unal-
tered by the reform and remain unaffected over time. Following the nine years
of compulsory school, students can choose to enroll in upper secondary edu-
cation, which is divided into several academic and vocational tracks. Students
who opt into vocational upper secondary education can apply to specific train-
ing programs such as "childcare", "construction" or "business" based on their
grades from compulsory school. The vast majority of students enrolls in upper
secondary education5 with roughly half of a cohort opting for academic tracks
and the other half for vocational tracks. For cohorts that started upper sec-
ondary education prior to the reform, academic tracks were 3 years long and
could be chosen in preparation of higher education, while vocational tracks
had less academic content and were only two years long. After the parliament
voted in favor of the school reform in 1991, vocational tracks were extended
to three years for those starting after 1992 in an attempt to facilitate transitions
from upper secondary school to higher education. The extension went hand-

5According to Holmlund et al. (2014), during the period of study from 1986-1993, more than
90 percent of a birth cohort started upper secondary education and about 80% graduated before
age 22.
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in-hand with a broadening of the curriculum and led to the inclusion of more
academic subjects, which granted students who graduated from those longer
vocational tracks basic eligibility for university studies (see Holmlund et al.,
2014). Prior to the reform, students could only attain university eligibility by
graduating from academic tracks or by complementing their vocational studies
with academic subjects.

3.2.2 Introduction of the trial period
Leading up to the reform in the 1990s, the decision was taken to implement
an extensive nation-wide trial period during which vocational 3-year tracks
were gradually introduced in a growing number of municipalities for the co-
hort starting upper secondary school between 1987 and 1990 (Holmlund et al.,
2014). In line with the changes of the 1991 reform, students who enrolled in
vocational tracks during the trial period were also exposed to a higher aca-
demic content and obtained eligibility for university studies. In addition to
Swedish, which was the only general academic subject in 2-year tracks, the
new 3-year tracks also included English, Social Sciences and electives such as
Maths.

The extended tracks were also supposed to provide more on-the-job training
with regional employers during the third year. Starting with the 1988 cohort,
the goal was that ten percent of the education during the first two years and
sixty percent during the third year should take place in workplaces.6 In prac-
tice, the amount of workplace training generally increased during the third
year, but not all schools met the third year goal, implying that the actual share
of workplace training was often considerably lower than 60% in some tracks
and municipalities (National Board of Education, 1990; SOU, 1989b, 1990).
The introduction of the trial coincided with one of the most turbulent peri-
ods on the Swedish labor market. The failure to offer the intended amount of
workplace training was thus in part due to the worsening economic climate in
1991.

The decision of the allocation of trial slots was taken by the National Board
of Education.7 The objectives of the roll-out were to ensure that each track
should eventually have the same share of 3-year slots, while creating cross-
municipality variation in trial intensity. As a results, a large share of vocational
tracks was extended in some municipalities, whereas other municipalities only
had few prolonged tracks. Further objectives were to create variation in par-
ticipating municipalities with regard to industry and demographic structure
(SOU, 1989a).

6Since the scope of the trial was small in 1987, there was no increase in workplace training.
7While municipalities had to apply if they wanted to be part of the trial, all municipalities opted
into participating.
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The trial did not increase the total number of available slots in vocational
tracks. Instead, it converted existing classes in 2-year tracks into classes in
3-year tracks. Municipalities which were part of the trial could then increase
the share of available 3-year tracks and slots in the following year of the trial.
Consequently, both the number of municipalities that participated as well as
the intensity of participation (as measured by the share of available 3-year
tracks) increased during the trial period. The scope of the trial was substantial
and by the end of it, about a fifth of all slots in vocational tracks had been
converted to 3-year tracks. The number of available slots in 3-year tracks
increased from just 500 in 1987 to 6,000 in 1988, 10,000 in 1989 and 11,200
in 1990. (Hall, 2012; SOU, 1989a,b, 1990).

In most municipalities, both 2- and 3-year tracks were available and, in
some cases, both a 2- or 3-year version of the same type of track. Hence,
some students could decide whether they wanted to attend a longer track de-
pending on the municipality of residence and, to a lesser extent, neighbor-
ing municipalities if their own municipality did not offer vocational tracks.
In many instances however, municipality participation in the trial and which
tracks were affected, was decided after compulsory school leavers had to ap-
ply for upper secondary school. Hence, there was limited scope for students to
actually choose the length of upper secondary school by applying to a school
in a neighboring municipality (SOU, 1989a, 1990).

