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Abstract:

Outside the U.S., relatively little is known abdie labour-market returns to postsecondary
vocational (or polytechnic) education. Yet, polytecs in Europe are distinct from U.S.
community colleges. This paper focuses on the lebmarket returns to polytechnic
attendance in Finland, where polytechnics are sgmative of many European countries.
Using matching methods and longitudinal administeatlata, we find that, compared to
individuals with no postsecondary education, sttglemo attend polytechnics have higher
annual earnings of €3,300 to €3,700 and employmains of 2.5 to 6.6 percentage points ten
years after the entry decision. However, the retwary by personal characteristics and field
of study.

JEL classifications: J24, 126



1. Introduction

The worldwide economic crisis has dramaticallyraltethe labour-market prospects
of workers. Low-skilled workers are particularlylnarable, as they have higher
unemployment and lower wages than more educatekiarBlanchflower and Freeman,
2000) In 2012, the EU average employment rate for iildials with little or no
postsecondary education was around 70%, compatadates over 80% for individuals
with postsecondary educatibiunemployment rates are also substantially higbewbrkers
without postsecondary education. One potential dppay for low-skill individuals to
improve their labour-market prospects is to obgaiditional vocational education.

Finland offers an excellent opportunity to studg tbour-market returns to
postsecondary vocational education. Polytechnise,kinown as universities of applied
sciences, offer postsecondary vocational educatfibe first polytechnics were created in
1991. They provide a high level of postsecondaational education for students by
offering polytechnic bachelor’s degrees that taieraximately 3.5 to 4 years of full-time
study (OECD 2003, p. 138). The length of studydolytechnics in Finland is typical of
many European countries. In contrast, postseconamgtional degrees in the U.S., usually
offered by community colleges, require two yearfudiftime study. Furthermore, U.S.
community colleges provide a very broad array afrses including non-degree options,
vocational courses, and academic programmes pnayitie first two years of a bachelor’s
degree, so that these institutions are not directiyparable to European polytechnics

offering degrees in a very narrow set of subjects.

! Information obtained from Eurostat website (htgm/europa.eu/eurostat/web/Ifs/data/main-tables [la
accessed 23 October 2017]) for individuals agetbZ%. The comparison is between individuals with
International Standard Classification of Educafil8CED) education levels 3 and 4, defined as ‘Upper
secondary and postsecondary non-tertiary educaéind,levels 5 and 6, ‘First and second stagertibitg
education.’ Postsecondary vocational educationiestiid this paper is at level 5.
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In this paper, we focus on the labour-market retwonattendance at Finnish
polytechnics compared to no postsecondary atterddising comprehensive administrative
data, this paper contributes to a thin literaturehee labour-market returns to postsecondary
vocational education. In the preferred matching ehoaktendance in a polytechnic bachelor’s
programme corresponds with annual increases 0D83(8€3,700 in earnings and 2.5 to 6.6
percentage points in employment when they are medden years after the entry decision.
Returns for mature students are somewhat lower wigense a person-fixed effects model to
compare the post-attendance earnings and employhpotytechnic entrants with their own
pre-attendance earnings and employment. Consistdnmost studies of postsecondary
vocational education, our results apply to the sterd medium-run, as we have data for
approximately 13 years after enrolment.

There is substantial heterogeneity in returns By @ge, and field of study. Women
generally have higher earnings and employmentnstiitan men. In the medium run, older
students have larger earnings gains but youngdests have larger employment returns. In
general, students studying health have higher egsrand employment gains compared to
students studying business or technology.

2. Relationship to previous literature

The majority of studies on postsecondary vocatiedaication focus on the returns to
U.S. community colleges. These colleges offer dasejs degrees in academic and
vocational areas of study, and these degrees tiypreguire two years of full-time study.
Community colleges also offer long-term certifica{ene year or more of full-time study,
also known as diplomas) and short-term certificaa##sn vocational areas. In studies using
panel data to control for ability bias and the mandom selection of students into community

college, associate’s degrees and long-term cextificare associated with higher earnings and

2 gpecifically, we exclude individuals who attendvensities from the comparison group. In other veoittie
treatment group contains individuals who attend ¢8ICED level 5, and the comparison group excludes
individuals attending ISCED levels 5 and above.
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employment, particularly for women (see Jepsteal., 2014; Stevenet al., 2015; Belfield

and Bailey, 2017, and the references thereRturns for short-term certificates are smaller
and, in some cases, provide no discernible labarket gains. Jacobsenhal. (2005a,

2005b) and Bahr (2016b) also find positive effeftsommunity college attendance without
degree or certificate completion. Recent work is #rea uses more flexible models and
finds that the returns to community college areegalty larger in the medium and long run
compared to short-run returns (Bahr, 2016a; Jaggais<u, 2016; Minaya and Scott-
Clayton, 2017).

However, U.S. community colleges have organizatidifferences from European
universities of applied science such as thosentaRd, Norway, the Netherlands, and
elsewhere. U.S. community colleges provide couaselsprogrammes in nearly every
conceivable subject, and many of their vocatiofii@rimgs are available on nights and
weekends to facilitate part-time study. In fact,sthmommunity college students study part
time and do not complete any sort of award (degresertificate). In contrast, most European
programmes like the one we study for Finland afféimited number of subjects, where most
students attend full time with the explicit objeetiof receiving a degree. For example,
completion rates in Finland are approximately 788&tmpared to around 30% for the U.S.
(Jepseret al., 2014)*

There are few studies on the labour-market retirmp®stsecondary vocational
education elsewhere in Europe. Riphahal. (2010) compare labour-market returns between
polytechnics and universities in Germany, and,gi€)hS regressions on survey data, they
find that universities have higher returns. Deareteah. (2002), McIntosh (2006), and

Brunello and Rocco (2015a) find a similar pattevndther European countries. Schomburg

3 Studies using less rigorous controls for selecsilso tend to find positive effects of communitylege
degrees on labour-market outcomes, although mathesg studies combine the effects of academic and
vocational degrees. Grubb (2002a, 2002b) and Beblfied Bailey (2011) provide thorough reviews ois th
literature.
* Although Shapirat al. (2014) report a completion rate of nearly 40%yttie not distinguish among types of
credential. In most states, the most common crédesta certificate that takes months rather thears to
complete and is not comparable to anything offémdeinnish polytechnics.
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and Teichler (2006) provide descriptive informata@ndifferences in employment and, in
some cases, earnings from surveys in 12 counfiedpminantly in Europe. Using much
more sophisticated econometric methods, VerhaeisBaert (2015) find no evidence of a
difference in early labour-market effects betweestpecondary vocational and general
postsecondary education in Belgium. Similarly, Bslmand Rocco (2015b) see little
difference in long-run employment returns in the bd&ween the two sectors.

Because we run separate analyses on labour-matkens for older students,
previous work on returns to adult education is aédevant. Albrechét al. (2009) and
Stenberg (2011) look at returns to adult educdtiddweden. For example, Stenberg (2011)
finds that a year of adult education increasesiegsrby 4.4%. However, these studies are
not directly comparable because they focus on educat the (upper) secondary-school
level rather than at postsecondary vocational l&8teinberg and Westerlund (2016) look at
long-run returns to attendance at postsecondary ediucation in Sweden, but the estimated
return is a combined effect of academic and vonatieducation. They find that a year of
attendance at age 29-55 increases earnings appitekynb.5% for males and 10% for
females. Similarly, Hallsten (2012) reports larggurns from academic postsecondary
education for adult females than for adult maleSwreder?.

This paper contributes to a small literature onnret to postsecondary vocational
education, where most of the research is on Us/Anamity colleges. As discussed, U.S
community colleges and European postsecondary ieoedhinstitutions have substantial
differences so that the returns to community celegrovide limited insight about the likely
returns to European institutions. Therefore, resutim Finland are much more

representative of the returns to postsecondarytived education in Europe.

® Albrechtet al. (2009) calibrate an equilibrium search model ugiresprogram data and forecast impacts of a
specific adult education initiative targeted at 1ekill workers.
® The focus is on academic postsecondary due taripkie data on postsecondary vocational education.
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The current paper provides five substantial contriims relative to previous work on
Finland (Hamaélainen and Uusitalo, 2008; Bockerretaal., 2009). First, we look at medium-
run returns over several years rather than studyi@geturns one or two years after
graduation as in previous research. Second, wpregensity score matching on
comprehensive registry data to identify a compa&rabt of workers with no postsecondary
education. Third, we look at the returns to thalelsshed vocational system rather than
studying the returns to the creation of a new galyhic system. Fourth, we focus on returns
to enrolling (regardless of completion status) gitiee likely endogenous decision on
enrolees whether to complete rather than focusingeturns to completion. Fifth, we also
examine returns for mature students returning taation after working compared to the
focus of students aged 35 and under. The includiaider students with prior working
experience is particularly policy-relevant in thiteemath of the global economic crisis,
because many unemployed individuals have to dexiggher to pursue additional education
or not and the government has to decide wheth@wvest more resources in postsecondary
vocational education.

The primary goal of this paper is to estimate #tems (up to approximately 13 years
after enrolment) on enrolling in vocational polyie@ education compared to not attending
postsecondary education. Although previous liteeafinds positive returns, the size of the
returns varies substantially across countries &ules. A secondary goal is to study
heterogeneity in returns across several dimenskorsexample, we look at returns between
traditional-age versus older students. We test ndraeturns are highest for students entering
in the early twenties (Jepsenal., 2012) or whether returns are similar across dgeopson
et al., 2005b). We also test the U.S. finding that refumpostsecondary vocational

education are higher for the health sector (Belfaeid Bailey, 2017).



3. Vocational polytechnic education in Finland

Vocational colleges were a diverse group of schabthe beginning of 1990s
(OECD, 2003). The entry requirements and the lengtducation varied between schools.
Some took most students directly from comprehersiv®ols and provided them with two
or three years of vocational education. In someitronal colleges, most students had
completed high school (upper secondary schooliefre entering vocational college.

The purpose of the polytechnic education reform tearaise the general educational
standard and training of the population and todife higher education (OECD, 2003).
Other objectives included pooling resources intgda units and making the Finnish
education system more comparable to educationtdregsin other European countries.

The first 22 polytechnics, established under a taamy licence in 1991, were created
by gradually merging 215 vocational colleges ancational schools. The trial phase was
judged a success and, since 1996, the temporaytepbhics gradually became permanent.
In the 1990s, the number of polytechnic entrantsei@sed rapidly to a level that substantially
exceeds the number of university entrants (Bockeramal Haapanen, 2013). Currently there
are around 129,000 students enrolled in 24 polyiiesh

Polytechnic degrees are Bachelor-level degreesawtbcational emphasis. These
degrees are quite similar to the Bachelor of Adsn(s) or Bachelor of Science (Hons)
Degrees in the UK, the French Licence, the Germigiobh Fachhochschule and the Dutch
HBO Diploma. In Finland, the polytechnic degredsta.5 to 4 years to complete. The three
largest fields are business and administratioriakaad health care (typically nursing), and
technology and transport (typically engineers).tegear, 80—90% of all polytechnic degrees
are awarded in these three fields. These institatave much different from U.S. community
colleges that offer at most an associate’s degrdecaver a much more diverse range of

fields of study. For example, the data in Stevaras. (2015) contain 24 different fields of



study, and roughly half of the students in thempke are studying one of the six most
popular fields of study.

As a consequence of the polytechnic educationmeftre higher education system in
Finland comprises two parallel sectors, which aesdamic universities and vocationally-
oriented polytechnics. Unlike academic universjtdytechnic schools are not engaged in
academic research, and their students finish stualter getting a bachelor’s degreeinland
has a particularly high proportion of adults irtisay education, as reported by Hallsten
(2012). For example, approximately 9% of adultssa@@-34 attend tertiary education in
Finland compared to roughly 4% in Germany or inlthé
4. Data

The comprehensive individual-level data come fromltongitudinal Census File and
the Longitudinal Employment Statistics File consted by Statistics Finland. These two
administrative data sets were updated on five-ygarvals from 1970 to 1985 and annually
from 1987 to 2014. The data contalhunder 70-year-old individuals in Finland duringsth
period. The data are further merged with the RegaftCompleted Degrees, which has
information on completed degrees since 1970, amdR#yistry of Student Population, which
contains information on individuals’ presence msare at degree-leading educational
programmes since 198®Because individuals are matched based on thejuerpersonal
identifiers across time periods and data sourbesetpanel data sets provide a variety of
reliable, register-based information on all thadests of Finland.

In contrast to surveys, for example, the comprelkiensegister-based data contain
only a minimal amount of measurement error (Malammand Wozniak, 2012). Furthermore,

register data on spouses, parents, and the regresidence are linked to the individual

” Although universities offer bachelor's degreesvadi, in practise these degrees serve as preparia
master’s degree. Polytechnics have recently bagandhe opportunity to provide master’s level degréout
the number of attendants in these programs idatilrelative to number of polytechnic bacheloitsidents. A
minimum of three-year work experience is also anyarequirement for the polytechnic master’s progsa

8 Information on the completed degrees and studemlption is available at ISCED level 3 and higimer
Finland.
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records. Through longitudinal linkages of the data,are able to know, for example,
spouse’s employment status, parents’ level of étucaand unemployment rate in the
municipality of residence.

A high-school or vocational school degree is rezflifior entry to higher education.
Therefore, the population sample is limited to wdlials with upper secondary-level
schooling (by 2003). We also exclude individualowhove abroad during the sample period
as well as individuals attending polytechnics ia &land Islands, a small isolated region
with many differences such as language from thieafeSinland. Furthermore, we exclude
individuals if they attend a university programnmegafter the entry decisiohThus, the
comparison is between people who enter polytechbigtsnot in combination with other
educational programmes) and people who do not gotgtechnics or university (who
choose to stay in or enter the labour market id3tea

In the analysis, we are interested in the labourketaoutcomes of individuals who
are aged 19 to 50 when they initially enrol in pebhnics between 1997 and 2004. Of the
178,709 individuals who enter polytechnics, 74. B4eive a polytechnic bachelor's degree
by 2014. The individuals are followed backward ub®87 or the year they turn 18, and
forward until 2014 or age 64. On average, we foltbem 5 years backwards and 13 years
forwards.

5. Method

Throughout the analysis, we divide the sample tratditional-age students, age 19 to
24 at entry, and mature students, age 25 to 56tat én addition to testing whether returns
vary between the two groups, this separation dlews us to control for pre-polytechnic

earnings among mature students. Because thes&uas have considerable work histories

° One potential concern is we are conditioning dariioutcomes (and thus have endogeneity conceyns)
excluding individuals who later attend universitjowever, our results for the mature students hashange
when we do not condition on future postsecondanpaling; in addition, the results for traditionajeastudents
remain qualitatively similar (i.e. positive and hig significant); see cf. Table 1 and Supplementsppendix
Table A17.
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before making the decision to return to schools¢heork histories likely affect the amount
of schooling as well as the labour-market retuonschooling.
5.1 Matching estimators

Our preferred method is a matching estimator wiaereompare polytechnic entrants
to similar individuals who did not attend postsedany education as of 2014. Carruthers and
Sanford (2015) also use this technique for U.S.rmanmity colleges, although they have no
characteristics other than earnings on which te&matnd Stenberg and Westerlund (2016)
apply it for Swedish tertiary adult education. Bifizing enrolment rather than completion as
treatment, the treatment is not affected by thevgadous length of schooling or completion.
As discussed in Stenberg and Westerlund (2016)etigth of education is likely to be linked
with costs in effort and indirect opportunity costdhe form of foregone earnings. Although
our data include several ability measures introdumdow, these opportunity costs are likely
to make the length of treatment endogenous in anedlictable way and thus limit the
possibilities for estimating the returns to comiplet Therefore, we focus on effects of
attendance.

