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The relationship between formal education and skitjuisition in

young workers’ first jobs

Dieter Verhae&f Eddy Ome§

Abstract

We analyse the relationship between formal educatiod on-the-job skill acquisition (SA) for a sampuf
Flemish school-leavers. SA is measured directlpugh subjective assessments. Formal educatioruisdfto
reinforce labour market inequality because addiigrears of education enhance the probability bfyples of
SA. With respect to general SA, this impact is kigfor generally-educated compared to vocationadlyeated
individuals. This is predominantly explained by eén-occupation effects; jobs that require morersyed
formal education also require more additional SAthW occupations, we find some limited evidencebarth
dominant complementary and substitution effectsdédreducated workers have lower overall SA prolitadsl
than adequately educated workers in similar océompsit over-educated workers with a vocational degre
acquire less transferable or general skills thaeir tadequately educated colleagues. Because ovestd
workers work in jobs with less additional SA reguivents, they also acquire less additional skilesnth

adequately educated workers with similar educatibaekgrounds.
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Introduction

Human capital is largely recognised as an importantponent in establishing successful careersnftividual
workers and maintaining a sustainable level of ectin growth. This capital is not only advanced bgams of
investments in formal education but also throughkarelated training activities. Among economistgre is a
long tradition of both theoretical and empiricabearch on the economics of on-the-job training,(seg.,
Bishop, 1997). An important research question ie#tigating the link between formal education akdl s
acquisition on the job (Brunello, 2004). This redaship depends on two basic functions of educdtiamn have
opposite effects. First, formal education and aHtib training might be complements if educatedkeos are
more efficient producers of job skills. For instandhurow (1975) stated that formal education seagea signal
for worker trainability. Other authors have argubdt education in itself enhances the efficiencytraining
(Rosen, 1976; Heckman, 1999). We will call this gemeric functionof education. Second, formal education
and post-school skill acquisition might also semgesubstitutes. One of the first to express théa ias Maton
(1969), who showed that the level of skills reqdirfor a job could be obtained by several altermativ
combinations of formal education and experiencelatar contributions, authors stated that compaaining
operates as a way to match attained with requikéid ¢see, e.g., van Smoorenburg and van der \eld800;

Heijke et al., 20038) We will term this thevocational functiorof education.

Research on the link between formal education amthe-job skill acquisition is highly relevant frompolicy
perspective. First, the direction of this relatioipshas clear consequences for society in termisegfuality. On
the one hand, if complementary effects between dbmaucation and post-school skill formation previdie
skills gap between lower and higher educated psrsolh further expand during individuals' work cars. On
the other hand, substitution might help to narrbe gap created by formal education. Second, tlsisareh
might shed some light on the virtues of vocatidieamal education (Ryan, 2003; Hayward, 2004). Ihemal,
formal education is indeed an efficient and effextivay of promoting future skill acquisition white the job,
vocationalisation should be limited. Alternativeif,the ability to enhance an individual's learnisgills by
means of general education is rather low, vocatiforenal education is likely to be a more efficiaiternative.
Third, the connection between these two types @hdr capital also plays a central role in the debataut
over- and under-education (Hartog, 2000; Greenl.e2802). If there are substantial complement&fgcts
between over-education and on-the-job skill actjoisi over-education might not be problematic bseathe
accumulated skills could lead to larger promotioobabilities inside or outside the firm. As the &ar Mobility
Theory of Sicherman and Galor (1990) predicts, @grrcation will be an investment in experience. éfnd
education appears to be an efficient option if Hathiors serve as substitutes; if not, workers mélver manage

to catch up with their adequately educated colleagu

A large number of empirical studies have alreadgltdeith the relationship between formal educatard
training participation. Apart from Ariga and Brulee(2006), most studies found that higher educatetkers
participate more often in training (see Booth, 19Btfunello, 2004; Arulampalam et al., 2004). Heritseems
that in general the generic function of formal extian dominates over its vocational function. Hoemvelying

on training participation measures as indicatorssfdll acquisition has several drawbacks. Thet fiisadvan-



tage is that these measures often do not incospanate informal ways of training, such as learriygdoing.