Consequences of the trial

The direct effects of the trial have been studied previously. Hall (2012) exam-
ines the effects of the reform on pursuing tertiary education and finds that con-
trary to its intention, the reform did not increase university enrollment or grad-
uation.8 Likewise, Hall (2013) analyzes whether having attended the longer
vocational education reduced the risk for future unemployment during reces-
sion, but does not find any effect. Grönqvist and Hall (2011) use the same trial
to investigate the effects of the reform on male and female fertility rates and
find that while there was no effect on male fertility rates, female rates were
lower among those who attended a 3-year rather than a 2-year program. A re-
cent study that examines the effects of the reform on crime found a reduction
in property crime amongst students who attended a vocational 3-year track
(Grönqvist et al., 2015).

8Hall (2012) also finds evidence that low-performing students were more likely to drop out of
upper secondary school as a consequence of the trial, which is, however, not corroborated by
Holmlund et al. (2014).
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3.2.3 The Swedish recession in the 1990s
Following a booming economy in the late 1980s, Sweden was hit by a severe
recession in the early 1990s which lead to a financial crisis, a sharp decline
in public spending and a subsequent soaring of the unemployment rate (see
Holmlund, 2003). At the peak of the recession in the second part of the 1990s,
unemployment had increased to eleven percent compared to less than three
percent prior to the crisis. Young workers were affected by even higher unem-
ployment, peaking at around 25 percent in the mid-1990s. As a consequence,
students from the same cohort who attend a 3-year rather than a 2-year track
graduated under systematically worse business cycle conditions. Recovery set
in during the end of the decade as the unemployment rate fell to around six
percent in 2001. Notably, unemployment stagnated at around twice the levels
prior to the recession.9

3.3 Empirical model
In this paper, I study the effect of attending a longer vocational track on the
reliance on parental contacts in the job-search process. In order to assess the
impact of the trial, I start from the following equation:

Outcomeicm = γc +μm +βLong trackicm + δXi + εicm (3.1)

where the subscripts i, c and m refer to individual i from cohort c (starting up-
per secondary school in the same year) in municipality m. γc and μm are co-
hort and municipality of residence fixed effects respectively and Xi is a vector
of individual controls including sex, grade percentile rank from compulsory
school, immigration background of the individual and parents and parents’
highest education level. Outcomeicm measures various outcomes, the main
one being a dummy for whether graduate i was employed at the same estab-
lishment as a parent in a specific year τ = 3,4, ...,20 after starting upper sec-
ondary school. Other outcomes include: an indicator that takes on the value
one if individual i had (1) a stable job in the same 5-digit industry sector as
a parent, (2) had a stable job, (3) was studying, as well as log earnings from
employment in year τ after starting upper secondary school. The regression is
run for each outcome year τ = 3, ...,20 separately. The parameter of interest is
β, which captures the effect of starting a more general 3-year vocational track
as compared to a 2-year track on outcomes (1)-(3).

Since students from the same cohort who attend a 2-year track enter the
labor market one year earlier than their peers in 3-year tracks, the estimated
effect captures the effect of attaining more education relative to potentially
more labor market experience. However, one might be concerned that OLS
estimates may be biased if selection into 2-year vocational tracks or the more

9The numbers are drawn from Statistic Sweden series 1987-2004, version 2015-10-27.
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general 3-year vocational tracks is not random. To overcome this issue, I fol-
low Hall (2012, 2013) and Grönqvist and Hall (2011) and use the introduction
of the trial, which was described in the previous section, to identify a source of
exogenous variation in the length of the track that students attended. As noted
before, the setup of the trial led to a situation which created variation in the
extent to which 3-year tracks were available to students from different munici-
palities and cohorts. I will exploit this variation in the share of available 3-year
tracks (dependent on cohort and municipality of residence) as an instrument
for whether an individual enrolled in a 2- or 3-year vocational track. In order
to minimize the possibility that students moved to another municipality based
on whether 2- or 3-year tracks were available, municipality of residence is
measured as the municipality in which a student lived in the year prior to start-
ing upper secondary education.10 Standard errors are clustered on the level
at which the instrument variation occurs, namely at the municipality × year
level.