For each entrant and non-entrant, we calculateriygensity of entering a
polytechnic as follows:
(1)  Prob(POLYBA)) = f(DEMOG;_4,Y;_;), j=1,23,45,6
whereProb(POLYBA) denotes the probability of entry (i.e. the pragignscore) DEMOG
denotes the demographics (as shown in Supplemefpgrgndix Table A2) prior to entry,
andY denotes earnings and employment in the thredh{#oage 19 to 24 cohort) or six (for
the age 25 to 50 cohort) yegrsefore enrolment. Squared prior earnings at titnend -2
capture non-linearities in the probability of ent¥ye estimate the functidras a probit, and
we estimate separate models for traditional-ag#estis and mature students.

To illustrate the matching algorithm more closelynsider a mature polytechnic
entrant who started polytechnics in 2000. For itimisvidual, the demographics are from

10



1999 and the earnings and employment informatierfram 1994 to 1999. We also calculate
the corresponding entry probabilities in 2000 fatividuals with no postsecondary
attendance based on the prior demographic andrabatket information. The yearly data
on each non-entrant can constitute up to eighewdifft control observations (one for each
entry year 1997 to 2004). Hence, in total we hawerad 6 million non-entry observations.
For the younger group of non-entrants, we utilit@assible entry years when the individual
is aged between 19 and 24, resulting in 784,46&aloobservations. For the older group of
non-entrants (aged 25 to 50 at entry), we randaeligct one year in the 1997-2004 window
to serve as the reference year rather than allo@naentrant to serve as a match at any year.
This reduces the computation burden (to 1,038,8hral observations).

We use propensity score matching based on thestewighbour. Using the example
from the previous paragraph, we compare the eninaé@00 with the control individual with
the most similar entry probability based on th@pdemographic (from 1999) and labour-
market information (from 1994-1999). We utilize eixmatching on the calendar year. We
match with replacement, so that an individual withpostsecondary attendance can be
matched with more than one entrant. After matchivggcompare the average earnings and
employment development among entrant and non-drgraaps from six years before up to
sixteen years after the entry decision.

The matching algorithm assumes that the propessiye captures the differences
between polytechnic entrants and individuals wittpnstsecondary attendance. In other
words, the selection is a function of observablerabteristics. The validity of this
assumption is strengthened by the inclusion obnatly standardized matriculation test
scores, which measure ability of individuals atd¢benpletion of high schotfl (typically at
age 19), and the overall grade from individual saty calculated at the completion from

comprehensive school (typically at age 16). Thechiag algorithm also benefits from the

19 The matriculation examination is a national corspty final exam taken by all students who gradéraie
high school.
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inclusion of prior earnings and employment amorggdhservable characteristics. Matching
estimators based on prior earnings are commorudiest of job-training; for example, see
Mueseret al. (2007). Note that we include a shorter periodredtyears — of pre-enrolment
earnings and employment for traditional-age stusi@age 19 to 24 at entry) because of their
limited labour-force attachment prior to polyteahantry. Because most individuals in this
age group enter polytechnics straight from scha@;enrolment earnings may not be
indicative of the future labour market earningseptil and therefore the identification of the
effect of polytechnic attendance rests more onrati@ched observable characteristics (such
as the scores from high school and comprehenshaofc

Matching estimators use data on a large sampledofiduals with no postsecondary
attendance. Rather than comparing polytechnic etstta the entire sample of individuals in
the control group, we instead use the subset @fitheals who are similar with respect to the
likelihood of entering a polytechnic bachelor's gramme. However, the main observable
difference is that one group has entered the pnogr@and the other group has not.

With the matched sample, we compare average labauket outcomes between
entrants and matched non-entrants. Specificallyhawe administrative information on
annual earnings from the Finnish tax authoritiesnédal earnings are deflated to 2012 euros
by using the consumer price index. Employmentdgchotomous variable equal to one for
individuals who are employed during the last wekkazh year. Matching also allows us to
investigate the extent to which the prior earniagd employment trends as well as other
characteristics (such as ability) differ betweedividuals with or without any polytechnic
education. In addition, by producing different niag estimators for each follow-up year
after the enrolment decision, we allow the retuongary over time as is done in the most
recent work in the U.S. (such as Bahr, 2016a; Jaggad Xu, 2016; Minaya and Scott-

Clayton, 2017).
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5.2 Person fixed-effects model

Because we have a detailed panel data set withgueng- and post-attendance
earnings data, we also estimate the change innggrand employment associated with
polytechnic bachelor’'s degrees for mature stud&gscifically, we compare the post-
attendance earnings with the pre-attendance earfongndividuals who are aged 25 to 50
when they enter polytechnics. In terms of prograneweduation, this estimation technique
resembles a treatment-on-the-treated model. Tlee &tfects model has been used
extensively to study the returns to U.S. commuoitfeges (Jacobsat al., 2005a, 2005b;
Jepseret al., 2014; Stevenet al., 2015; Belfield and Bailey, 2017). Because thiglgio
assumes that the pre-attendance earnings aredecealnterfactual earnings estimate in the
absence of polytechnic attendance, we only estithé&enodel for mature students aged 25
to 50 at entry.

Equation (2) describes the person fixed-effectsehsiilar to that estimated in the
U.S. community college literature:

(2) Y, = BPOSTATTENDANCE;, + YATTENDANCE;, + 1; + w;t + 7, + &3¢

In this equationi denotes a person ahdenotes a year. The dependent varialfigsdre
annual measures of earnings and employment. Altheugployment is dichotomous, it is
estimated with linear probability models. Lineardets for employment are common in the
returns to schooling literature, as they are lessitive to distributional assumptions
(Wooldridge, 2001).

POSTATTENDANCE is a dichotomous variable equal to one in the-ptishdance
period, defined as not attending polytechnicslatiate yeat. For example, a person who
finished attending a polytechnic in 2002 (regarsliefsreceiving a degree or not) will have
values of O from 1987 to 2002 and values of 1 f&i33 onwards. The variable accounts for
any increase in earnings resulting from polyteclsclrool attendance regardless of degree

received. In other words, this post-attendarax@able equals one for all individuals, dropouts
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and completers, in post-attendance periods, amdftite captures the combined effects of
attendance and completion on earnings. It alsaicapthe overall increase in earnings across
post-attendance periods. We make this choice fmaplgsity, as there is no consensus in the
literature whether to allow for time-varying retarar not:* As mentioned previously, the
model does not control for completion in order ¥oid any assumptions about the

exogeneity of the completion decision.

ATTENDANCE contains two dichotomous attendance variables fif$tds equal to
one for the years when the individual is attengiotytechnic and zero otherwise. This
variable accounts for the opportunity cost (in tewhearnings and employment) for students
while they attend polytechnics. The second variagbégual to one for the years of
attendance when the individual is absent from etilutdi.e. gap years from study) and zero
otherwise. The earnings are likely to be higheirgduthe years in the labour market
compared to the years attending education. Inalusidhe attendance variables means that
the POSTATTENDANCE variable estimates the change in the earningsvel& the
earnings prior to the entfy.

The key feature of the model is the inclusion &f plerson fixed effectg)) and, in
some specifications, person-specific time treags)( The person fixed effects control for
time-invariant ability and other factors such asspaality traits that affect earnings and are
correlated with polytechnic attendance. Personiipéiends account for unobserved
differences in motivation that may result in difaces in earnings trajectories and degree
completion. The fixed effects model uses variabetween individuals as well as variation
over time within individuals to estimate the vahfehe coefficients. Although each source of
variation has their weaknesses, together they gecaicompelling technique for estimating

the causal effect of education on earnings and @mpnt.

" For example, Jaggar and Xu (2016) use a pieceyvisgth curve model, whereas Bahr (2016a) estimates
returns for the time since credential and its sguar
12 Note that our descriptive analysis below doesreatal an Ashenfelter dip in earnings prior to iitor the
entrants).
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The model also contains indicator variables folhezaendar year and for the number
of years prior to entry (except for the year befoféne year before entry acts as a reference
point in the analysis. Furthermore, we includeuhemployment rate at the municipal
(NUTS-5) level as an additional, time-varying cohtiVe denote these sets of time effects as
7. The inclusion of the variables controls for diffeces in macroeconomic conditions such as
the business cycle as well as for differences exshooling profiles. The last component (
is the unobservable component of earnings and e¢/mgaot. There are up to 28 years for
each individual, from 1987 to 2014. Standard eravesclustered at the person level.

6. Results
6.1 Descriptive statistics

Supplementary Appendix Table Al contains the dptee statistics for the sample.
The table reports results separately for entramdsar the full sample (i.e. matched and
unmatched) of non-entrants, as well as separayegb category. The unit of analysis in the
table is an individual. The top panel of the tatiatains the post-entry outcomes, the middle
panel contains the pre-entry outcomes, the thingpeontains demographic information, and
the bottom panel contains household characteristics

Ten years after the entry decision, average arearaings are around €28,000 for
entrants and €24,000 for non-entrants in the youogieort. At the same time, employment
percentages are 87.5% for entrants and 81.8% feeentrants. For the older cohort, by ten
years after the entry decision, average earnireg€28,100 for entrants and €31,200 for non-
entrants. Average employment rates are 86.1% fasyafter the entry decision, compared
to rates in year 10 of 87.9% for entrants and 83&%hon-entrants. For comparison,
according to Statistics Finland’s Wage StructugiStics, the average annual earnings of
full-time wage and salary earners were €38,500th@dnedian earnings were €34,200 in

2012.
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The second panel shows that entrants have worsenpmelabour-market outcomes
than the full sample of non-entrants for both agjeocts. This pattern suggests that the full
sample of non-entrants is likely not a good congrolup for entrants due to different trends
in labour-market outcomes. Thus, our matching aislyses the subset of the comparison
group with similar propensities to attend polyteckn

The third panel provides demographic informatiorttsample, where all
characteristics are measured prior to the initidytechnic enrolment decision. Mature
students are on average 33 years of age when tivelypolytechnics. 54 to 62% of all
polytechnic students are female compared with 498 of non-entrants. Entrants are drawn
from the middle part of the distribution of the maitlation examination scores. The NUTS-5
regional unemployment rate is over 14%, illustrgtine deep recession of the early 1990s.

Figures 1 and 2 provide detailed information onghefiles of annual earnings and
employment for entrants and the full sample of ratrants, where the x-axis shows the
number of years relative to initial polytechnic @nmment. Year O is the year when the
individual makes the enrolment decision. Year -thesyear prior to enrolment, and year 1 is
the year after enrolment.

For the younger cohort, earnings (Figure 1a) anpl@egment (Figure 1b) increase
dramatically around 4-5 years after the entry d@tjsonsistent with large gains after
leaving polytechnics. Because non-entrants havygostsecondary attendance during the

period, they have more steady gains over time th batcomes.
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For the older cohort, the patterns for averageiegsr(Figure 2a) and employment
(Figure 2b) are similar. Entrants have a declimeiad the time they enter polytechnics, and
then they have an improvement in both outcomes afienentry. In contrast, non-entrants
have a more gradual increase in earnings and emgloly corresponding to the pattern for

non-entrants in the younger cohort.

6.2 Matching estimator results

First, we look at the results using the matchirtgregors, where the comparison
group for entrants is the subset of individuals \Wwhwe the most similar propensity to enter a
polytechnic but have no postsecondary attendangsl&mentary Appendix Table A2
contains the results for the probit model estingatire likelihood of entering a polytechnic,
with separate models for traditional-age and mastudents. For mature students, a poor
labour-market history significantly increases tikellhood of entering a polytechntt.

As shown in Table A3 and A4, all covariates ar@abeéd between the matched
entrants and the non-entrants, based on the sthrelddifferences in means and the
variance ratios? In other words, the matched sample is similar wétpect to observable
characteristics as well as with respect to the gmsjty of entering a polytechnic in a
particular year. Supplementary Appendix Figuresafdl A2 confirm that we have sufficient
common support for each entry year in the samglésditional-age students and mature
students given the large size of the control pdmria

Figures 3 and 4 illustrate our preferred estimatebe returns to attending
polytechnics. They show the average treatmentefiethe treated between entrants and the
matched sample of non-entrants, as well as the 888esided confidence interval based on
standard errors that allow for heterogeneity. Aedrlier figures, the x-axis measures time in

years relative to the entry decision, the year lictv entrants start attending polytechnics.

13 Regarding employment history, our sample of mastuelents has some resemblance to displaced workers
studied in Jacobscet al. (2005a, 2005b).
! The reported matching results are estimated ubimgsmatch2 package in Stata 14.
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Table 1 also shows the effects for selected yéaltgesults are available in Supplementary
Appendix Table A5.

Figures 3 and 4 show that, as expected, thereearéifferences in average earnings
for the pre-entry period. Soon after entry, ensdr@tve markedly lower earnings due to their
polytechnic attendance compared to no attendamdadaon-entrants, an effect known as
‘lock-in effect’ in the job training literature. Eneafter, the earnings gains increase steadily
over time for both cohorts. For the younger colieigure 3a), the average annual earnings of
entrants are €1,300 more than that of matched ntmasds for five years after entry. In
percentages, the average earnings of the entnanés@und 6.7% higher than that of the
matched non-entrants. The corresponding increasarimings is €3,300 (13.3%) for ten years
after entry (see also Table 1). For the older cofigure 4a), the gain in average annual
earnings of entrants is around €2,000 five yeaes ahtry, around 7.6%. Ten years after

entry, the gain is over €3,700, around 12.7%.
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Table 1Earnings and employment results for matching egtins (entrants vs. non-entrants)

Earnings Employment
Number of Years after Match (1) (2) 3) 4)
(i.e. after Polytechnic Entry Decision) Diff. Ster. Diff. Std. Err. Nreatet

Panel A: Aged 19 to 24 at Entry

Year of Entry (t = 0) -2.292** 0.050 -0.217*** 0.003 127,802
5 Years After Entr (t = 5) 1.320*** 0.085 0.051*** 0.002 126,686
10 Years After Entry (t = 10) 3.287%* 0.107 0.066*+* 0.002 125,275
Panel B: Aged 25 to 50 at Entry

Year of Entry (t = 0) -2.606***  0.099 -0.126**  0.003 50,887

5 Years Ater Entry (t=5 1.982*** 0.123 0.015%+* 0.002 50,466
10 Years After Entry (t = 10) 3.719%+* 0.139 0.025*** 0.002 49,940

Notes: N"™= Number of treated individuals. Average treatneffects on the treated are reported.
The results are based on propensity score matammgarest neighbour on common support. A
probit model is used to estimate the propensityesc(see results in Supplementary Appendix Table
A2). Statistical significance in two-sided teste denoted by * for the 10% level, ** for the 5% édv
and *** for the 1% level Source: Authors’ calculations.

As with earnings, the pattern of results for empient shows a similar trend between
entrants and non-entrants before the entry degidiowed by noticeably lower
employment among entrants immediately after emtith) higher employment of entrants
relative to non-entrants after entrants compled& #tudies. For the younger cohort, the gain
in employment is five percentage points five yedtser entry and nearly seven percentage
points ten years after entry. For the older colibd,post-attendance gains in employment are
much more modest, with the medium-run effect of kban three percentage points.