Further, they indirectly measure skill acquisitioythe time spent on skill formation and fail tacaant for the
efficiency of the training. Finally, information abt the types of the acquired skills is usuallykiag. From the
point of view of the worker, it makes a big diffaoe whether the acquired skills are only usefuthim current
job or can be applied to other jobs. An alternaisvéo measure skill acquisition more directly gssubjective
assessments. The studies that have applied thimagip confirm the dominance of the generic functidn
formal education. For instance, Green and Montggr{e998) concluded that high levels of prior huncapital

enhance the probability of acquiring transferatd#issin the first job of British school-leavers.evhaest and
Omey (2010) also noted a positive relationship ketweducation and skill acquisition for Flemish ypu
workers. Moreover, their estimates of a skill'sdarction function revealed that this positive redathip mainly
results from the complementarity between educatiod learning by doing. Formal training participatio
however, was found to work as a substitute for tdreducation.

In this paper, we build on this research and ingat# the relationship between education and a&guisition in
young workers’ first jobs in more detail. We cohtrie in two main ways to the literature. First, diferentiate
between general and vocational types of formal afioic. As already stated, the effects of genera an
vocational education on skill acquisition are likéb be different. However, hardly any studies htasted this
hypothesis. Second, we decompose the effects afaidn into between-occupation effects resultingnir
differences in required education and within-ocdtigmaeffects resulting from over- and under-edwmatiThis
investigation will assess the extent to which ovamed under-education is problematic while also juliog
additional insights about the extent to which ediocaand post-school skill acquisition serve as ptements or
substitutes. A number of studies have already tiy&ted the impact of educational mismatches omitrg
participation. However, as reviewed in the nexttise¢ the conclusions are not consistent acrossvémnmus
studies. A probable explanation might be that {hygliad training indicators do not equally captukél sicquisi-
tion. Moreover, it is also unknown whether the etediffer for job-specific and general skill acsjtion. With

our analysis, which relies on direct measures if agquisition, we try to shed some light on théssues.

The paper is structured as follows. In sectionv, outline our theoretical framework, review thedewce in
related studies and formulate the hypotheses titldbevtested. Our data and estimation approactoatiened in
section lll. In sections IV and V, we review anddaiss the estimation results. Section VI concludes.

1. Theoretical framework and hypotheses

As stated in the introduction, there is ample ev@@deshowing that higher educated persons have traning
opportunities. Moreover, periodic studies also edwan overall positive relationship between edwacatind the
probability of skill acquisition. Hence, we hyposiige that a similar relationship will be found ur @nalysis:

(H1)  Higher educated individuals acquire more skitl their first job.

This overall relationship might be explained both within-occupation and between-occupation effe€sr



basic premise with respect to the between-occupatftect is that the profit-maximising output leval an
occupation can be produced by an optimal mix omfdreducation and on-the-job training (cf. Matof69).
This optimal input combination is a function of tlespective investment costs in both types of skitjuisition
and the occupation-specific production funcfidm the case of significant complementarities, upations that
require a high level of formal education will alse the occupations with high requirements of addil on-the-
job training. At first sight, this situation seenttsbe consistent with reality. Surgeons, for exanphly reach
their optimal productivity by combining a long padli of academic education with several years of veoqe-
rience; office cleaners, on the other hand, cafoparadequately with a low level of education andhert
introduction period of on-the-job training. Thig&ment is also confirmed by a number of studias ribted a
positive relationship between the level of educattbat is required for the job and training pap#tion
(Verhaest and Omey, 2006a; Korpi and Tahlin, 208®st (1995) also found a positive relationshipveen
required education and the probability that workeed they are learning things that could lead teter job or

promotion. We test the following hypothesis witspect to the between-occupation effects:

(H2)  Occupations that require more formal educagimnassociated with more on-the-job skill acqiagisit

In the case of labour market imperfections or nptirsal investments in education, some people veillha job
for which they don't have the optimal level of faameducation; in this case, they will be over- oder-
educated. As their actual level of formal educatiemiates from the optimal level of education foe fob, their
ex-post optimal level of post-school skill acqudit will also differ from the ex-ante optimal levélhus, apart
from the between-occupation effects, within-occigraeffects may also be found. Over-education Garehwo
opposite consequences. On the one hand, the surfplikills acquired at school can be substituteddss on-
the-job skill acquisition. On the other hand, oeducated workers might be more trainable and ttmed; ex-
post level of skill acquisition might exceed theamte optimal level for the job. Similar effectsgii be found
among under-educated workers. On the one hand ntight solve their skill shortages by additionaltbe-job
skill acquisition. On the other hand, their lacktloé necessarily formal education skills might miese extra
investments highly inefficient. Among the previoushentioned studies that relied on direct indicatior skill
acquisition, only Robst (1995) investigated thisus. He found no significant effects of over- amdler-
education on on-the-job learning. More evidenceéhigissue is available using training participatindicators.
For instance, the results of Beneito et al. (2GQ@)gested that substitution effects dominate ooeptementary
effects because training participation is lower agiover-educated workers and higher among undera¢eldi
workers. Similarly, Bartel and Sicherman (1998)enbthat low-skilled non-production workers receiwere
training than higher-skilled non-production workeats higher rates of technological change. In linghw
dominant complementary effects, however, BiicheD20dound that the training probability in low-dKibbs is
higher among qualified individuals. Verhaest andeyni2006a) also noted some limited evidence ondrigh
training participation among over-educated workdiswever, as de Grip et al. (1998), they did nodfi
significant effects for under-education. Finallyprgi and Tahlin (2009) did not find significant efts of over-
and under-education on both formal and informahing participation. Given this inconclusive eviden we

formulate two competing hypotheses regarding thedsen-occupation effects of education:



(H3A) The surplus (deficit) of formal education likiof over-educated (under-educated) school-leaver
induces complementary effects with post-school skifjuisition.
(H3B) Over-educated (under-educated) school-leavarsstitute (fill) their surplus (deficit) of forrha

education skills with less (more) post-school skdtuisition.

Apart from over-investments in education or labmarket imperfections, other factors might also axplwhy
individuals start jobs in over-education positioAs.Sicherman and Galor (1990) state, over-educatight be
part of an optimal career plan if the acquirediskil such a job sufficiently improve workers' puativity after
promotion into a job for which they are adequatsdiycated. This theory implicitly assumes that caduweated
workers acquire more additional skills than if theguld have been employed directly in a job for aththey
have the appropriate education. This would be #se ¢ the within-occupation effect of over-educatexceeds
the between-occupation effect from working in a jafth a higher required level of formal education.
Alternatively, if over-education truly reflects avmvestments or imperfect matching, we might expbat
starting a job as an over-educated worker will Aartiul to the individual's future career prospedthis is the
case if the within-occupation effect of educatisridwer than the between-occupation effect. A nunabestu-
dies already investigated this topic by comparheytraining participation of over-educated workeith that of
adequately educated workers with a similar edunatidackground. Except for Groot (1993), most argho
found that over-education results in less trainpagticipation (Hersch, 1991; van Smoorenburg andl der
Velden, 2000; Biichel and Mertens, 2004; Verhaedt@mey, 2006a). These findings are not in favouthef
career mobility hypothesis and suggest that ovecation rather results from over-investments armbla

market imperfectioris Given this evidence, we test the following hyess:

(H4) Compared to adequately educated workers wigintical years of education, over-educated workers

acquire less additional skills.