One potential concern is the fact that students who attend a three year track
graduate under systematically worse business cycle conditions than students
who attended a shorter 2-year track due to the recession that hit Sweden in
the early 1990s. For this reason, my analysis of the outcomes is based on
the same year after enrollment (and not graduation) within each cohort, thus
removing potential correlation with the business cycle. Nonetheless, effects
may still differ with the business cycle in case that graduates only benefit from
longer education in years when unemployment is low, so that an effect of
more education might only materialize after the end of the recession. I assess
whether the effect of attending a longer track varies with the business cycle by
including an interaction of the de-meaned national unemployment rate with
the dummy indicating whether a student attended a 3-year track. To be able
to do this, I pool my data across year τ after starting upper secondary school,
which provides me with a data set with τ observations per individual. In this
data set, I can introduce an interaction between the unemployment rate and
track lengths that allows me to let the effect of track lengths vary over the
business cycle. Note also the equivalence between model (3.1) and model (3.2)
(before the interaction of track lengths and unemployment rate is added): both
strategies yield the same parameter estimates of βτ , but model (3.2) allows me
to use a single regression to estimate the same 18 parameter estimates βτ as
from the 18 different regressions in model 3.1.

10Another potential threat to identification would arise if the introduction of vocational 3-year
tracks led students to enroll in academic tracks rather than vocational tracks. Hall (2012) finds
however no evidence for such a pattern.
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Thus, I estimate the following model:

Outcomeicmτ =γcτ +μmτ +
20∑

τ=3
βτ Long trackicm +

20∑

τ=3
δτ Xi

+ ζURit(=c+τ) ×Long trackicm + εicmτ

(3.2)

To mimic equation (1), all variables in this data set are fully interacted
with dummies for each year τ after starting upper secondary education. In
this setup, the parameter βτ captures the effect of attending a 3-year track
vs a 2-year track at average business cycle conditions (that is, the average
unemployment rate). The one difference to equation (3.1) is that equation
(3.2) adds an interaction between the outcome-year unemployment rate and
length of education, which is instrumented by an interaction of the outcome-
year unemployment rate and the share of available 3-year tracks in a given
municipality. The effect of whether attending an additional year of education
depends on the business cycle is thus captured by parameter ζ .

3.3.1 Interpretation of effects
While the longer vocational tracks contained more academic subjects, there
was also an increase in the amount of on-the-job training as compared to the
original 2-year programs. The bulk of that increase occurred during the third
year of the respective program at which point 60% of the school year was to
be allocated to workplace training. In practice, this was not always achieved,
and programs (such as, for instance, construction and healthcare) that already
had strong ties to employers were more successful than others in providing
workplace training. Unfortunately, there is no data available regarding where
students received workplace training since students are not considered (and
thus registered) as employed. Note also that the estimated effect of attending
a longer track should be interpreted relative to the counterfactual of one year
of more potential work experience (since students from the same cohort who
attend a 2-year track enter the labor market one year earlier than their peers).

3.4 Data
The data used in the analysis stems from matched employer-employee data
and registers from Statistics Sweden. The population of interest is defined by
the Upper Secondary School application register, which entails information on
all students who applied for upper secondary school each year. The register
allows identification of a sample of all students below the age of 18 who ap-
ply to a vocational track directly from compulsory school. For all students, I

122



identify the location, type and length of the track they enrolled in as well as
their GPA from compulsory school and municipality of residence in the year
prior to starting upper secondary school.11

The application register is also used to identify the type and length of avail-
able tracks in different municipalities, which makes it possible to calculate the
instrument, e.g. the trial intensity as measured by the share of vocational tracks
in each municipality that are 3-years long (instead of 2 years). The instrument
is calculated for all municipalities that offered vocational tracks during the
trial period, which is the case for about 70 percent of the 284 municipalities
at that time in Sweden. Municipalities that do not offer vocational tracks are
typically small and excluded from my sample. The data from the applica-
tion registers are matched with population registers containing information on
individual and parental background characteristics, such as age, gender, immi-
grant background and highest education level of parents. "Compulsory" refers
to those students whose parents have at most finished compulsory education,
while "tertiary" refers to students who have at least one parent with some ter-
tiary education.