Thus, the results show a difference in effectsd® @hort. The younger cohort has a
larger employment gain than the older cohort, betdlder cohort has a larger earnings gain.
Possible explanations are that earnings have legargtion at younger ages because entry-
level jobs have actual wages close to binding mimmwages stipulated in collective
agreements, but employment outcomes can vary gizabtontrast to the U.S., where
mature students often return to school in resptmge/oluntary job loss (Jepsehal.,

2014), mature students in Finnish polytechnicsrretoluntarily so that both entrants and

non-entrants have high employment rates througtheustudy period (Figure 2b).
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To provide an economic insight into the total meditun returns to education, we
have also calculated discounted cumulated gaireshais the matching estimates. Following
Koedel and Podgursky (2016), we use a 4% disc@iatim the calculations. As reported in
Supplementary Appendix Table All, the total games&8,500 for the traditional-age
students and €18,200 for the mature students begueriod 0-16. The rate of return per year
attended is also higher for the mature studentausecthey, on average, attend polytechnic
education for a shorter time than the traditiorg@-atudents (3.7 years vs. 4.6 years).

6.3 Sensitivity analysis

We have checked the sensitivity of our findingalternative matching estimators.
Instead of our preferred estimator of nearest rmigh matching with replacement, we
estimated several alternative matching mofe{#) two nearest neighbours, (B) four nearest
neighbours, (C) one nearest neighbour with a tricheample of 294° (D) one nearest
neighbour with a trimmed sample of 5%, (E) califFadius) matching with a caliper of
0.0001, and (F) an Epanechnikov kernel matchingnasor with bandwidth of 0.06. With the
exception of the kernel estimator for mature sttslezarnings, the results are similar using
the different estimators. For example, five yedisrantry, the estimated difference in
earnings for ages 19 to 24 (Supplementary Appehdbte A6) is between €1,304 and
€1,409, compared to the increase of €1,320 foptbterred estimator in Table 1. For mature
students, the kernel estimator for five years atdry is €1,278 (Supplementary Appendix
Table A7) compared to the preferred estimate @& jn Table 1. However, the estimates
for ten years after are more similar between thiaedeestimator (€3,248) and the preferred
nearest neighbour estimator (€3,719). Finally,fowdings are not sensitive to the set of

covariates that is used in the matching modelsgBaB—I of Tables A6—A7).

!5 The results are also qualitatively similar whennae the person fixed-effects models on the matsaeaple
of mature entrants and non-entrants: earnings enpdoyment returns are negative during education and
positive after exiting education; see Supplemenfgryendix Table A18.

18 This trimming drops 2% of the treatment observatiat which the propensity score density of the-emant
observations is the lowest.
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6.4 Returns by demographic groups

Now we turn to our secondary goal of exploringeli&nces in returns across
demographic groups (and, later, fields of studgpl& 2 shows the earnings returns to
polytechnic attendance by sex, as most U.S. stpid@sde separate returns by gender. The
top two panels (A-B) are for the younger cohort] #re bottom two panels (C-D) are for the
older cohort. Within each panel, we report the agertreatment effect on the treated for
three time periods, the year in which studentsrgmigitechnics, five years after entry, and
ten years after entry (full results are availabl¢hie Supplementary Appendix Tables A12—
A13). The first two columns contain the coefficiemd standard error for the annual earnings
model, and the next two columns contain the coefficand standard error for the annual
employment model. The final column reports the darsjze for each estimate. Each panel
and outcome are from a separate model, such asgsaamong men ages 25 to 50 at entry.

For the younger cohort, male entrants have higherimgs of nearly €2,300 after ten
years. The gap between entrants and non-entragwelslarger in later years. In contrast,
female entrants have higher earnings that peaklétesence of approximately €5,800 after
six years, compared with a difference of aroun®@&3,n years 9 to 13. For employment, the
pattern is similar for women: large initial emplognt gains for entrants that level off at a
slightly lower level. For men, the employment gaane relatively constant around 2.5 to 3.5
percentage points starting nine years after they eletcision. Additional analyses on the
young entrants show that completion rates are antially higher for women (82.2%) than

men (65.0%), which partially explains the largetiah gains for the former.
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Table 2 Earnings and employment results by sex and agetat

Earnings Employment
Number of Years after Match (1) (2) 3) 4)
(i.e. after Polytechnic Entry Decision) Diff. Ster. Diff. Std. Err. Nreate
Panel A: Males Aged 19-24
Year of Entry (t = 0) -2.879**  0.072  -0.268***  0.004 58,996
5 Years After Entry (t = 5) -2.991%* 0.122  -0.035***  0.003 58,619
10 Years After Entry (t= 1! 2.256***  0.151 0.028**  0.003 58,112
Panel B: Females Aged 1924
Year of Entry (t = 0) -2.135***  0.070  -0.200***  0.004 68,804
5 Years After Entry (t = 5) 5.433** 0.109 0.126**  0.004 68,065
10 Years After Entry (t = 10) 4.921**  0.133 0.103***  0.004 67,161
Panel C: Males Aged 25-50
Year of Entry (t =0) -3.130**  0.183  -0.142***  0.005 19,199
5 Years After Entry (t = 5) 0.615** 0.235  -0.008** 0.004 19,032
10 Years After Entry (t = 10) 3.887***  0.267 0.025***  0.004 18,773
Panel D: Females Aged 25-50
Year of Entry (t = 0) -2.277*** 0110 -0.113**  0.004 31,673
5 Years After Entry (t = 5) 2.813** (0.128 0.033***  0.003 31,421
10 Years After Entry (t = 10) 3.798**  0.147 0.035***  0.003 31,154

Notes: N"™“= Number of treated individuals. Average treatneffects on the treated are reported.
The results are based on propensity score matammgarest neighbour on common support. A
probit model is used to estimate the propensityescStatistical significance in two-sided tests ar
denoted by * for the 10% level, ** for the 5% levahd *** for the 1% levelSource: Authors’

calculations.

For the older cohort, the gap in earnings betwedraets and non-entrants grows
steadily over time for both men and wontéiror example, five years after entry, male
entrants have higher earnings of €600 comparedmaithentrants, but female entrants have
higher earnings of €2,800 compared with non-ergteBy ten years after entry, the earnings
gains of male and female entrants are €3,900 aj8D@3respectively. This pattern of results
for mature students is in contrast with the notitgaigher returns for women in U.S.
community colleges (Jepsehal., 2014; Carruthers and Sanford, 2015). By ten yafies
entry, entrants have higher employment probalslitie2.5 percentage points for men and 3.5

percentage points for women.

" Completion rates are also substantially highemfomen than for men (75.5% vs. 58.4%) among theireat
students.
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Table 3 provides the results using more detailedcagegories to see how if at all the
overall returns vary by age. In the short run,five years after entry, the largest earnings
returns are for the oldest cohort (€2,400), butidihgest employment returns are for the
youngest cohort (6.1 percentage points). Simildhg,largest employment returns ten years
after entry are also for the youngest cohort, aittincrease of 7.0 percentage points
compared with 2.8% for the 25 to 34 year old cahben years after entry, the largest
earnings returns of €4,200 are again for the olci@sort. In comparison, the medium-run
returns for the youngest cohort are slightly ab&®#®00. Thus, the results for Finland are not
always consistent with the U.S. finding where yaemstudents generally have higher returns

(Jepseret al., 2014).

Table 3Earnings and employment results by age at entry

Earnings Employment
Number of Years afr Match (1) (2) (3) (4)
(i.e. after Polytechnic Entry Decision) Diff. Stelr. Diff. Std. Err. N

Pand A: Aged 19-21

Year of Entry (t = 0) -2.054**  0.055  -0.217**  0.004 92,432
5 Years After Entry (t = 5) 1.544*  0.105 0.061**  0.003 91,662
10 Years After Entry (t = 10) 3.057** 0.135 0.070***  0.003 90,639
Pand B: Aged 2224

Year of Entry (t = 0) -3.728***  0.079  -0.252**  0.004 35,365
5 Years After Entry (t = 5) 0.685**  0.125 0.023***  0.003 35,019
10 Years After Entry (t = 10) 3.203** 0.159 0.046** 0.003 34,631
Panel C: Aged 25-34

Year of Entry (t =C -2.889***  0.120  -0.148***  (0.004 30,342
5 Years After Entry (t = 5) 1.664**  0.151 0.019**  0.003 30,083
10 Years After Entry (t = 10) 3.335%* (0.180 0.028**  0.003 29,772
Panel D: Aged 35-50

Year of Entry (t = 0) -2.167**  0.161  -0.082**  0.004 20,529
5 Years After Entry (t = 5) 2.377*  0.185 0.018**  0.003 20,369
10 Years After Entry (t = 10) 4.226*** 0.212 0.029**  0.003 20,155

Notes: N"?= Number of treated individuals. Average treatnedfects on the treated are reported.
The results are based on propensity score matammgarest neighbour on common support. A
probit model is used to estimate the propensityescdtatistical significance in two-sided tests ar
denoted by * for the 10% level, ** for the 5% levahd *** for the 1% levelSource: Authors’
calculations.
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Supplementary Appendix Table A8 compares resulisdmn students who are from
the Helsinki metropolitan area (using NUTS-3 asléwel of region) and the rest of
Finland®® For students aged 19—-24, employment and earnffeggseare larger for students
originating from the Helsinki metropolitan areases the rest of Finland. For the older
cohort, earnings effects are smaller for studewois Helsinki. Hence, there is no clear
pattern by region.

6.5 Returns by field of study

Our final matching analysis investigates whethglinahe U.S., health is the field of
study with the highest returns. In Supplementarp&mlix Tables A9—A10, we present the
returns to polytechnic bachelor’s degrees by thilel fof study for the younger and older
cohorts, respectively. We divide fields of studipithree main areas: business, technology,
and health. The subject area of technology and@m is the most popular, with 55,031
students, or 31% of all entrants. Business, adtndttisn, and social sciences is the next most
popular, with 48,369 students, or 27%. Of the paiinic entrants, 42,785 study in the field
of health (23%). The dependent variable is earnimgise first two columns and employment
in the second two columns. As always, each partebatcome is from a separate model.

The earnings and employment returns vary substigribiafield of study. For the
younger cohort (Table A9), health has the largegileyment returns, at 14.8 percentage
points after five years and 12.5 percentage paiftés ten year® Health also has large
earnings gains in five years of €6,600, in contrast more modest earnings gain of nearly
€4,400 after ten years. Business has the largeshga returns after ten years at €5,400, as
well as having sizable short-run earnings retu@3s100). Employment returns are also large
in business (8.8 to 10.3 percentage points). Owttiner hand, technology has the lowest

returns of the three field of studies, and thea#are negative five years after entry.

'8 Region of residence is measured during a year fwientry because the region of study is poteptial
endogenous to the choice of attendance.

19 The medium-run employment effects are largeshéaith also when we estimated the matching models
separately for men and women; see Supplementargp Figures A3—A4 for graphical illustration. The
difference is most notable for mature students.
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For the older cohort (Table A10), the earnings amghloyment patterns are similar,
although the size of the effects is different. kead again the field with the highest
employment gains (7.4 to 8.4 percentage points)lamthighest short-run earnings gains
(€3,900). Technology and health have equally langelium-run earnings gains of nearly
€5,000, and business has increases in earningaasas €3,500. In contrast to the younger
cohort, however, business has little if any effatemployment for the older cohort. In sum,
health does well in improving employment and eagsifconsistent with results from the
U.S., as summarized in Belfield and Bailey, 2017).

6.6 Fixed effects regression results

To look more in depth at returns for mature stuslewe supplement our preferred
matching analysis with person fixed-effects modetdswo outcomes, annual earnings and
annual employment. The results from this modeiraEable 4. For each outcome, the first
specification (columns (1) and (3)) is the basiecsiication with person-specific fixed
effects?® whereas the second specification (columns (2)4))calso includes person-specific
time trends @;t in equation (2)) as estimated in some specifioatia Jacobsod al.

(2005a) and elsewhere.

In the combined sample for men and women (Pangbé{ytechnic attendance (with
or without a degree) is associated with an aveaagelial increase in earnings of €2,200 for
the basic specification and €2,300 for the perguaeisic time trends model. These earnings
increases are slightly lower than those from tledgured matching model. In the basic
specification (column 3), the employment effect.is percentage points, whereas it is much
lower at 2.1 percentage points in the person tiees specification (column 4). In

comparison, the employment effect is around 2.8qr@nge points in the preferred matching

2 Supplementary analyses based on Oster's (201 Hoshshow that the person fixed-effects resultsabest
to omitted variable bias (see Table A19). Our asedyimply that the unobservables would need taBé 1
(5.21) times as important as the observables iardaproduce zero treatment effect of polyteclatiendance
on earnings (employment).
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model. Hence, the results are broadly comparaliledes the fixed-effects and matching

approache$!

Table 4 Fixed effects earnings and employment resultslestts aged 25 to 50 at entry

Earnings Employment
(1) (2) ) (4)
Panel A: Full sample (N=1,314,418)
Post attendance 2.163*** 2.318*** 0.045*** 0.021***
(0.101) (0.085) (0.002) (0.002)
Attendance -3.905*** -3.922%** -0.079%** -0.097***
(0.062 (0.054 (0.002 (0.002
Adjusted R-squared 0.603 0.750 0.299 0.401
Panel B: Males (N=490,272)
Post attendance 2.158*** 1.759*** 0.028*** -0.004
(0.192 (0.156 (0.004 (0.004
Attendance -4.066*** -4.411%** -0.081*** -0.107***
(0.115) (0.099) (0.003) (0.003)
Adjusted R-squared 0.615 0.780 0.323 0.443
Panel C: Females (N=824,146)
Post attendance 2.583*** 2.783*** 0.055*** 0.037***
(0.115) (0.101) (0.003) (0.003)
Attendanc -3.720%** -3.615%** -0.079*** -0.092***
(0.071) (0.064) (0.002) (0.002)
Adjusted R-squared 0.580 0.709 0.285 0.378
Person fixed-effects Yes Yes Yes Yes
Person tim-trend: No Yes No Yes

Notes: N = number of observations. All models étsbude the following control variables: NUTS-5

unemployment rate, calendar year dummy variablesergt from education, and dummy variables for

each year prior to entry (except for the year fdBtatistical significance in two-sided tests are
denoted by * for the 10% level, ** for the 5% leyahd *** for the 1% levelSource: Authors’

calculations.

Z1\We have also estimated fixed-effects models thatpare completers to dropouts from polytechnic
education. They show marked positive earnings amgl@/ment effects. These results are available in

Supplementary Appendix Table A20.
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The second and third panels (B—C) provide the teselparately for men and women,
respectively. The earnings results correspond t@hbart-run results from matching models:
women benefit more from attending polytechnics timam. When we include person-specific
time trends in the specification in column (4),yomMomen seem to benefit from the
polytechnic education. The estimated employmemtcefior men is essentially zero, which is

contrary to our expectations.

7. Discussion

The main aim of this paper is to estimate the nstwo attendance at polytechnics in
Finland. As expected, postsecondary vocationahdttece is associated with higher earnings
and employment in the short and medium run comparednatched sample of individuals
who did not attend postsecondary education. Foydli@ger cohort, the increase in annual
earnings is €1,300 for five years after entry aB@@0 for ten years after entry. The gain in
employment is 5.1 to 6.6 percentage points. Fooltier cohort, the gain in earnings is
nearly €2,000 five years after entry and over €3 b years after entry. The post-attendance
gains in employment are modest (1.5 to 2.5 pergerpaints).