Although the theory provides no prediction on wieetbubstitution or complementary effects dominete,can
expect that their relative importance varies acthesalternative types of skill acquisition. Becatlse focus of
formal education is on the production of skillstthee applicable in more than just one job, we egpect that
substitution effects are stronger with generall glduisition, whereas complementary effects dotainéth the

acquisition of job-specific skills. Because of thige test if:

(H5)  Substitution effects (complementary effeets) relatively more important with respect to gah§ob-

specific) post-school skill acquisition.

Finally, the relative importance of substitutiondacomplementary effects is also expected to dementhe
orientation of formal education. Nurses, for exampypically combine a more vocationally-orientexnfal
education with a relatively short introductory pefiof training; bank employees, on the other hasdally have
followed a more general education trajectory angdeh® learn most of their tasks on the job. Sevstadlies
have already investigated the earnings consequefidexth types of education. For instance, Karasi¢2004)

noted slightly higher returns for academic quadifions than for vocational qualifications in BelgiuHowever,



fairly little research recognises the differentiapact on skill acquisition. An interesting exceyptiis a study of
Heijke et al., (2003b), who linked generic and vtaweal skills to mismatches and training participat They
found that generic competencies positively inflleeagerson’s probability to be working outside tes/field of
study and to be trained. Inversely, vocational cetapcies were found to negatively influence a pesso
probability to work outside his/her field of studyd had no significant impact on training partitipa In a
related paper, Heijke et al. (2003a) showed thaege academic skills enhance the probability tegployed

in jobs that require more management competendiersce, we define the following hypothesis:

(H6)  Substitution effects (complementary effects)le relatively more important among vocationally

(generally) educated individuals

I11.  Dataand empirical model

Our analysis is based on data from two cohortshef SONAR survey about school-to-work transitions in
Flanders. Each cohort consists of about 3000 rahdeetected individuals who were born in 1978 aséa,
respectively. At the age of 23 (i.e., at the end®@d1 and 2003), they were questioned in persontaibeir
educational and labour market careers. For the t8F8rt, also data on a follow-up survey at the @ig26 are
availablé. We base the analysis on skill acquisition during first standard job This focus on first jobs has
several advantages. First, both skill acquisitind akill mismatches are likely to be concentratetha start of
the working career. Second, the focus on first msures that the results are not biased by pessitstitution
and complementary effects with labour market exgpe®s or training activities in previous jobs. @has stated
by McMillen et al. (2007), a solid test of the carenobility theory requires identifying over-eduoat at the
start of a career. For instance, if workers aree@adpromoted to an adequate job after having cdetbkbeir
training, only those without training and skill adsjtion opportunities or those who did not yet qbate the
training trajectory remain in the over-educatiortegary. On the other hand, if over-education ist jas
temporary situation in search for an appropriake fhere might be fewer incentives to invest irttfar training.
However, this problem only applies to specificrirag and is likely to be modest as long as learhipgloing is

the most important source of skill acquisifion

At age 23, this first job could be observed forOB8.of the respondents. The remaining 22% had pdrsue
advanced degrees (15.4%) or were unemployed otiveagithout any prior job experience (6.6%). Tlddw-

up survey at age 26 for cohort 1978 further raitednumber of first job observations to 84.1%. Asadon a
similar follow-up for the 1980 cohort were not dahie, those with a higher tertiary degree remaimewhat
underrepresented in our saripl€iven the compulsory schooling age of 18 yedrssé with an observed first
job entered the labour market during the period612904. An extensive description of the data ctilbecpro-
cess and general summary statistics can be fouBOMAR (2003, 2005). We restricted the analysigéonon-
self-employed with jobs in Flanders (including Bsels). After further exclusion of individuals withissing

values on any of the variables used in the analifséssample size was reduced to 4389 respondents.