Table 1. Descriptives: Students in upper secondary education 1987-1990
by municipal share of prolonged vocational tracks

Share of 3-year tracks in municipality
Low High

mean sd mean sd
Enrolled in 3-year track 0.053 0.225 0.262 0.440
Avg share of 3-year tracks 0.047 0.055 0.322 0.179
Grade percentile rank 0.469 0.286 0.468 0.285
GPA from compulsory school 2.867 0.524 2.862 0.517
Female 0.398 0.489 0.396 0.489
Immigrant background 0.012 0.107 0.015 0.122
Parents with immigrant background 0.031 0.174 0.038 0.191
Parents’ highest education level:
Compulsory 0.298 0.457 0.255 0.436
Upper secondary 0.549 0.498 0.569 0.495
Post upper secondary 0.153 0.360 0.176 0.381
Observations 71567 48047

Notes: Municipalities are defined as having a high share of 3-year tracks if the
share of prolonged tracks is above the average of 0.15. The sample includes all stu-
dents who applied for vocational tracks directly after finishing compulsory school
in all municipalities that offered vocational tracks.

11The municipality of residence is measured during the last year of compulsory school in order to
avoid the possibility that some students move to another municipality following the completion
of compulsory school in response to the type and lengths of tracks that are available in their new
municipality.
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The final sample consists of 119,614 individuals in 193 municipalities in
four enrollment cohorts. Table A.1 in the appendix shows summary statis-
tics for the whole sample, while Table 1 splits ups the sample by students in
municipalities with below and above average shares of 3-year tracks. In both
groups, students are very similar with regard to observed characteristics, even
though the share of students with parents with at most compulsory schooling
is slightly larger in municipalities with below average share of long vocational
tracks, while the share of those with tertiary-educated parents is smaller.

Table A.2 shows the most common tracks separately for students with com-
pulsory-educated parents and tertiary-educated parents. Among those with
compulsory-educated parents, tracks specializing in industry and transport and
vehicle engineering are more common than for those with tertiary-educated
parents, while the reverse is true for electrical engineering.12

3.4.1 Working with a parent
I use matched employer-employee data covering Sweden’s entire working age
population (aged 16-69) to determine the establishments in which graduates
and their parents work for up to twenty year after starting upper secondary
school. The data includes annual earnings from a specific job spell as well as
information on which months the individuals are employed. Establishments
are identified by a unique combination of firm and workplace, which allows
me to identify the physical establishment at which individuals worked. I use
the data to identify whether and where graduates had a stable job in the 20
years following starting upper secondary school. In order to make sure that I
capture a minimum level of labor market attachment and not just some small
temporary job. I follow Kramarz and Skans (2014) who define a stable job as
one that lasted at least four months during a calendar year and that generated
total earnings of at least the equivalent of three times the monthly minimum
wage as defined by the 10th percentile of the wage distribution.13

The main outcome of interest is whether an individual had a job simultane-
ously at the same establishment as a parent in a given calendar year. I create
a dummy taking on the value one if both the student and at least one of their
parents is registered at the same establishment during year τ after enrolling in
upper secondary school.

12For robustness, I re-estimate my main results after excluding the above-mentioned tracks. Even
with this restriction, the results are very similar and, if anything, larger in magnitude.

13This time series is obtained from Lönestrukturstatistiken, see Statistics Sweden http://
www.statistikdatabasen.scb.se.
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3.4.2 Labor market outcomes
Since attending an additional year of education might affect the choice of in-
dustry that students opt into, I also check whether there is evidence that an ad-
ditional year of education alters the probability of working in the same sector
as a parent in general. As such it is possible that a reduction in the probability
to work with a parent does not reflect a reduced reliance on parental contacts,
but instead that industries in which parents typically work are less attractive
as a consequence of the reform. I construct a measure for working in the same
industry as either parent by taking a similar approach as above. I identify the
5-digit industry in which both the graduates’ as well as their parents’ employer
operates in. Since I want to capture whether the effects are driven by changes
in the attractiveness of an industry, the measure excludes those who work at
the same plant as a parent, which by default would mean working in the same
industry.

In order to interpret the effects on working with a parent, I also analyze
whether any changes in the probability to work with a parent simply reflect
that students who were affected by the trial were also affected in terms of their
probability to be employed and to pursue post-upper secondary education. I
estimate whether graduates were stably employed during each of the 20 year
following starting upper secondary school using the definition of a stable job
above.