Another goal is to explore variation in earningsablyer demographic characteristics
such as age at entry and sex. As in the U.S., womEmland usually have higher returns to
postsecondary vocational education. With respefielo of study, health is related to
sizeable increases in employment and short-ruriregifas is usually found in the U.S.).
Business also has considerable increases in earan for the younger cohort,
employment, too.

Our overall results are broadly comparable witreostudies of postsecondary
vocational education. Despite longer enrolmentiimafd, studies from the U.S. tend to find
larger returns for associate’s degrees than wedbifinish polytechnic attendanteEven

the results for attendance from Jacobataad. (2005a) are larger than our results for

%2 The U.S. results also generally find larger resittran our earlier work on returns to the compietit
polytechnic degrees in Finland (Bockernghial., 2015).
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attendance. Conversely, our medium-term returngemerally larger than the returns for the
first two years of the new polytechnic system foum@0ckermaret al. (2009). Our results

for mature students are similar in size to theltesn Stenberg and Westerlund (2016) for
adult education in Sweden. In addition, the resultdallsten (2012) for degrees received are
similar to the findings for degree receipt in Fmdareported in Bockermaat al. (2015).

We provide much-needed information on the labourketareturns to postsecondary
vocational education in Europe. The majority ofdevice comes from U.S. community
colleges, but the U.S. system is much differennftbe system in most European countries.
Although our paper focuses on one country, theseasindary vocational system in Finland
is representative of many European countries. 8tsdearn polytechnic bachelor’'s degrees
after approximately three and a half to four yedrkll-time attendance, as in other countries
such as Norway and the HBO diploma from universigéapplied science in the
Netherlands. Given the dire labour-market prospectsdividuals with no postsecondary
education in Europe, particularly among youngeividdials, a better understanding of the
labour-market returns to postsecondary vocatiodatation is needed (Bell and
Blanchflower, 2011). Results from the U.S. arevey informative for Europe given the
pronounced differences in education systems aralitainarkets, as illustrated by the
generally smaller returns compared to U.S. reshMitse research on Europe and elsewhere is

warranted, particularly for long-run outcomes thatdo not have data to study.
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Supplementary material

The data used in this paper are confidential, teitStata do-files have been uploaded online
as supplementary material and are available oalinlke OUP website. The online appendix

is also available here.
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More skilled, better paid: labour-market returns to postsecondary vocational education

SUPPLEMENTARY ONLINE MATERIAL

Table Al: Mean Values by Sample and Treatment Status

1) () 3) (4)
Aged 19-24 Aged 25-50
Entrants O Entrants O™

entrants entrants
Post-Entry Outcomes
Earnings, t = 5 (000s) 21.113 20.755 28.092 29.118
Earnings, t = 10 (000s) 28.007 24.003 33.076 31.213
Employed, t =5 0.807 0.785 0.861 0.848
Employed, t =10 0.875 0.818 0.879 0.835
Pre-Entry Outcomes
Earnings, t = -1 (000s) 5.232 9.433 19.587 23.640
Earnings, t = -2 (000s) 3.398 6.465 18.468 22.413
Earnings, t = -3 (000s) 1.692 3.944 16.879 21.067
Employed, t =-1 0.378 0.522 0.739 0.817
Employed, t = -2 0.266 0.389 0.735 0.798
Employed, t = -3 0.139 0.264 0.696 0.775
Demographics
Age at entry 20.818 21.792 33.463 36.978
Female 0.538 0.408 0.622 0.493
Finnish language (ref.) 0.942 0.952 0.951 0.947
Swedish language 0.048 0.039 0.027 0.045
Other language 0.010 0.009 0.023 0.008
Migrated in the past 0.202 0.193 0.406 0.351
Enrolled in any education, t = -1 0.297 0.169 0.097 0.027
Enrolled in any education, t = -2 0.367 0.192 0.111 0.041
Enrolled in university education, t = -1 0.011 0.006 0.012 0.012
Enrolled in university education, t = -2 0.009 0.008 0.017 0.022
Previous education vocational college (ref.) 0.045 0.045 0.484 0.199
Previous education master’s 0.000 0.007 0.035 0.170
Previous education missing 0.019 0.026 0.027 0.006
Previous education high school 0.651 0.133 0.093 0.061
Previous education vocational school 0.285 0.790 0.362 0.564
Comprehensive school grade 7.892 6.993 4.505 2.477
Comprehensive school grade missing 0.011 0.035 0.407 0.670
Ever matriculated 0.763 0.212 0.532 0.420
Not matric. or written native language (ref.) 0.228 0.785 0.457 0.578
Native language score is 1 0.050 0.022 0.033 0.022
Native language score is 2 0.132 0.046 0.091 0.064
Native language score is 3 0.302 0.081 0.203 0.138
Native language score is 4 0.208 0.046 0.145 0.113
Native language score is 5 0.080 0.019 0.070 0.086
Not matric. or written English language (ref.) 0.235 0.788 0.473 0.591
English language score is 1 0.106 0.042 0.089 0.054
English language score is 2 0.187 0.057 0.139 0.088
English language score is 3 0.205 0.052 0.140 0.102
English language score is 4 0.155 0.034 0.100 0.088
English language score is 5 0.111 0.026 0.060 0.077




Table Al: (Continued)

@) ) ©) (4)

Aged 19-24 Aged 25-50
Entrants Non- Entrants Non-

entrants entrants
Not matric. or written mathematics (ref.) 0.442 0.878 0.663 0.710
Mathematics score is 1 0.097 0.028 0.071 0.044
Mathematics score is 2 0.130 0.032 0.086 0.060
Mathematics score is 3 0.148 0.030 0.082 0.067
Mathematics score is 4 0.108 0.019 0.063 0.064
Mathematics score is 5 0.076 0.013 0.036 0.055
Household characteristics
Married or cohabiting 0.157 0.308 0.698 0.749
Has kids under 7 0.014 0.083 0.310 0.331
Spouse employed 0.088 0.185 0.520 0.574
Spouse’s income (0000s) 0.171 0.375 1.533 1.687
Father’s education VVocational college (ref.) 0.156 0.083 0.100 0.073
Father’s education Lower tertiary 0.081 0.030 0.047 0.038
Father’s education Master’s 0.057 0.019 0.037 0.033
Father’s education Doctorate 0.007 0.003 0.005 0.005

Father’s education Comprehensive school only 0.316 0.463 0.576 0.660
or unknown

Father’s education High school 0.020 0.012 0.010 0.007
Father’s education Vocational school 0.362 0.390 0.226 0.184
Mother’s education VVocational college (ref.) 0.220 0.115 0.093 0.062
Mother’s education Lower tertiary 0.057 0.022 0.035 0.031
Mother’s education Master’s 0.037 0.012 0.016 0.013
Mother’s education Doctorate 0.002 0.001 0.001 0.001
Mother’s education Comprehensive school 0.254 0.401 0.561 0.663
only or unknown
Mother’s education High school 0.032 0.022 0.019 0.014
Mother’s education Vocational school 0.397 0.426 0.276 0.215
Father entrepreneur, not farmer (in ‘85 or 95) 0.190 0.192 0.146 0.143
Father employee in prof. occ. (in “85 or ‘95) 0.426 0.252 0.281 0.210
Mother entrepreneur, not farmer (in ‘85 or ‘95) 0.130 0.137 0.109 0.109
Mother employee in prof. occ. (in *85 or 95) 0.655 0.490 0.454 0.352

Municipal-level unemployment rate (NUTS-5) 0.146 0.151 0.142 0.141

Number of observations 127,803 784,464 50,906 1,038,314

Notes: All earnings and income measures are deflated using the consumer price index (base year
2012). Demographics, household characteristics, and unemployment rate are measured at the
individual level in the year prior to initial polytechnic enrolment if not otherwise mentioned. Data also
include information on region of residence prior to entry (NUTS-3) and entry year. Father’s and
mother’s education is measured when child is 18 years old. Migration in the past indicates that the
region of birth is different from the region of residence year before entry at NUTS-3 level.



Table A2: Probit Results for Entry to Polytechnic

Aged 19-24 Aged 25-50
1) (2) ©) (4)

Coeft. Std. Err. Coeft. Std. Err.
Earnings, t =-6 0.0069* 0.0035
Earnings, t =-5 0.0026 0.0019
Earnings, t=-4 -0.0073* 0.0041
Earnings, t =-3 -0.0100 0.0074 -0.0046 0.0046
Earnings, t =-2 0.0767***  0.0169 0.0427*** 0.0066
Earnings Squared, t = -2 -0.0207***  0.0074 -0.0021** 0.0009
Earnings, t =-1 -0.0796***  0.0145 0.0435*** 0.0071
Earnings Squared, t = -1 -0.0156***  0.0054 -0.0119*** 0.0012
Employed, t = -6 0.0015 0.0070
Employed, t =-5 -0.0034 0.0073
Employed, t = -4 -0.0093 0.0077
Employed, t = -3 -0.0200***  0.0069 -0.0273*** 0.0082
Employed, t = -2 -0.0045 0.0060 -0.0150* 0.0084
Employed, t =-1 -0.1164***  0.0055 -0.2114*** 0.0082
Earnings zero, t = -6 -0.0002 0.0081
Earnings zero, t = -5 -0.0024 0.0087
Earnings zero, t = -4 -0.0196** 0.0095
Earnings zero, t = -3 -0.0706***  0.0068 -0.0423*** 0.0102
Earnings zero, t = -2 -0.0916***  0.0070 -0.0489*** 0.0110
Earnings zero, t = -1 -0.1086***  0.0069 -0.1601*** 0.0109
Age at entry -0.1835 0.1227 0.0225*** 0.0043
Age at entry squared -0.0018 0.0027 -0.0004*** 0.0001
Female 1.8644***  0.0623 -0.0527** 0.0256
Female x Age at entry -0.0865***  0.0030 0.0074*** 0.0007
Swedish language 0.1726***  0.0143 -0.1634*** 0.0144
Other languages 0.4020***  0.0289 0.5010*** 0.0218
Migrated in the past 0.0436***  0.0065 0.1020*** 0.0050
Enrolled in any education, t = -1 -0.0075 0.0060 0.5669*** 0.0127
Enrolled in any education, t = -2 0.1552***  (0.0060 0.3382*** 0.0117
Enrolled in university education, t = -1 0.1618***  0.0301 -0.3018*** 0.0338
Enrolled in university education, t = -2 -0.4173***  0.0328 -0.2613*** 0.0296
Previous degree Master’s -5.7201***  1.8161 -2.3584*** 0.0616
Previous degree Unknown -6.7109***  0.2540 1.0739*** 0.0916
Previous degree High school -0.9475***  0.2021 0.4396*** 0.0497
Previous degree Vocational school -3.4949*%**  (0.1967 -0.1348*** 0.0340
Previous degree Master’s x Age at entry 0.0000 0.0000 0.0000 0.0000
Previous degree Unknown x Age at entry 0.1642** 0.0774 0.0356*** 0.0016
Previous degree High school x Age at 0.3125***  0.0116 -0.0235*** 0.0026

entry
Previous degree Vocational school x Age 0.0420***  0.0089 -0.0234*** 0.0015
at entry

Comprehensive school grade 0.3611***  0.0041 0.0646*** 0.0049
Comprehensive school grade missing 2.6654***  0.0346 0.2526*** 0.0372
Ever matriculated -0.0007 0.1278 0.4456*** 0.0429
Ever matriculated x Age at entry -0.0146** 0.0057 -0.0225*** 0.0010




Table A2: (Continued)

Aged 19-24 Aged 25-50
1) (2) ©) (4)

Coeft. Std. Err. Coeft. Std. Err.
Native language score is 1 0.5268***  0.0280 0.4048*** 0.0267
Native language score is 2 0.6076***  0.0273 0.4061*** 0.0255
Native language score is 3 0.7052***  0.0271 0.4121*** 0.0254
Native language score is 4 0.7446***  0.0280 0.4126*** 0.0260
Native language score is 5 0.5958***  0.0302 0.4093*** 0.0271
English language score is 1 0.1821***  0.0299 0.0177 0.0226
English language score is 2 0.2389***  0.0297 0.0163 0.0222
English language score is 3 0.2608***  0.0299 -0.0029 0.0222
English language score is 4 0.2497***  0.0305 -0.0205 0.0227
English language score is 5 0.0943***  0.0313 -0.0672*** 0.0238
Mathematics score is 1 0.2114***  0.0122 0.0195* 0.0110
Mathematics score is 2 0.2463***  0.0115 0.0076 0.0102
Mathematics score is 3 0.2847***  0.0116 0.0092 0.0103
Mathematics score is 4 0.3242***  0.0137 -0.0100 0.0113
Mathematics score is 5 0.2878***  0.0163 -0.0617*** 0.0139
Married or cohabiting -0.0074 0.0139 0.0566*** 0.0111
Married or cohabiting x Female -0.0125 0.0181 -0.0778*** 0.0150
Has kids under 7 -0.3675***  0.0248 -0.0893*** 0.0086
Has kids under 7 x Female -0.0603** 0.0298 0.0187* 0.0112
Spouse employed 0.0093 0.0183 -0.0214** 0.0102
Spouse employed x Female -0.0985***  0.0230 -0.0383*** 0.0130
Spouse’s income -0.0862***  0.0165 0.0027* 0.0015
Spouse’s income x Female 0.0359** 0.0181 -0.0023 0.0015
Father’s education Lower tertiary 0.0355** 0.0143 -0.0121 0.0138
Father’s education Master’s -0.0491***  0.0171 -0.0056 0.0155
Father’s education Doctorate -0.1311***  0.0413 0.0062 0.0358

Father’s education Comprehensive school -0.1695***  0.0098 -0.0643*** 0.0094
only r unknown

Father’s education High school -0.1895***  0.0221 -0.0119 0.0261
Father’s education Vocational school -0.0850***  0.0096 -0.0412*** 0.0098
Mother’s education Lower tertiary -0.0361** 0.0156 -0.0127 0.0154
Mother’s education Master’s -0.0344* 0.0203 0.0370* 0.0219
Mother’s education Doctorate -0.1937***  0.0742 0.1350* 0.0759

Mother’s education Comprehensive school ~ -0.1932***  0.0083 -0.0785*** 0.0095
only or unknown

Mother’s education High school -0.1541*%**  0.0171 -0.0015 0.0194
Mother’s education Vocational school -0.0785***  0.0078 -0.0137 0.0097
Father entrepreneur, not farmer (‘85 or ‘95)  0.0437***  0.0073 -0.0125* 0.0075
Father employee in prof. occ. (‘85 or 95) 0.0722***  0.0070 0.0175*** 0.0068
Mother entrepreneur, not farmer (‘85 or ‘95)  0.0371***  (0.0086 -0.0024 0.0086
Mother employee in prof. occ. (‘85 or ‘95) 0.1267***  0.0059 0.0402*** 0.0056
Municipal level unemployment rate -0.0657 0.0937 -0.2005** 0.0951
Observations 912,267 1,089,220
Log-likelihood -247,595 -174,714
Pseudo R-squared 0.330 0.150

Notes: Standard errors clustered at the individual level are in parentheses. Statistical significance in
two-sided tests are denoted by * for the 10% level, ** for the 5% level, and *** for the 1% level. All
models also include dummies indicating missing earnings for each year prior to entry, and region of
residence prior to entry (NUTS-3) fixed effects and entry year fixed effects.



Table A3: Covariate Balance Testing for Aged 19-24

) (2) ©) (4) () (6)
MeanNon_ ' V(T)/
Entrants Entrants %bias t-test  p-value V(C)
Pre-Entry Outcomes
Earnings, t = -1 (000s) 5.232 5.271 -0.5 -1.48 0.138 0.96
Earnings, t =-2 (000s) 3.398 3.486 -1.3 -4.24 0.000 0.96
Earnings, t = -3 (000s) 1.692 1.784 -1.8 -6.27 0.000 0.94
Employed, t =-1 0.378 0.364 2.7 6.91 0.000
Employed, t = -2 0.266 0.265 0.2 0.50 0.619
Employed, t = -3 0.139 0.145 -1.5 -4.23 0.000
Earnings zero, t = -1 0.199 0.195 0.9 2.22 0.027
Earnings zero, t = -2 0.353 0.337 3.4 8.60 0.000
Earnings zero, t = -3 0.596 0.582 2.8 71.22 0.000
Demographics
Age at entry 20.818  20.892 -4.8 -13.00 0.000 0.96
Female 0.538 0.531 1.4 3.63 0.000
Finnish language 0.942 0.938 2.0 4.79 0.000
Swedish language 0.048 0.047 0.3 0.75 0.452
Other language 0.010 0.015 -5.3 -11.77 0.000
Migrated in the past 0.202 0.223 -5.3 -12.97 0.000
Enrolled in any education, t = -1 0.297 0.306 -2.2 -5.10 0.000
Enrolled in any education, t = -2 0.367 0.383 -3.7 -8.41 0.000
Enrolled in university education, t = -1 0.011 0.014 -3.8 -7.90 0.000
Enrolled in university education, t = -2 0.009 0.011 -2.2 -5.24 0.000
Previous education vocational college 0.045 0.053 -4.1 -9.99 0.000
(ref)
Previous education master’s 0.000 0.000 -0.3 -1.85 0.064
Previous education missing 0.019 0.016 1.9 5.50 0.000
Previous education high school 0.651 0.644 1.9 411 0.000
Previous education vocational school 0.285 0.287 -0.5 -1.09 0.274 .
Compulsory school grade 7.892 7.932 -3.0 -9.11 0.000 0.95
Compulsory school grade missing 0.011 0.011 0.5 1.68 0.092
Ever matriculated 0.763 0.760 0.7 1.76 0.079
Not matric. or written native language 0.228 0.233 -1.1 -2.79 0.005
(ref)
Native language score is 1 0.050 0.049 0.6 1.23 0.220
Native language score is 2 0.132 0.129 1.0 2.09 0.037
Native language score is 3 0.302 0.300 0.4 0.86 0.391
Native language score is 4 0.208 0.206 0.8 1.55 0.122
Native language score is 5 0.080 0.083 -1.5 -3.00 0.003
Not matric. or written English 0.235 0.239 -0.8 -2.07 0.038
language (ref.)
English language score is 1 0.106 0.105 0.4 0.93 0.351
English language score is 2 0.187 0.182 1.6 3.30 0.001
English language score is 3 0.205 0.200 1.7 3.54 0.000
English language score is 4 0.155 0.158 -0.8 -1.69 0.091
English language score is 5 0.111 0.117 -2.4 -4.71 0.000




Table A3: (Continued)

1) ) @) (4) () (6)
MeanNon_ ' V(T)/
Entrants Entrants %bias t-test p-value V(C)
Not matric. or written mathematics 0.442 0.442 -0.1 -0.26 0.793
(ref)
Mathematics score is 1 0.097 0.095 0.7 1.52 0.129
Mathematics score is 2 0.130 0.127 1.2 251 0.012
Mathematics score is 3 0.148 0.148 0.0 -0.04 0.969
Mathematics score is 4 0.108 0.111 -1.2 -2.36 0.018
Mathematics score is 5 0.076 0.077 -0.8 -1.53 0.127
Household characteristics
Married or cohabiting 0.157 0.158 -0.1 -0.29 0.769
Has kinds under 7 0.014 0.016 -0.8 -3.71 0.000
Spouse employed 0.088 0.090 -0.6 -1.92 0.055 :
Spouse’s income (0000s) 0.171 0.173 -04 -1.32 0.188 0.86
Father’s education Vocat. college 0.156 0.162 -2.0 -4.42 0.000
Father’s education Lower tertiary 0.081 0.092 -4.7 -9.65 0.000
Father’s education Master’s 0.057 0.065 -4.2 -8.42 0.000
Father’s education Doctorate 0.007 0.008 -1.7 -3.48 0.001
Father’s education is Comprehensive 0.316 0.309 15 3.89 0.000
school only or unknown
Father’s education High school 0.020 0.021 -0.7 -1.65 0.100
Father’s education Vocational school 0.362 0.342 4.2 10.66 0.000
Mother’s education Vocat. college 0.220 0.227 -1.7 -3.88 0.000
Mother’s education Lower tertiary 0.057 0.063 -3.1 -6.45 0.000
Mother’s education Master’s 0.037 0.044 -4.6 -9.13 0.000
Mother’s education Doctorate 0.002 0.002 -0.8 -1.53 0.126
Mother’s education Comprehensive 0.254 0.253 0.3 0.75 0.450
school only or unknown
Mother’s education High school 0.032 0.034 -1.2 -2.65 0.008
Mother’s education Vocational school ~ 0.397 0.377 4.2 10.61 0.000
Father entrepreneur, not farmer (in ‘85  0.190 0.183 1.8 4.53 0.000
or ‘95)
Father employee in prof. occ. (in ‘85 0.426 0.454 -6.0 -14.21 0.000
or “95)
Mother entrepreneur, not farmer (in 0.130 0.127 0.9 2.31 0.021
‘85 or ‘95)
Mother employee in prof. occ. (in ‘85  0.655 0.671 -3.1 -8.20 0.000
or ‘95)
Municipal level unemployment rate 0.146 0.144 3.2 8.01 0.000 0.99

(NUTS-5)

Notes: Number of treated individuals is 127,802 (on common support; 1 off support). V(T) / V(C)
indicates the variance ratio (for continuous covariates) of treated over non-treated. Ratio should be

equal to 1 for perfect balance.



Table A4: Covariate Balance Testing for Aged 25-50

) (2) ©) (4) () (6)
MeanNon_ ' V(T)/
Entrants Entrants %bias t-test p-value V(C)
Pre-Attendance Outcomes
Earnings, t = -1 (000s) 19.593 19.721 -0.5 -1.44 0.151 0.99
Earnings, t = -2 (000s) 18.474  18.537 -0.2 -0.71 0.475 0.99
Earnings, t = -3 (000s) 16.885  16.969 -0.3 -0.98 0.329 1.03
Employed, t =-1 0.739 0.748 -2.1 -3.18 0.001
Employed, t = -2 0.735 0.742 -1.6 -2.42 0.016
Employed, t = -3 0.696 0.701 -1.0 -1.48 0.140
Earnings zero, t = -1 0.115 0.116 -0.3 -0.42 0.673
Earnings zero, t = -2 0.124 0.124 0.0 -0.06 0.954
Earnings zero, t = -3 0.137 0.136 0.3 0.56 0.578
Demographics
Age at entry 33.465  33.638 -2.5 -4.05 0.000 1.00
Female 0.622 0.633 -2.0 -3.32 0.001
Finnish language 0.951 0.953 -1.0 -1.65 0.100
Swedish language 0.027 0.027 0.0 0.08 0.938
Other language 0.022 0.020 1.7 2.35 0.019
Migrated in the past 0.406 0.408 -04 -0.65 0.515
Enrolled in education, t = -1 0.097 0.090 3.0 3.92 0.000
Enrolled in education, t = -2 0.111 0.105 2.3 3.07 0.002
Enrolled in university education, t = -1 0.012 0.011 0.8 1.33 0.182
Enrolled in university education, t = -2 0.017 0.015 1.0 1.77 0.077
Previous education vocational college 0.484 0.509 55 -7.95 0.000
Previous education master’s 0.035 0.033 0.6 1.63 0.102
Previous education missing 0.026 0.023 25 3.18 0.001
Previous education high school 0.093 0.092 0.6 0.85 0.393
Previous education vocational school 0.362 0.343 3.8 6.15 0.000 .
Compulsory school grade 4.507 4.506 0.0 0.01 0.990 1.00
Compulsory school grade missing 0.407 0.407 0.0 -0.07 0.944
Ever matriculated 0.532 0.551 -3.7 -5.92 0.000
Not matric. or written native language 0.457 0.439 3.6 5.77 0.000
(ref.)
Native language score is 1 0.033 0.034 -0.3 -0.45 0.652
Native language score is 2 0.091 0.094 -1.0 -1.52 0.129
Native language score is 3 0.204 0.214 -2.8 -4.08 0.000
Native language score is 4 0.145 0.148 -1.0 -1.49 0.137
Native language score is 5 0.070 0.071 -04 -0.64 0.525
Not matric. or written English 0.473 0.455 35 551 0.000
language (ref.)
English language score is 1 0.089 0.093 -1.9 -2.65 0.008
English language score is 2 0.139 0.143 -1.4 -2.01 0.045
English language score is 3 0.140 0.146 -1.8 -2.65 0.008
English language score is 4 0.100 0.103 -1.1 -1.68 0.093
English language score is 5 0.060 0.059 0.4 0.62 0.534




Table A4: (Continued)

1) ) @) (4) () (6)
MeanNon_ ' V(T)/
Entrants Entrants %bias t-test p-value V(C)
Not matric. or written mathematics 0.663 0.652 2.3 3.62 0.000
(ref)
Mathematics score is 1 0.071 0.073 -0.9 -1.28 0.202
Mathematics score is 2 0.086 0.090 -1.5 -2.24 0.025
Mathematics score is 3 0.082 0.084 -0.8 -1.26 0.207
Mathematics score is 4 0.063 0.066 -1.2 -1.91 0.057
Mathematics score is 5 0.036 0.035 0.2 0.32 0.748
Household characteristics
Married or cohabiting 0.698 0.712 -3.0 -4.67 0.000
Has kinds under 7 0.311 0.319 -1.9 -3.08 0.002
Spouse employed 0.520 0.537 -3.5 -5.55 0.000 :
Spouse’s income (0000s) 1.533 1.568 -0.8 -1.55 0.120 3.07
Father’s education Vocat. college 0.100 0.102 -1.0 -1.46 0.145
Father’s education Lower tertiary 0.047 0.046 0.2 0.34 0.732
Father’s education Master’s 0.037 0.037 0.1 0.13 0.895
Father’s education Doctorate 0.005 0.005 -0.1 -0.22 0.824
Father’s education Comprehensive 0.575 0.576 -0.1 -0.18 0.859
education only or unknown
Father’s education High school 0.010 0.009 0.7 1.05 0.293
Father’s education Vocational school 0.226 0.224 0.5 0.82 0.413
Mother’s education Vocat. college 0.093 0.091 1.0 1.49 0.137
Mother’s education Lower tertiary 0.035 0.035 -0.3 -0.44 0.656
Mother’s education Master’s 0.016 0.015 0.4 0.66 0.508
Mother’s education Doctorate 0.001 0.001 0.6 0.99 0.322
Mother’s education Comprehensive 0.561 0.567 -1.3 -2.02 0.044
education only or unknown
Mother’s education High school 0.019 0.019 0.2 0.25 0.800
Mother’s education Vocational school 0.276 0.273 0.7 1.13 0.258
Father entrepreneur, not farmer (in ‘85 0.147 0.148 -0.5 -0.75 0.452
or ‘95)
Father employee in prof. occ. (in ‘85 0.281 0.280 0.2 0.34 0.738
or “95)
Mother entrepreneur, not farmer (in 0.109 0.110 -0.3 -0.51 0.608
‘85 or ‘95)
Mother employee in prof. occ. (in ‘85 0.454 0.450 0.9 1.37 0.170
or ‘95)
Municipal level unemployment rate 0.142 0.142 0.0 0.05 0.962 0.96

(NUTS-5)

Notes: Number of treated individuals is 50,887 (on common support; 19 off support). V(T) / V(C)
indicates the variance ratio (for continuous covariates) of treated over non-treated. Ratio should be

equal to 1 for perfect balance.



Table A5: Full Matching Results

Earnings Employment
Number of Years after Match @ 2 3 (@)
(i.e. after Polytechnic Entry Decision) Diff. Std. Err. Diff. Std. Err. N Treated

Panel A: Aged 19 to 24 at Entry

-6 -0.083 0.042 -0.002 0.006 7,484

-5 -0.138 0.036 -0.004 0.004 18,428
-4 -0.091 0.032 -0.002 0.003 35,214
-3 -0.127 0.033 -0.006 0.003 67,257
-2 -0.061 0.036 0.005 0.003 103,359
-1 -0.039 0.041 0.013 0.003 127,802
0 -2.292 0.050 -0.217 0.003 127,802
1 -5.141 0.057 -0.182 0.003 127,699
2 -5.439 0.064 -0.158 0.003 127,564
3 -4.904 0.071 -0.110 0.003 127,384
4 -1.149 0.078 0.018 0.003 127,010
5 1.320 0.085 0.051 0.002 126,686
6 2.232 0.090 0.066 0.002 126,394
7 2.717 0.095 0.067 0.002 126,102
8 2.983 0.100 0.066 0.002 125,847
9 3.166 0.103 0.065 0.002 125,571
10 3.287 0.107 0.066 0.002 125,275
11 3.662 0.115 0.065 0.002 108,529
12 3.795 0.128 0.064 0.002 92,307
13 4.053 0.145 0.065 0.003 75,742
14 4.328 0.176 0.061 0.003 59,500
15 4.473 0.196 0.059 0.003 43,517
16 4.576 0.260 0.052 0.004 25,479
Panel B: Aged 25 to 50 at Entry

-6 -0.116 0.083 -0.008 0.003 50,321
-5 -0.123 0.086 -0.006 0.003 50,411
-4 -0.083 0.088 -0.004 0.003 50,501
-3 -0.073 0.091 -0.004 0.003 50,610
-2 -0.062 0.093 -0.006 0.003 50,740
-1 -0.128 0.095 -0.009 0.003 50,887
0 -2.606 0.099 -0.126 0.003 50,887
1 -4.466 0.105 -0.113 0.003 50,828
2 -3.529 0.118 -0.088 0.003 50,746
3 -1.958 0.149 -0.052 0.003 50,671
4 0.750 0.114 0.003 0.002 50,567
5 1.982 0.123 0.015 0.002 50,466
6 2.526 0.123 0.019 0.002 50,366
7 2.920 0.126 0.021 0.002 50,264
8 3.188 0.132 0.022 0.002 50,163
9 3.452 0.134 0.023 0.002 50,056
10 3.719 0.139 0.025 0.002 49,940
11 4.016 0.153 0.027 0.002 44,156
12 4.327 0.164 0.030 0.003 37,628
13 4.497 0.183 0.026 0.003 31,854
14 4.664 0.208 0.027 0.003 25,235
15 5.125 0.247 0.030 0.004 17,972
16 5.208 0.335 0.024 0.005 10,253

Notes: N"™@ = Number of treated individuals. Average treatment effects on the treated are reported.
The results are based on propensity score matching on nearest neighbour on common support. A
probit model is used to estimate the propensity scores (see results in Table A2). Bolded values are
reported in Table 1.
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Table A6: Heterogeneity of Results to the Specification of the Matching Method, Aged 19 to
24 at Entry

Earnings Employment
Number of Years after Match @ 2 3 (@)
(i.e. after Polytechnic Entry Decision) Diff. Std. Err. Diff. Std. Err. N Treated