Hall (2012) does not find an effect of attending an additional year of edu-
cation on the probability of enrolling in university or having positive earnings.
She only finds a significant negative effect on earnings during the second and
third year after starting upper secondary school (i.e. a mechanical effect since
students in longer tracks have typically not entered the labor market yet). As
opposed to Hall (2012), I estimate the effects on labor market and education
outcomes relying on slightly different outcomes using model (2) and thus tak-
ing into account that potential effects might only manifest after the recession.
For completeness, I also report results for the main sample on whether students
are in education in the appendix. 14

14This assessed by whether they receive any amount of study grants, which all students can
receive who are above 16 years of age and are either in school, university or any other types of
further education. In order to qualify for study grants, students need to study at least half-time
and pass a certain amount of credits each semester.
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3.5 Results
3.5.1 First stage
This section investigates whether the share of available 3-year tracks in a stu-
dent’s municipality of residence can be used as an instrument for whether stu-
dents attain two or three years of vocational education on the upper secondary
level.

Table 2. First Stage Results

Outcome Attending a 3-year track
(1) (2)

Trial intensity (instrument) 0.688*** 0.688***
(0.0355) (0.0354)

Grade percentile rank 0.036***
(0.008)

Female -0.016**
(0.007)

Immigrant background 0.014
(0.012)

Parents with immigrant background -0.004
(0.005)

Parents’ highest education level:
Compulsory ref.

Upper secondary 0.007***
(0.002)

Post upper secondary 0.026***
(0.003)

F-Statistic on instrument 375.15 376.12
Observations 119,614 119,614
R-squared 0.192 0.194
SE clustered on municipality*year yes yes
cohort FE yes yes
Municipality FE yes yes

Notes: Sample includes all vocational students enrolled in municipalities that
participated in the trial between 1987-1990. */**/*** denotes significance at the
10/5/1 percent level respectively. Robust standard errors in parentheses allowing
for clustering at the municipality×year level.
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Table 2 shows the results from the first stage regression that replicates Hall
(2012). Both regressions include cohort and municipality of residence fixed
effects. Column 1 shows estimates when a dummy for attending a 3-year voca-
tional track is regressed on the instrument. Additionally, column (2) includes
individual characteristics, such as sex, grade percentile rank from compulsory
school and immigrant background as well as parental characteristics regarding
their highest education level and immigration background. The coefficients on
the instrument are all statistically significant at the 1 percent level and the size
of the estimate is robust to the introduction of individual and parental charac-
teristics. To be precise, a 10 percentage point increase in the share of 3-year
tracks in one’s municipality of residence increases the probability of attend-
ing a 3-year track with roughly 7 percentage points. The interpretation of the
F-static (see last row in table) further assures that the share of available 3-
year tracks is a sufficiently strong instrument and that the coefficient for the
instrument is not zero for any of the specifications.

3.5.2 Main results
I next turn to the main results. Table 3 shows the results for the main outcome
"work in the same establishment as either parent" in column 1. For ease of ex-
hibition, the results of model 3.2 for the different outcomes will henceforth be
discussed in table form displaying the average immediate (year 3), short term
(years 4-9), medium term (years 10-14) and long term (years 15-20) effect.15

After discussing the main results, I will investigate whether the results could
be explained by changes in industry preferences or employment that could
have arisen as a consequence of attending an additional year of education.
Thus, I will relate the estimated effect on the probability to work with a parent
to the results in columns (3) and (5) which show the results for working in
the same 5-digit industry (but not plant) as a parent and stable employment
respectively.

Table 3 shows the average effect over the time periods indicated in each row.
Generally, attending an additional year of education seems to have a negative
short run impact on the probability to work with one’s parent. The negative
effect in year 3 is expected since students who attend a three year track have
not yet entered the labor market. The average effect during years 4-9 is weakly
significant (at the ten percent level) and amounts to a one percentage point
reduction in the probability of being employed at the same establishment as
a parent; a sizable effect in relation to the mean outcome over the same time
period. However, the estimates are not very precise. Not surprisingly, long run
effects are close to zero, which is in line with the fact that we would expect
parents to be most important during the early stages of a career.

15In practice, I estimate parameters βτ from model 2 for τ = 3,4, ...20 and use the lincom
command in Stata to estimate the mean effects over the indicated time period.
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It is possible that the decrease in the probability to work with a parent re-
flects that students who attend an additional year of education are less likely to
sort into the same industries as their parents. In that case, the estimates in col-
umn (1) would reflect that students who are exposed to more education alter
their occupational choices. In column (3), I display a set of placebo-like esti-
mates by defining the outcome as working in the same narrow 5-digit industry,
but not establishment, as one’s parent. If more education led to more intergen-
erational mobility in terms of what industries students work in, we would even
expect to see a decrease in the estimates in column (3). However, there is no
indication that attending a longer track has reduced the probability to sort into
the same industries as parent, implying that the, albeit imprecise, effect during
year 4-9 in column (1) is not driven by changes in industry preferences away
from following in a parents’ footsteps. Indeed the estimated impact on other
jobs in the same industry is positive (and marginally significant).