Panel A: Using 2 Nearest Neighbours

Year of Entry (t = 0) -2.297%**  0.044  -0.218***  0.002 127,802
5 Years After Entry (t = 5) 1.387*** 0.074 0.052*** 0.002 126,686
10 Years After Entry (t = 10) 3.353*** 0.093 0.065*** 0.002 125,275
Panel B: Using 4 Nearest Neighbours

Year of Entry (t = 0) -2.297***  0.041  -0.217***  0.002 127,802
5 Years After Entry (t = 5) 1.331*** 0.068 0.052*** 0.002 126,686
10 Years After Entry (t = 10) 3.282%** 0.086 0.065*** 0.002 125,275
Panel C: Trim 2%

Year of Entry (t = 0) -2.310***  0.049  -0.218***  0.003 125,247
5 Years After Entry (t = 5) 1.350*** 0.083 0.051*** 0.002 124,154
10 Years After Entry (t = 10) 3.393*** 0.105 0.065*** 0.002 122,771
Panel D: Trim 5%

Year of Entry (t = 0) -2.318***  0.049  -0.219***  0.003 121,413
5 Years After Entry (t = 5) 1.409*** 0.083 0.052*** 0.002 120,353
10 Years After Entry (t = 10) 3.449%** 0.105 0.064*** 0.002 119,013
Panel E: Caliper 0.0001 (Radius)

Year of Entry (t = 0) 2.406*** 0.041  -0.225***  0.002 115,640
5 Years After Entry (t = 5) 1.333*** 0.062 0.044*** 0.002 114,190
10 Years After Entry (t = 10) 3.662*** 0.079 0.059*** 0.002 112,477
Panel F: Kernel Estimator

Year of Entry (t = 0) -2.430***  0.040 -0.220***  0.002 127,802
5 Years After Entry (t = 5) 1.304*** 0.060 0.052*** 0.002 126,686
10 Years After Entry (t = 10) 3.234%** 0.076 0.065*** 0.002 125,275
Panel G: Using Controls A

Year of Entry (t = 0) -2.532***  0.045  -0.228***  0.003 127,803
5 Years After Entry (t = 5) 1.584*** 0.079 0.052*** 0.002 126,687
10 Years After Entry (t = 10) 3.465*** 0.099 0.057*** 0.002 125,276
Panel H: Using Controls A+B

Year of Entry (t = 0) -2.400%**  0.047  -0.222***  0.003 127,803
5 Years After Entry (t = 5) 1.585*** 0.082 0.057*** 0.002 126,687
10 Years After Entry (t = 10) 3.488*** 0.102 0.066*** 0.002 125,276
Panel I: Using Controls A+B+C

Year of Entry (t = 0) -2.498***  0.048  -0.227***  0.003 127,803
5 Years After Entry (t = 5) 1.297*** 0.082 0.049*** 0.002 126,687
10 Years After Entry (t = 10) 3.249%** 0.103 0.060*** 0.002 125,276

Notes: N = Number of treated individuals. Average treatment effects on the treated are reported.
A probit model is used to estimate the propensity scores (see Appendix Table A2). Kernel estimator
uses Epanechnikov kernel with bandwidth of 0.06. The controls are defined as follows: A = pre-entry
earnings and employment, and comprehensive school and high school variables (incl. grades); B = A
+ other demographics; C = A + B + household characteristics. Statistical significance in two-sided
tests are denoted by * for the 10% level, ** for the 5% level, and *** for the 1% level.
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Table A7: Heterogeneity of Results to the Specification of the Matching Method, Aged 25 to
50 at Entry

Earnings Employment
Number of Years after Match @ 2 3 (@)
(i.e. after Polytechnic Entry Decision) Diff. Std. Err. Diff. Std. Err. N Treated

Panel A: Using 2 Nearest Neighbours

Year of Entry (t = 0) -2.669***  0.086  -0.126***  0.003 50,887
5 Years After Entry (t = 5) 1.930*** 0.103 0.016*** 0.002 50,466
10 Years After Entry (t = 10) 3.719%** 0.119 0.026*** 0.002 49,940
Panel B: Using 4 Nearest Neighbours

Year of Entry (t = 0) -2.694***  0.079  -0.126***  0.002 50,887
5 Years After Entry (t = 5) 1.926*** 0.093 0.017*** 0.002 50,466
10 Years After Entry (t = 10) 3.733*** 0.108 0.026*** 0.002 49,940
Panel C: Trim 2%

Year of Entry (t = 0) -2.591***  (0.100  -0.125***  0.003 49,888
5 Years After Entry (t = 5) 1.997*** 0.125 0.015%** 0.002 49,475
10 Years After Entry (t = 10) 3.749*** 0.140 0.025*** 0.002 48,959
Panel D: Trim 5%

Year of Entry (t = 0) -2.577%** 0102  -0.123***  0.003 48,361
5 Years After Entry (t = 5) 1.992*** 0.127 0.016*** 0.002 47,960
10 Years After Entry (t = 10) 3.765*** 0.142 0.025*** 0.002 47,461
Panel E: Caliper 0.0001 (Radius)

Year of Entry (t = 0) -2.649***  0.076  -0.123***  0.002 49,105
5 Years After Entry (t = 5) 1.984*** 0.089 0.020*** 0.002 48,719
10 Years After Entry (t = 10) 3.T7T7*** 0.104 0.029*** 0.002 48,227
Panel F: Kernel Estimator

Year of Entry (t = 0) -3.417***  0.083  -0.131***  0.002 50,906
5 Years After Entry (t = 5) 1.278*** 0.087 0.017*** 0.002 50,441
10 Years After Entry (t = 10) 3.248*** 0.100 0.031*** 0.002 49,917
Panel G: Using Controls A

Year of Entry (t = 0) -2.728***  0.100  -0.121***  0.003 50,906
5 Years After Entry (t = 5) 1.756*** 0.121 0.023*** 0.002 50,484
10 Years After Entry (t = 10) 3.516*** 0.140 0.035*** 0.002 49,958
Panel H: Using Controls A+B

Year of Entry (t = 0) -2.590***  0.100  -0.125***  0.003 50,873
5 Years After Entry (t = 5) 1.907*** 0.118 0.013*** 0.002 50,454
10 Years After Entry (t = 10) 3.579*** 0.138 0.021*** 0.002 49,929
Panel I: Using Controls A+B+C

Year of Entry (t = 0) -2.619***  0.099  -0.124***  0.003 50,878
5 Years After Entry (t = 5) 2.074*** 0.117 0.018*** 0.002 50,459
10 Years After Entry (t = 10) 3.732%** 0.137 0.027*** 0.002 49,934

Notes: N = Number of treated individuals. Average treatment effects on the treated are reported.
A probit model is used to estimate the propensity scores (see Appendix, Table A2). Kernel estimator
uses Epanechnikov kernel with bandwidth of 0.06. The controls are defined as follows: A = pre-entry
earnings and employment, and comprehensive school and high school variables (incl. grades); B = A
+ other demographics; C = A + B + household characteristics. Statistical significance in two-sided
tests are denoted by * for the 10% level, ** for the 5% level, and *** for the 1% level.
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Table A8: Earnings and Employment Results by Region and Age at Entry
Earnings Employment
Number of Years after Match @ 2 3 (@)
(i.e. after Polytechnic Entry Decision) Diff. Std. Err. Diff. Std. Err. N Treated

Panel A: Helsinki Aged 19-24

Year of Entry (t = 0) -2.711%**  0.096  -0.191***  0.005 29,137
5 Years After Entry (t = 5) 2.648***  0.163 0.075***  0.004 28,805
10 Years After Entry (t = 10) 4.658***  0.215 0.073***  0.004 28,390
Panel B: Not Helsinki Aged 19-24

Year of Entry (t = 0) -2.060***  0.056  -0.221***  0.003 98,662
5 Years After Entry (t = 5) 0.906***  0.098 0.046***  0.003 97,878
10 Years After Entry (t = 10) 2.820***  0.122 0.063***  0.003 96,882
Panel C: Helsinki Aged 25-50

Year of Entry (t = 0) -3.014***  0.194  -0.104***  0.005 15,973
5 Years After Entry (t = 5) 1.259***  0.241 0.023***  0.004 15,798
10 Years After Entry (t = 10) 2.378***  0.288 0.023***  0.004 15,598
Panel D: Not Helsinki Aged 25-50

Year of Entry (t = 0) -2.588***  0.113  -0.133***  0.004 34,910
5 Years After Entry (t = 5) 2.280***  0.131 0.018***  0.003 34,665
10 Years After Entry (t = 10) 4.200***  0.150 0.028***  0.003 34,339

Notes: N"™@ = Number of treated individuals. Average treatment effects on the treated are reported.
The results are based on propensity score matching on nearest neighbour on common support. A
probit model is used to estimate the propensity scores. Full results are available in Table A14.
Statistical significance in two-sided tests are denoted by * for the 10% level, ** for the 5% level, and
*** for the 1% level.
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Table A9: Heterogeneity of Results to the Field of Study, Aged 19 to 24 at Entry

Earnings Employment
Number of Years after Match @ 2 3 (@)
(i.e. after Polytechnic Entry Decision) Diff. Std. Err. Diff. Std. Err. N Treated
Panel A: Business
Year of Entry (t = 0) -2.015***  0.073  -0.172***  0.004 34,868
5 Years After Entry (t = 5) 3.097*** 0.129 0.103*** 0.004 34,468
10 Years After Entry (t = 10) 5.408*** 0.170 0.088*** 0.003 33,940
Panel B: Technology
Year of Entry (t = 0) -2.625***  0.075  -0.291***  0.004 42,220
5 Years After Entry (t = 5) -1.762***  0.128  -0.040***  0.003 42,006
10 Years After Entry (t = 10) 3.885%** 0.160 0.025*** 0.003 41,682
Panel C: Health
Year of Entry (t = 0) -2.494*** (0081  -0.213***  0.005 28,026
5 Years After Entry (t = 5) 6.606*** 0.135 0.148*** 0.005 27,772
10 Years After Entry (t = 10) 4.360*** 0.169 0.125%** 0.004 27,556

Notes: N"™@ = Number of treated individuals. Average treatment effects on the treated are reported.
The results are based on propensity score matching on nearest neighbour on common support. A
probit model is used to estimate the propensity scores. Full results are available in Table A15.
Statistical significance in two-sided tests are denoted by * for the 10% level, ** for the 5% level, and
*** for the 1% level.
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Table A10: Heterogeneity of Results to the Field of Study, Aged 25 to 50 at Entry
Earnings Employment

Number of Years after Match @ 2 3 (@)

(i.e. after Polytechnic Entry Decision) Diff. Std. Err. Diff. Std. Err. N Treated

Panel A: Business

Year of Entry (t = 0) -1.835***  0.194  -0.099***  0.005 13,487
5 Years After Entry (t = 5) 1.881***  0.231 0.003 0.004 13,364
10 Years After Entry (t = 10) 3.480***  0.269 0.004 0.004 13,210
Panel B: Technology

Year of Entry (t = 0) -2.414***  0.210 -0.148***  0.005 12,801
5 Years After Entry (t = 5) 1.601***  0.259  -0.011** 0.004 12,709
10 Years After Entry (t = 10) 4.996***  0.298 0.011** 0.005 12,559
Panel C: Health

Year of Entry (t = 0) -3.232***  0.141  -0.136***  0.005 14,734
5 Years After Entry (t = 5) 3.889***  (0.161 0.074***  0.004 14,614
10 Years After Entry (t = 10) 4.956***  (.184 0.084***  0.004 14,503

Notes: N"™@ = Number of treated individuals. Average treatment effects on the treated are reported.
The results are based on propensity score matching on nearest neighbour on common support. A
probit model is used to estimate the propensity scores. Full results are available in Table A16.
Statistical significance in two-sided tests are denoted by * for the 10% level, ** for the 5% level, and
*** for the 1% level.
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Table A1l: Discounted Cumulative Earnings Gains from Attending Polytechnic Education
(€1,000)

Panel A: Aged 19 to 24 at Entry

Panel B: Aged 25 to 50 at Entry

Time Raw Discounted Cumulated Time Raw  Discounted Cumulated
0 -2.292 -2.292 -2.292 0 -2.606 -2.606 -2.606
1 -5.141 -4.943 -7.235 1 -4.466 -4.294 -6.900
2 -5.439 -5.029 -12.264 2 -3.529 -3.263 -10.163
3 -4.904 -4.360 -16.624 3 -1.958 -1.741 -11.904
4 -1.149 -0.982 -17.606 4 0.750 0.641 -11.263
5 1.320 1.085 -16.521 5 1.982 1.629 -9.633
6 2.232 1.764 -14.757 6 2.526 1.996 -7.637
7 2.717 2.065 -12.692 7 2.920 2.219 -5.418
8 2.983 2.180 -10.512 8 3.188 2.329 -3.089
9 3.166 2.224 -8.288 9 3.452 2.425 -0.663
10 3.287 2.221 -6.067 10 3.719 2.512 1.849
11 3.662 2.379 -3.689 11 4,016 2.609 4.458
12 3.795 2.370 -1.318 12 4,327 2.703 7.160
13 4,053 2.434 1.116 13 4,497 2.701 9.861
14 4.328 2.499 3.615 14 4.664 2.693 12.554
15 4.473 2.484 6.099 15 5.125 2.846 15.400
16 4576 2.443 8.542 16 5.208 2.781 18.181
Total 51 667 8.542 Total a3 815 18.181
gains: gains:
Periods 0-4:  -17.606 Periods 0-4:  -11.263
Periods 5-16: 26.148 Periods 5-16: 29.443
Periods 0-16: 8.542 Periods 0-16: 18.181
Periods 0-9: -8.288 Periods 0-9: -0.663

Notes: Following Koedel and Podgursky (2016), we use the discount rate of 4%.
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Table A12: Full Matching Results by Sex and Age at Entry (cf. Table 2)

Earnings Employment
Number of Years after Match @ 2 3 (@)
(i.e. after Polytechnic Entry Decision) Diff. Std. Err. Diff. Std. Err. N Treated

Panel A: Males Aged 19 to 24

-6 -0.104 0.064 -0.003 0.008 3,644
-5 -0.073 0.055 -0.003 0.006 9,012
-4 -0.052 0.048 -0.007 0.005 17,600
-3 -0.194 0.047 -0.009 0.004 36,642
-2 -0.076 0.052 -0.002 0.004 52,684
-1 -0.236 0.060 -0.005 0.004 58,996
0 -2.879 0.072 -0.268 0.004 58,996
1 -6.750 0.082 -0.280 0.004 58,942
2 -1.775 0.091 -0.264 0.004 58,873
3 -8.054 0.101 -0.216 0.003 58,826
4 -5.927 0.111 -0.094 0.003 58,730
5 -2.991 0.122 -0.035 0.003 58,619
6 -1.164 0.129 -0.007 0.003 58,511
7 0.139 0.134 0.010 0.003 58,422
8 1.106 0.140 0.020 0.003 58,329
9 1.762 0.145 0.025 0.003 58,229
10 2.256 0.151 0.028 0.003 58,112
11 2.828 0.167 0.029 0.003 50,552
12 3.253 0.187 0.031 0.003 43,028
13 3.870 0.214 0.034 0.003 35,235
14 4.362 0.251 0.035 0.004 27,651
15 4.942 0.292 0.037 0.004 20,254
16 4.776 0.393 0.036 0.005 11,813
Panel B: Females Aged 19 to 24

-6 -0.059 0.054 -0.012 0.008 3,840
-5 -0.172 0.046 -0.006 0.006 9,415
-4 -0.156 0.045 -0.009 0.005 17,614
-3 -0.174 0.046 -0.006 0.005 30,608
-2 -0.046 0.050 0.001 0.004 50,673
-1 -0.016 0.059 0.008 0.004 68,804
0 -2.135 0.070 -0.200 0.004 68,804
1 -4.101 0.079 -0.110 0.004 68,755
2 -3.553 0.087 -0.074 0.004 68,689
3 -2.165 0.094 -0.025 0.004 68,556
4 3.087 0.102 0.110 0.004 68,278
5 5.433 0.109 0.126 0.004 68,065
6 5.758 0.115 0.128 0.004 67,881
7 5.542 0.120 0.117 0.004 67,678
8 5.215 0.125 0.110 0.004 67,516
9 5.088 0.129 0.107 0.004 67,340
10 4.921 0.133 0.103 0.004 67,161
11 4.890 0.137 0.100 0.004 57,966
12 4.880 0.154 0.098 0.004 49,279
13 4.947 0.173 0.100 0.004 40,500
14 5.253 0.196 0.095 0.005 31,844
15 5.383 0.233 0.092 0.005 23,258
16 5.590 0.300 0.084 0.007 13,649
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Panel C: Males Aged 25 to 50

-6 -0.179 0.157 -0.003 0.005 18,962
-5 -1.213 0.657 -0.003 0.005 19,004
-4 -0.231 0.178 -0.002 0.005 19,042
-3 -0.299 0.210 0.000 0.005 19,084
-2 -0.231 0.171 -0.004 0.005 19,133
-1 -0.225 0.175 -0.009 0.005 19,199
0 -3.130 0.183 -0.142 0.005 19,199
1 -5.180 0.194 -0.133 0.004 19,173
2 -4.379 0.200 -0.108 0.004 19,140
3 -3.223 0.212 -0.075 0.004 19,114
4 -1.000 0.212 -0.026 0.004 19,075
5 0.615 0.235 -0.008 0.004 19,032
6 1.613 0.229 0.003 0.004 18,982
7 2.308 0.252 0.008 0.004 18,935
8 2.992 0.247 0.019 0.004 18,883
9 3.570 0.256 0.018 0.004 18,827
10 3.887 0.267 0.025 0.004 18,773
11 4.562 0.285 0.029 0.004 16,754
12 4.954 0.312 0.029 0.005 14,442
13 5371 0.349 0.026 0.005 12,307
14 5.554 0.401 0.027 0.006 9,801
15 5.853 0.482 0.023 0.007 7,005
16 6.117 0.640 0.029 0.009 4,064
Panel D: Females Aged 25 to 50

-6 -0.235 0.095 -0.004 0.004 31,355
-5 -0.199 0.097 -0.005 0.004 31,403
-4 -0.205 0.103 -0.001 0.004 31,455
-3 -0.181 0.102 -0.004 0.004 31,520
-2 -0.186 0.106 -0.004 0.004 31,598
-1 -0.211 0.107 -0.006 0.004 31,673
0 -2.277 0.110 -0.113 0.004 31,673
1 -3.982 0.116 -0.096 0.004 31,642
2 -2.867 0.120 -0.069 0.004 31,593
3 -0.948 0.128 -0.027 0.003 31,544
4 1.840 0.125 0.025 0.003 31,479
5 2.813 0.128 0.033 0.003 31,421
6 3.190 0.132 0.035 0.003 31,371
7 3.420 0.136 0.038 0.003 31,316
8 3.534 0.139 0.036 0.003 31,267
9 3.553 0.143 0.034 0.003 31,216
10 3.798 0.147 0.035 0.003 31,154
11 3.924 0.159 0.034 0.003 27,402
12 3.945 0.176 0.031 0.003 23,196
13 3.984 0.196 0.035 0.004 19,543
14 4.206 0.223 0.033 0.004 15,433
15 4.256 0.269 0.027 0.005 10,963
16 4.346 0.357 0.030 0.007 6,184

Notes: N"™@ = Number of treated individuals. Average treatment effects on the treated are reported.
The results are based on propensity score matching on nearest neighbour on common support. A
probit model is used to estimate the propensity scores. Bolded values are reported in Table 2.
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Table A13: Full Matching Results by Age at Entry (cf. Table 3)

Earnings Employment
Number of Years after Match @ 2 3 (@)
(i.e. after Polytechnic Entry Decision) Diff. Std. Err. Diff. Std. Err. N Treated

Panel A: Aged 19 to 21

-3 -0.043 0.027 -0.009 0.004 32,013
-2 -0.058 0.033 -0.001 0.004 68,057
-1 -0.137 0.038 0.005 0.003 92,432
0 -2.054 0.055 -0.217 0.004 92,432
1 -4.647 0.069 -0.179 0.004 92,357
2 -4.873 0.079 -0.150 0.004 92,281
3 -4.623 0.087 -0.111 0.003 92,170
4 -0.947 0.097 0.029 0.003 91,896
5 1.544 0.105 0.061 0.003 91,662
6 2.413 0.113 0.072 0.003 91,456
7 2.811 0.119 0.072 0.003 91,251
8 3.071 0.125 0.070 0.003 91,060
9 3.102 0.130 0.068 0.003 90,857
10 3.057 0.135 0.070 0.003 90,639
11 3.462 0.146 0.071 0.003 77,886
12 3.634 0.163 0.069 0.003 65,858
13 3.851 0.186 0.071 0.003 53,541
14 4.118 0.218 0.073 0.004 41,646
15 4.056 0.259 0.071 0.004 29,991
16 3.841 0.339 0.058 0.005 18,062
Panel B: Aged 22 to 24

-6 -0.041 0.042 -0.008 0.006 7,484
-5 -0.123 0.036 -0.003 0.004 18,426
-4 -0.037 0.033 -0.002 0.004 35,215
-3 0.067 0.047 0.004 0.004 35,243
-2 0.099 0.061 0.011 0.004 35,298
-1 0.138 0.073 0.008 0.004 35,365
0 -3.728 0.079 -0.252 0.004 35,365
1 -7.335 0.085 -0.207 0.004 35,337
2 -7.169 0.095 -0.180 0.004 35,278
3 -5.993 0.106 -0.120 0.004 35,209
4 -1.964 0.119 -0.007 0.004 35,109
5 0.685 0.125 0.023 0.003 35,019
6 1.699 0.134 0.038 0.003 34,933
7 2.188 0.142 0.038 0.003 34,846
8 2.680 0.148 0.041 0.003 34,782
9 2.999 0.153 0.041 0.003 34,709
10 3.203 0.159 0.046 0.003 34,631
11 3.546 0.174 0.044 0.003 30,642
12 3.872 0.192 0.042 0.003 26,445
13 4.210 0.213 0.039 0.004 22,200
14 4.386 0.242 0.037 0.004 17,852
15 4.717 0.287 0.039 0.005 13,523
16 4.667 0.383 0.031 0.006 7,413
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Panel C: Aged 25 to 34

-6 -0.096 0.083 -0.005 0.004 29,915
-5 -0.086 0.090 -0.001 0.004 29,986
-4 -0.072 0.096 0.000 0.004 30,051
-3 -0.157 0.104 -0.003 0.004 30,127
-2 -0.097 0.109 -0.003 0.004 30,227
-1 -0.137 0.114 -0.001 0.004 30,342
0 -2.889 0.120 -0.148 0.004 30,342
1 -4.926 0.130 -0.128 0.004 30,312
2 -4.120 0.134 -0.102 0.004 30,263
3 -2.710 0.146 -0.059 0.004 30,216
4 0.269 0.145 0.002 0.003 30,145
5 1.664 0.151 0.019 0.003 30,083
6 2.339 0.159 0.027 0.003 30,022
7 2.653 0.164 0.024 0.003 29,961
8 2.921 0.170 0.027 0.003 29,908
9 3.120 0.177 0.026 0.003 29,837
10 3.335 0.180 0.028 0.003 29,772
11 3.800 0.197 0.026 0.003 26,769
12 4.091 0.213 0.025 0.003 23,320
13 4512 0.236 0.026 0.004 19,961
14 4.743 0.267 0.028 0.004 16,014
15 5.186 0.318 0.027 0.005 11,700
16 5.544 0.423 0.028 0.007 6,693
Panel D: Aged 35 to 50

-6 -0.118 0.138 -0.004 0.004 20,406
-5 -0.050 0.144 -0.004 0.004 20,425
-4 -0.097 0.146 -0.002 0.004 20,449
-3 -0.090 0.149 -0.002 0.004 20,480
-2 -0.091 0.151 -0.003 0.004 20,503
-1 -0.107 0.154 -0.008 0.004 20,529
0 -2.167 0.161 -0.082 0.004 20,529
1 -3.648 0.169 -0.079 0.004 20,502
2 -2.507 0.173 -0.059 0.004 20,469
3 -0.681 0.186 -0.030 0.004 20,441
4 1.412 0.183 0.012 0.003 20,408
5 2.377 0.185 0.018 0.003 20,369
6 2.876 0.189 0.023 0.003 20,331
7 3.423 0.198 0.030 0.003 20,290
8 3.633 0.199 0.029 0.003 20,242
9 3.904 0.206 0.030 0.003 20,206
10 4.226 0.212 0.029 0.003 20,155
11 4.666 0.231 0.035 0.004 17,388
12 4.995 0.259 0.034 0.004 14,310
13 5.219 0.285 0.034 0.005 11,882
14 5.125 0.336 0.037 0.006 9,222
15 5.056 0.424 0.033 0.007 6,274
16 5.226 0.524 0.029 0.010 3,554

Notes: N"™@ = Number of treated individuals. Average treatment effects on the treated are reported.
The results are based on propensity score matching on nearest neighbour on common support. A
probit model is used to estimate the propensity scores. Bolded values are reported in Table 3.
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Table A14: Full Matching Results by Region and Age at Entry (cf. Table A8)

Earnings Employment
Number of Years after Match @ 2 3 (@)
(i.e. after Polytechnic Entry Decision) Diff. Std. Err. Diff. Std. Err. N Treated

Panel A: Helsinki Aged 19-24

-6 -0.211 0.087 0.001 0.011 2,347
-5 -0.163 0.074 0.000 0.009 5,629
-4 -0.008 0.067 0.007 0.007 10,431
-3 -0.072 0.070 0.005 0.006 18,249
-2 -0.043 0.076 0.011 0.006 25,128
-1 0.072 0.085 0.021 0.005 29,137
0 -2.711 0.096 -0.191 0.005 29,137
1 -6.034 0.107 -0.132 0.005 29,109
2 -5.565 0.121 -0.099 0.005 29,069
3 -4.219 0.134 -0.036 0.005 29,018
4 0.034 0.150 0.057 0.004 28,902
5 2.648 0.163 0.075 0.004 28,805
6 3.754 0.175 0.082 0.004 28,714
7 4.278 0.185 0.080 0.004 28,632
8 4.548 0.194 0.077 0.004 28,565
9 4.547 0.203 0.077 0.004 28,488
10 4.658 0.215 0.073 0.004 28,390
11 4.897 0.234 0.072 0.004 24,542
12 4.710 0.263 0.069 0.004 20,846
13 5.025 0.301 0.068 0.005 17,086
14 5.691 0.348 0.070 0.005 13,399
15 5.507 0.424 0.065 0.006 9,898
16 5.297 0.577 0.059 0.008 5,615
Panel B: Not Helsinki Aged 19-24

-6 -0.172 0.096 -0.006 0.004 34,620
-5 -0.180 0.100 -0.004 0.004 34,675
-4 -0.151 0.102 -0.003 0.004 34,725
-3 -0.152 0.104 -0.004 0.004 34,774
-2 -0.163 0.107 -0.004 0.004 34,836
-1 -0.192 0.109 -0.008 0.004 34,910
0 -2.588 0.113 -0.133 0.004 34,910
1 -4.370 0.117 -0.122 0.003 34,874
2 -3.438 0.121 -0.097 0.003 34,825
3 -1.862 0.126 -0.057 0.003 34,787
4 0.914 0.128 0.007 0.003 34,730
5 2.280 0.131 0.018 0.003 34,665
6 3.007 0.135 0.029 0.003 34,598
7 3.546 0.139 0.029 0.003 34,545
8 3.691 0.144 0.030 0.003 34,485
9 3.984 0.148 0.031 0.003 34,420
10 4.200 0.150 0.028 0.003 34,339
11 4.355 0.164 0.029 0.003 30,260
12 4.720 0.181 0.031 0.003 25,791
13 4.889 0.202 0.031 0.004 21,739
14 5.041 0.232 0.031 0.004 17,327
15 5.555 0.273 0.031 0.005 12,366
16 5.787 0.362 0.027 0.007 7,095
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Panel C: Helsinki Aged 25-50

-6 -0.210 0.161 -0.002 0.006 15,700
-5 -0.180 0.169 -0.002 0.006 15,735
-4 -0.174 0.173 0.003 0.005 15,774
-3 -0.084 0.179 0.001 0.005 15,833
-2 -0.219 0.180 0.001 0.005 15,898
-1 -0.290 0.183 0.000 0.005 15,973
0 -3.014 0.194 -0.104 0.005 15,973
1 -4.842 0.209 -0.081 0.005 15,951
2 -3.681 0.218 -0.053 0.005 15,918
3 -1.924 0.238 -0.025 0.004 15,881
4 0.233 0.231 0.009 0.004 15,834
5 1.259 0.241 0.023 0.004 15,798
6 1.533 0.249 0.021 0.004 15,765
7 1.794 0.257 0.022 0.004 15,716
8 2.206 0.268 0.021 0.004 15,675
9 2.253 0.277 0.020 0.004 15,633
10 2.378 0.288 0.023 0.004 15,598
11 2.640 0.313 0.022 0.004 13,887
12 2.875 0.339 0.026 0.005 11,844
13 3.341 0.375 0.025 0.005 10,110
14 3.384 0.426 0.025 0.006 7,909
15 3.802 0.508 0.023 0.007 5,598
16 4.454 0.691 0.021 0.009 3,155
Panel D: Not Helsinki Aged 25-50

-6 -0.172 0.096 -0.006 0.004 34,620
-5 -0.180 0.100 -0.004 0.004 34,675
-4 -0.151 0.102 -0.003 0.004 34,725
-3 -0.152 0.104 -0.004 0.004 34,774
-2 -0.163 0.107 -0.004 0.004 34,836
-1 -0.192 0.109 -0.008 0.004 34,910
0 -2.588 0.113 -0.133 0.004 34,910
1 -4.370 0.117 -0.122 0.003 34,874
2 -3.438 0.121 -0.097 0.003 34,825
3 -1.862 0.126 -0.057 0.003 34,787
4 0.914 0.128 0.007 0.003 34,730
5 2.280 0.131 0.018 0.003 34,665
6 3.007 0.135 0.029 0.003 34,598
7 3.546 0.139 0.029 0.003 34,545
8 3.691 0.144 0.030 0.003 34,485
9 3.984 0.148 0.031 0.003 34,420
10 4.200 0.150 0.028 0.003 34,339
11 4.355 0.164 0.029 0.003 30,260
12 4.720 0.181 0.031 0.003 25,791
13 4.889 0.202 0.031 0.004 21,739
14 5.041 0.232 0.031 0.004 17,327
15 5.555 0.273 0.031 0.005 12,366
16 5.787 0.362 0.027 0.007 7,095