Another caveat to the interpretation of the effects in column (1) would be
if the additional year of education affects students’ employment prospects,
in which case any effects on the probability to work with a parent could be
driven by overall changes in employment levels. Even though Hall (2012)
does not find any significant effect on log earnings or the probability of having
positive earnings16 after year 3, I estimate the effect of an additional year
of education on stable employment (and for completeness on earnings and
the probability to study in table A.3 in the appendix). The main difference
as opposed to Hall (2012) is that using model (2), I measure any effects at
the average unemployment rate. Another difference is that I use the more
restrictive definition of a stable job (instead of positive earnings) in order to
assess the effect on employment.

The results are displayed in column (5). The negative effect in year 3 is
to some extent mechanical since students who attend a third year of upper
secondary education are less likely to have time to work and are obviously
more likely to study (as the first stage holds and as confirmed in column (1) in
table A.3).

However, I find evidence for a moderate negative effect on stable employ-
ment during years 4-9 after starting upper secondary school, implying that an
additional year of potential labor market experience is valued more relative to
an additional year of education, while the reverse seems to be true later during
the career. Attending a longer track leads to a 2.8 percentage point reduction
in the probability of having a stable job during years 4-9, but a positive effect
of roughly the same magnitude later on. Note that in relation to the mean, the
negative effect in years 4-9 is considerably smaller than the effect on working
with a parent, suggesting that changes in employment can account for around
a third of the effect of interest.

16There is imprecise evidence of a negative effect on the probability of having positive earnings
in few years.
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3.5.3 Heterogeneous effects
Parental background

As I have shown in the previous section, there is evidence that an additional
year of education can reduce the reliance on parents for all vocational students
(albeit imprecise). I next turn to heterogeneous results by education level of
the graduates’ parents. We know from previous research that the character-
istics of the connected contacts can be important for the productivity of the
link. In fact, parental ties in particular, are more likely to lead to recruitment
by the parents’ employer for lower educated parents (Kramarz and Skans,
2014). This is the case regardless of the education level of the child (though
effects are smaller with increasing education level), indicating that the use of
parental contacts is persistent among this group. However, could more educa-
tion (within the same education level) be a way of breaking this link?

Table 4, shows heterogeneous results by education level of the parents.
"Compulsory" refers to students whose parents have at most finished compul-
sory school, while "upper secondary" and "tertiary" refers to cases in which at
least one parent has the indicated level of education. In line with the literature,
we can see that the average share of students who work together with their
parents is higher when parents have at most finished upper secondary school
as compared to tertiary education (see means in columns (2),(4) and (6)).

As a results of evaluating differences in the impact of more education,
two patterns emerge. Students with tertiary-educated parents are significantly
less likely to find a job at the exact same plant as a parent during the ear-
lier stages of their career, while there is a positive average effect for students
with compulsory-educated parents during years 10-14 after starting upper sec-
ondary school. For all other students, an additional year of education does
not seem to have any effect once students typically enter the labor market four
years after starting upper secondary school.

For students with highly-educated parents, there is an average decrease in
the probability to work with a parent of 4.8 percentage points during years 4-9
after starting upper secondary school. During this time period, the effects are
large and can explain about 90 percent of the variation in the mean outcome.
During the later stages of the career, the effects disappear.

In contrast, students are more likely to rely on their compulsory-educated
parents to find a job at the same employer despite having obtained an addi-
tional year of education. Interestingly, the effect first materializes later in the
career with an average increase of 2.7 percentage points during years 10-14.

A conclusion based on these results is that the use of parental contacts
seems to be persistent among the group with low-educated parents regardless,
while the additional year of education seems to equip students with tertiary-
educated parents better to enter the labor market without their parents’ help.
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Table 5 shows the effects on working in the same 5-digit industry and sta-
ble employment split up by education level of the parents. For students with
compulsory-educated parents, there is no evidence that more upper secondary
education has affected the probability to work in the parental industry (but not
plant). For students with tertiary-educated parents, the pattern that emerges
in the long run indicates that this group of students is more likely to work in
the same 5-digit industry sector as their parents (even after excluding those
who work in a parent’s plant) even up to 20 years after they started upper sec-
ondary school. Note that if the outcome working in the same 5-digit sector
also includes jobs found at either parent’s plant, the effects are close to zero.

An interpretation could be that this group of students sorts into the same
industries as their parents regardless of whether they attended an additional
year of education or not, but that additional schooling reduces the extent to
which they rely on their parents to find a job by broadening their access to
other employers in the parental industry.

An additional year of education does not seem to affect the probability of
having a stable job for students with tertiary-educated parents (column 7),
whereas students with low-educated parents are on average less likely to have
a stable job during years 4-9 after starting upper secondary school. In the
following time period (years 10-14), positive effects in terms of stable em-
ployment materialize for this group of students, indicating that experience is
valued more relative to more education in the beginning of the career. A look
at how studying is affected for this group (see additional results in table A.5)
shows that they enter the labor market later after spending more time in edu-
cation (both from and after upper secondary school).17

17Attending a longer track leads to higher employment rates later in life for those with low-
educated parents. Delayed labor market entry also points to a potential explanation to why the
increase in the probability to work with a parent occurs first during years 10-14 after starting up-
per secondary school and can also account for part (but not all) of the increase in the probability
to find a job with a parent. Compare the effect relative to the mean outcome 0.027/0.065 = 0.42
to the employment effect relative to the outcome mean: 0.096/0.735 = 0.13.
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Student characteristics

On the supply side, workers with a weak position (lower education, low-
paying occupations) tend to rely more on social contacts during job search
(Elliot, 1999; Pellizzari, 2010). Kramarz and Skans (2014) find that this is in
particular the case for labor market entrants with lower grades. As a conse-
quence, academically weak students might benefit relatively more if attending
a longer track provides a more accurate signal of ability for this group.

In table 6, I test whether there are heterogenous effects by grade quartiles
from compulsory school. As opposed to the results for parental level of edu-
cation, the results show no clear gradient.18 Instead, both students in the top
and the bottom grade quartile are less likely to work with their parents as a
response of attending a 3-year track, while there is an increase for students in
the middle of the grade distribution in the long run. The negative average ef-
fects for bottom and top students during years 4-9 are substantial in size and in
relation to the outcome mean, suggesting that labor market entry is less reliant
on their parents.

The results in table 7 confirm again that the results are not due to the fact
that students are less likely to sort into parental industries per se. However,
a small part of the negative effect for low-grade students can be accounted
for by lower employment rates in the short run. Note also that Hall (2012)
found that students with a low GPA from compulsory school, and to a lesser
extent low-educated parents, had a higher probability of not completing upper
secondary school if they enrolled in a prolonged vocational track. Even so,
the first stage holds for even for those groups, implying that the monotonicity
assumption should still hold.

18Note also that there is only partial overlap between students with compulsory-educated parents
and low-grade students. Thus, the pattern for low-grade students in terms of employment in a
parent’s plant is not in line with that for students with low-educated parents.
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I next turn to discussing the results by gender of the students. Typically, the
Swedish labor market for men and women is quite segregated, which is already
reflected in different track choices during upper secondary school. Hence, the
importance of contacts, and to which extent they can be affected by a longer
upper secondary education, may differ by gender.

However, the results in table 8 show no evidence of gender differences with
regard to working in the same plant as a parent. Instead, the results mirror the
average effects found for the full sample in table 3.19 Note also that men are
generally more likely to work with their parents (see column 4) as compared
to women (column 2).

Table 8. Effect on working with a parent, by gender

Outcome Same establishment as parent
Women Men

(1) (2) (3) (4)
Estimates, Mean dep. Estimates, Mean dep.
by years variable by years variable

Year 3 -0.023 0.058 -0.023 0.078
(0.019) (0.017)

Year 4-9 -0.010 0.050 -0.010 0.087
(0.010) (0.007)

Year 10-14 0.006 0.037 -0.006 0.077
(0.007) (0.007)

Year 15-20 0.001 0.030 0.009* 0.059
(0.005) (0.005)

Obs 835830 1242702
Notes: */**/*** denotes significance at the 10/5/1 percent level respectively.

Sample includes all vocational students enrolled in municipalities that participated
in the trial between 1987-1990. Estimates and standard errors are calculated with
lincom as average effects of the IV estimates βτ of model 3.2 for the indicated
years. Mean of the outcome variables is displayed for the indicated years. Robust
standard errors allow for clustering at the municipality×year level.