Notes: N"™@ = Number of treated individuals. Average treatment effects on the treated are reported.
The results are based on propensity score matching on nearest neighbour on common support. A
probit model is used to estimate the propensity scores. Bolded values are reported in Table A8.
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Table A15: Full Matching Results by Field of Study, Aged 19 to 24 at Entry (cf. Table A9)

Earnings Employment
Number of Years after Match @ 2 3 (@)
(i.e. after Polytechnic Entry Decision) Diff. Std. Err. Diff. Std. Err. N Treated
Panel A: Business
-6 -0.046 0.070 0.014 0.011 2,005
-5 -0.155 0.063 0.007 0.008 5111
-4 -0.179 0.058 -0.001 0.006 9,825
-3 -0.146 0.053 -0.003 0.005 18,114
-2 -0.005 0.054 -0.003 0.005 27,486
-1 0.085 0.060 0.011 0.004 34,868
0 -2.015 0.073 -0.172 0.004 34,868
1 -4.632 0.083 -0.107 0.004 34,840
2 -4.458 0.095 -0.063 0.004 34,799
3 -2.955 0.107 0.005 0.004 34,727
4 0.906 0.120 0.085 0.004 34,595
5 3.097 0.129 0.103 0.004 34,468
6 3.976 0.140 0.106 0.004 34,366
7 4.575 0.148 0.102 0.004 34,250
8 4.961 0.157 0.096 0.003 34,148
9 5.212 0.163 0.091 0.003 34,060
10 5.408 0.170 0.088 0.003 33,940
11 5.599 0.186 0.082 0.004 29,764
12 5.698 0.208 0.076 0.004 25,673
13 5.823 0.238 0.071 0.004 21,362
14 6.088 0.273 0.066 0.004 17,173
15 6.205 0.319 0.060 0.005 12,836
16 5.941 0.441 0.042 0.007 7,621
Panel B: Technology
-6 -0.088 0.087 -0.006 0.011 2,117
-5 -0.133 0.074 -0.015 0.008 5,104
-4 -0.079 0.062 -0.017 0.006 10,010
-3 -0.207 0.057 -0.015 0.005 22,439
-2 -0.099 0.058 -0.005 0.004 35,245
-1 -0.255 0.063 -0.016 0.004 42,220
0 -2.625 0.075 -0.291 0.004 42,220
1 -5.971 0.085 -0.303 0.004 42,184
2 -6.709 0.095 -0.289 0.004 42,142
3 -7.229 0.104 -0.252 0.004 42,119
4 -5.290 0.116 -0.108 0.004 42,063
5 -1.762 0.128 -0.040 0.003 42,006
6 0.251 0.137 -0.007 0.003 41,940
7 1.745 0.142 0.012 0.003 41,875
8 2.842 0.148 0.018 0.003 41,819
9 3.439 0.153 0.020 0.003 41,749
10 3.885 0.160 0.025 0.003 41,682
11 4.568 0.176 0.024 0.003 36,114
12 4.797 0.198 0.023 0.003 30,648
13 5.436 0.227 0.032 0.004 24,954
14 6.033 0.260 0.031 0.004 19,289
15 6.362 0.313 0.035 0.005 13,918
16 5.872 0.420 0.037 0.006 8,156
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Panel C: Health

-6 0.142 0.082 0.001 0.012 1,731
-5 -0.052 0.065 0.002 0.008 4,270
-4 -0.101 0.061 -0.005 0.007 7,986
-3 -0.119 0.057 -0.007 0.006 13,775
-2 -0.047 0.059 0.005 0.005 21,839
-1 -0.065 0.069 0.009 0.005 28,026
0 -2.494 0.081 -0.213 0.005 28,026
1 -4.778 0.091 -0.135 0.005 28,008
2 -4.466 0.101 -0.106 0.005 27,986
3 -3.158 0.112 -0.063 0.005 27,946
4 4.567 0.127 0.136 0.005 27,841
5 6.606 0.135 0.148 0.005 27,772
6 6.251 0.145 0.141 0.004 27,722
7 5.440 0.151 0.123 0.004 27,665
8 4.855 0.158 0.120 0.004 27,631
9 4.580 0.164 0.116 0.004 27,594
10 4.360 0.169 0.125 0.004 27,556
11 4.250 0.178 0.122 0.004 23,793
12 4.223 0.198 0.122 0.004 20,428
13 4.320 0.219 0.123 0.005 17,075
14 4.648 0.249 0.125 0.005 13,794
15 4.738 0.294 0.117 0.006 10,403
16 4.831 0.382 0.121 0.007 6,237

Notes: N"™@ = Number of treated individuals. Average treatment effects on the treated are reported.
The results are based on propensity score matching on nearest neighbour on common support. A
probit model is used to estimate the propensity scores. Bolded values are reported in Table A9.
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Table A16: Full Matching Results by Field of Study, Aged 25 to 50 at Entry (cf. Table A10)

Earnings Employment
Number of Years after Match @ 2 3 (@)
(i.e. after Polytechnic Entry Decision) Diff. Std. Err. Diff. Std. Err. N Treated

Panel A: Business

-6 -0.089 0.158 0.005 0.006 13,302
-5 -0.059 0.167 0.001 0.006 13,318
-4 -0.025 0.169 0.003 0.006 13,347
-3 -0.054 0.180 0.004 0.006 13,388
-2 0.005 0.182 -0.001 0.005 13,433
-1 -0.125 0.184 -0.002 0.005 13,487
0 -1.835 0.194 -0.099 0.005 13,487
1 -3.119 0.209 -0.092 0.005 13,470
2 -2.284 0.216 -0.062 0.005 13,446
3 -0.431 0.243 -0.027 0.005 13,427
4 1.129 0.228 -0.005 0.005 13,397
5 1.881 0.231 0.003 0.004 13,364
6 2.336 0.244 0.009 0.004 13,338
7 2.797 0.249 0.007 0.004 13,301
8 2.895 0.258 0.006 0.004 13,267
9 3.160 0.265 0.004 0.004 13,238
10 3.480 0.269 0.004 0.004 13,210
11 3.835 0.292 0.008 0.005 11,805
12 3.877 0.320 0.006 0.005 10,077
13 3.874 0.357 -0.002 0.005 8,629

14 4.127 0.402 0.003 0.006 6,954

15 4.865 0.474 -0.009 0.007 4,990

16 5371 0.650 0.002 0.010 2,747

Panel B: Technology

-6 -0.063 0.186 -0.001 0.006 12,678
-5 0.138 0.195 0.000 0.006 12,706
-4 0.032 0.201 -0.001 0.006 12,729
-3 0.050 0.198 -0.005 0.006 12,750
-2 -0.094 0.199 -0.007 0.006 12,773
-1 0.031 0.202 -0.002 0.005 12,801
0 -2.414 0.210 -0.148 0.005 12,801
1 -4.127 0.221 -0.134 0.005 12,785
2 -3.580 0.228 -0.116 0.005 12,764
3 -2.630 0.237 -0.090 0.005 12,753
4 -0.405 0.243 -0.033 0.005 12,737
5 1.601 0.259 -0.011 0.004 12,709
6 2.775 0.260 0.004 0.004 12,683
7 3.650 0.269 0.005 0.004 12,656
8 4.302 0.283 0.010 0.004 12,621
9 4.714 0.296 0.012 0.004 12,592
10 4.996 0.298 0.011 0.005 12,559
11 5.298 0.322 0.014 0.005 11,388
12 5.718 0.353 0.017 0.005 9,978

13 6.277 0.387 0.014 0.006 8,617

14 6.567 0.442 0.015 0.007 6,851

15 6.326 0.540 0.017 0.008 4,897

16 6.640 0.729 0.013 0.011 2,879
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Panel C: Health

-6 -0.043 0.126 -0.010 0.006 14,579
-5 -0.109 0.129 -0.003 0.006 14,604
-4 -0.142 0.132 -0.006 0.006 14,630
-3 -0.157 0.135 -0.003 0.006 14,660
-2 -0.134 0.137 -0.003 0.005 14,695
-1 -0.185 0.139 -0.011 0.005 14,734
0 -3.232 0.141 -0.136 0.005 14,734
1 -5.810 0.144 -0.113 0.005 14,723
2 -4.452 0.154 -0.088 0.005 14,704
3 -1.949 0.156 -0.023 0.005 14,674
4 2.711 0.160 0.061 0.004 14,636
5 3.889 0.161 0.074 0.004 14,614
6 4.145 0.167 0.077 0.004 14,594
7 4.444 0.172 0.075 0.004 14,571
8 4.489 0.177 0.077 0.004 14,552
9 4.724 0.181 0.074 0.004 14,529
10 4.956 0.184 0.084 0.004 14,503
11 4.981 0.201 0.078 0.004 12,722
12 4.952 0.224 0.081 0.005 10,718
13 5.134 0.245 0.081 0.005 9,018
14 5.084 0.280 0.079 0.006 7,238
15 5.227 0.336 0.080 0.007 5,265
16 5.758 0.463 0.098 0.009 3,139

Notes: N"™@ = Number of treated individuals. Average treatment effects on the treated are reported.
The results are based on propensity score matching on nearest neighbour on common support. A
probit model is used to estimate the propensity scores. Bolded values are reported in Table A10.
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Table A17: Earnings and Employment Results for Matching Estimators (Entrants vs. Non-
entrants): Not Excluding Individuals Attending University Programmes

Earnings Employment

Number of Years after Match @ 2 3 (@)
(i.e. after Polytechnic Entry Decision) Diff. Std. Err. Diff. Std. Err. N Treated

Panel A: Aged 19 to 24 at Entry

Year of Entry (t = 0) -1.913***  0.036  -0.201***  0.002 152,881
5 Years After Entry (t = 5) 3.407***  0.063 0.086***  0.002 151,731
10 Years After Entry (t = 10) 2.055***  0.085 0.044***  0.002 150,083
Panel B: Aged 25 to 50 at Entry

Year of Entry (t = 0) -2.602***  0.096  -0.124***  0.003 54,995
5 Years After Entry (t = 5) 1.842***  0.115 0.016***  0.002 54,570
10 Years After Entry (t = 10) 3.658***  0.134 0.024***  0.002 54,021

Notes: N™™@ = Number of treated individuals. Individuals attending in university bachelor’s and
master’s programmes (t > 0) are not excluded from the treatment and control groups (cf. Table 1).
Average treatment effects on the treated are reported. The results are based on propensity score
matching on nearest neighbour on common support. A probit model is used to estimate the propensity
scores (same specification as in Table A2). Statistical significance in two-sided tests are denoted by *
for the 10% level, ** for the 5% level, and *** for the 1% level.
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Table A18: Fixed Effects Earnings and Employment Results, Matched Sample for Individuals
Aged 25 to 50 at Entry

Earnings Employment
1) (2) 3) 4)
Entrant x Post entry 1.641%** 0.001
(0.085) (0.003)
Entrant x Post attendance 3.630*** 0.035***
(0.100) (0.003)
Entrant x Attendance -3.043*** -0.088***
(0.073) (0.003)
Entrant x Before attendance -0.088 -0.081 0.003 0.003
(0.070) (0.070) (0.003) (0.003)
Adjusted R-squared 0.577 0.581 0.312 0.315
Person fixed effects Yes Yes Yes Yes

Notes: Number of observations is 2,492,928. All models also include the following control variables:
NUTS-5 unemployment rate, calendar year dummy variables, and time dummy variables for each
year prior to and after entry decision (except for the year before). Columns 2 and 4 also include
dummy variable for being absent from education this year. Statistical significance in two-sided tests
are denoted by * for the 10% level, ** for the 5% level, and *** for the 1% level.
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Table A19: Fixed effects earnings and employment results, students aged 25 to 50 at entry:

Robustness to omitted variable bias

Earnings Employment
W d (2)f d ©) d (4)f d

< Identifie < Identifie
Treatment variable 5 for p=0 set given 5 for p=0 set given

given Rinax 0=1 and Rpax given Rinax 0=1 and Rpmax
Post attendance 1.739 [1.112, 2.163] 5.206 [0.044, 0.045]
Exclude zero? Yes Yes
Rmax 0.804 0.424

Notes: Number of observations is 1,314,418 (Full sample). Results are computed using Oster’s (2017)
Stata package psacalc, and areg.

Baseline models include only (fully observed) controls for attendance and female dummies, age and
year fixed effects, and dummy variables for each year prior to entry (except for the year before).
Extended models include the full set of controls as in Table 4: person fixed effects, attendance
dummy, NUTS-5 unemployment rate, calendar year dummy variables, absent from education, and
dummy variables for each year prior to entry (except for the year before).

Following Oster (2017) and Dahlen (2016), we assume that Rmax is min{1, 1.3*(R? in the extended
model}. The method can be used to evaluate the value of ¢ for which the effect of interest is zero (see
Columns 1 and 3). Our results indicate that the unobservables would need to be 1.74 (5.21) times as
important as the observables in order to produce zero treatment effect of polytechnic attendance on
earnings (employment), i.e. # = 0. Alternatively, the method can be used to estimate the bounds for
estimated effect while assuming that 6 = 1 (Columns 2 and 4). Altonji et al. (2005) argue that the
value of 0 = 1 constitutes a reasonable cutoff for a robust result. Thus, using the method by Oster
(2017) the person fixed-effects results are robust to omitted variable bias.

Literature:

Altonji, J. G., Elder, T. E. and Taber, C. R. (2005) Selection on observed and unobserved
variables: assessing the effectiveness of catholic schools. Journal of Political Economy, 113,
151-184.

Dahlen, H. M. (2016) The impact of maternal depression on child academic and
socioemotional outcomes. Economics of Education Review, 52, 77-90.

Oster, E. (2017) Unobservable selection and coefficient stability: theory and evidence.
Journal of Business & Economic Statistics, forthcoming.
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Table A20: Fixed Effects Earnings and Employment Results, Students Aged 25 to 50 at

Entry, Dropouts vs. Completers

Earnings Employment
1) (2) 3) 4)
Post attendance -1.557*** -1.677%** -0.006* -0.042%**
(0.247) (0.128) (0.003) (0.004)
Post attendance 5.019*** 5.533*** 0.069*** 0.087***
x Post polytechnic degree (0.147) (0.131) (0.003) (0.004)
Attendance -4.056*** -3.981*** -0.081*** -0.098***
(0.061) (0.054) (0.002) (0.002)
Adjusted R-squared 0.606 0.752 0.300 0.402
Person fixed effects Yes Yes Yes Yes
Person time trends No Yes No Yes

Notes: Number of observations is 1,314,418. All models also include the following control variables:
NUTS-5 unemployment rate, calendar year dummy variables, absent from education, and dummy
variables for each year prior to entry (except for the year before). Post polytechnic degree is a
dichotomous variable equal to 1 for years after obtaining a polytechnic bachelor’s degree; 0
otherwise. Statistical significance in two-sided tests are denoted by * for the 10% level, ** for the 5%

level, and *** for the 1% level.
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Figure Al: Common Support for Aged 19-24 (Densities)
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Figure A3: Difference in Earnings Development between the Matched Polytechnic Entrants
and Non-Entrants by Gender and Field of Study, Aged 19 to 24 at Entry (Notes: Treatment
effect on the treated is reported.)
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Figure A4: Difference in Earnings and Employment Development between the Matched
Polytechnic Entrants and Non-Entrants by Gender and Field of Study, Aged 25 to 50 at Entry
(Notes: Treatment effect on the treated is reported.)
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