3.6 Conclusion
I examine whether more upper secondary education replaces the need for so-
cial contacts in the job search process. I investigate this question by focusing
on parental contacts which have proven to be important for where young work-
ers find their first job. The overall reliance on these contacts is particularly

19Results for working in the same industry as a parent and stable employment are displayed in
table A.6 in the appendix.

137



prevalent among children of low-educated parents. While theory suggests that
education and social connections could be substituted as signals of ability, lit-
tle is known about whether education policy can be designed so as to reduce
the reliance on contacts and thus improve social mobility.

By exploiting a policy pilot that extended upper secondary education, I find
that students who receive an additional year of education are less likely to find
employment with their parents during the beginning of their career. I find the
reverse impact regarding employment in other jobs in the same sector as the
parent, suggesting that the results are unlikely to be driven by more general
sectoral employment patterns.

The patterns diverge by the background of the students: Students with
tertiary-school educated parents respond to a longer upper secondary educa-
tion by reducing the reliance on their parents. The opposite is the case for
students with low-educated parents who do not appear to respond at all in this
dimension. Thus, more education appears to function as a substitute for so-
cial contacts for some groups, but not among students from lower-educated
backgrounds. For these students, the reliance on family ties is already higher
in general and appears to be very resilient to policy-induced variations in the
length of education. In cases where these students cannot rely on their parents
during job search, there is little reason to suspect that policies directed towards
increasing education can fill the void.
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Appendix

Table A.1. Descriptive Statistics, full sample

mean sd min max

Enrolled in 3-year track 0.137 0.344 0 1
Avg share of 3-year tracks 0.158 0.181 0 1
Grade percentile rank 0.469 0.286 0 1
GPA from compulsory school 2.865 0.521 1 5
Female 0.397 0.489 0 1
Immigrant background 0.013 0.113 0 1
Parents with immigrant background 0.034 0.181 0 1
Parents’ highest education level:
Compulsory 0.281 0.449 0 1
Upper secondary 0.557 0.497 0 1
Post upper secondary 0.162 0.369 0 1
Observations 119614

Notes: Sample includes all vocational students enrolled in municipalities that partici-
pated in the trial between 1987-1990.
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Table A.3. Effect on log earnings and studying, full sample

Outcome Log earnings Studying

(1) (2) (3) (4)
Estimates, Mean dep. Estimates, Mean dep.
by years variable by years variable

Year 3 -0.312*** 10.63 0.506*** 0.381
(0.087) (0.028)

Year 4-9 -0.041 11.058 0.094*** 0.166
(0.035) (0.011)

Year 10-14 0.065*** 11.71 -0.027*** 0.083
(0.024) (0.006)

Year 15-20 0.030* 12.08 -0.003 0.049
(0.017) (0.004)

Obs. 2078532 2078532
Notes: */**/*** denotes significance at the 10/5/1 percent level respectively.

Sample includes all vocational students enrolled in municipalities that participated
in the trial between 1987-1990. Estimates and standard errors are calculated with
lincom as average effects of the IV estimates βτ of model 3.2 for the indicated
years. Mean of the outcome variables is displayed for the indicated years. Robust
standard errors allow for clustering at the municipality×year level.
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Table A.4. Robustness, parents with upper secondary education

Outcome Same 5-digit sector Stable job

(1) (2) (3) (4)
Estimates, Mean dep. Estimates, Mean dep.
by years variable by years variable

by years variable by years variable
Year 3 -0.003 0.019 -0.145*** 0.527

(0.008) (0.038)
Year 4-9 0.004 0.021 -0.021 0.598

(0.004) (0.017)
Year 10-14 -0.005 0.023 0.007 0.737

(0.004) (0.012)
Year 15-20 -0.009*** 0.020 -0.001 0.788

(0.003) (0.009)
Obs 1158948 1158948

Notes: */**/*** denotes significance at the 10/5/1 percent level respectively.
Sample includes all vocational students enrolled in municipalities that partici-
pated in the trial between 1987-1990. "Compulsory" refers to students whose
parents have at most finished compulsory education, "Upper secondary" to stu-
dents whose parents have obtained at least some upper secondary education (but
no tertiary education) and "Tertiary" to students have at least one parent with some
tertiary education. Estimates and standard errors are calculated with lincom as av-
erage effects of the IV estimates βτ of model 3.2 for the indicated years. Mean of
the outcome variables is displayed for the indicated years. Robust standard errors
allow for clustering at the municipality×year level.
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