To evaluate the relationship between education poxt-school skill acquisition, we estimated thdof@ing



three model specifications:

1) Y =B+ BLYEDUCH B X + ¢,
2) y =, +L,,YREQE+ 8,, YOVER 3,, YUNDERB,,X+0,+¢,
3) Yy =Byt BsYOVERF B,; YUNDERB X +J,+ £,

with y = a skill acquisition indicatoryEDUC = years of educationyREQE= years of required education,
YOVER-= years of over-educatiofUNDER= years of under-educatioX,= a vector of control variables, =
an occupation-specific random eﬂ’%ctf3 = an occupation-specific fixed effect, and resideams ¢, , &, and
&,. Specification (1) investigates the overall relaship between formal education and post-schodl ski

acquisition (cf.Hypothesis L This overall relationship results both from beém-occupation and within-
occupation effects. In specification (Y)EDUCare divided into th& REQEfor the school-leavers’ occupation,
YOVERand YUNDER Coefficient £3,, then measures the between-occupation effect dfettsethe overall
distribution of optimal combinations of formal edtion and on-the-job skill acquisition across oatigns (cf.
Hypothesis P Coefficientsfs, and 4, on the other hand, reflect the within-occupatédfects resulting from
educational mismatches (cHypothesis B Note that if 3, > ,,, over-educated workers acquire more
additional skills than if they would have been eoyeld in a job for which they were adequately edeatat his
outcome would rejedtlypothesis 4and confirm the statement of the career mobiligoty, which suggests that
over-education is a good investment in experieBpecification (2) assumes that there is a linelatiomship
between the formal education requirements and akijuisition. This assumption might be too restricto
control adequately for requirement heterogeneitpss occupations. Because of this, in specificafR)n we
included detailed occupation fixed effects insteAREQEand random effects

In the previous three specifications, it is assutied the effects of education are identical focatmnally- and
generally-educated individuals. To test whethes¢heffects differ by educational orientation, wsoagstimated

the following three alternative specifications:

@)  y=pB,+pB.YEDUC+ B, YEDUCG GEN X +&,
(5)  y=pB,+B,YREQE+B% YREQE GENpB, YOVERBY YOVER C
+B,.YUNDER+ 8% YUNDER GEMB, X +J, +&,

(6) y =B, + B, YOVER: 8% YOVER GENpB,, YUNDERGY, YUNDER GEPX+0, +¢,

with GEN = a general education dummy aggd or d, = separate occupation-specific random or fixeda$ for

vocationally- and generally-educated individdalsThe outcomeg3? >0, B >0, £ >0, and 57 <0 would

be in support oHypothesis pwhich states that complementary effects areivelgtmore important with respect

to general degrees.



The measurement of years of formal educatEEUQ is based on the standard study length that isined| to
achieve the individual’'s highest educational qiediion. Hence, we rely on certified years and motactual
years of education. If based on actual years, soe@do repeated years of schooling would be coreid®
have a higher level of human capital than a studetit a standard trajectory and would dually riskiny
wrongly classified as over-educatédrive educational categories were distinguishess than lower secondary
education (<LS, 6 years of education), lower seaopeéducation (LS, 10 yeat$)higher secondary education
(HS, 12 years}, lower tertiary education (LT, 15 yeals)and higher tertiary education (HT, 16 ye&ts)Ve
also distinguished between vocational educat@®BN=0) and generally oriented progranHN=1). Secondary
education in Flanders is organised along three rmatks: general, technical and vocational edunatio the
study by Karasiotou (2004), the technical track elassified under vocational education despitaitdiguous
orientation that differs across educational subjestd schools. We based the classification of ddbawers
from the technical track on the presence of wodepiment schemes in their curriculum. These schemes
comprise of a period of work experience in privéitens or public organisations. If these school-ke@v
reportedly had at least three months of curricuhased experience, they were classified as beingtiomally
educated. Also the orientation of tertiary edugai®not homogeneotfs Therefore, the same criterion of three
months of work-placement experience was used \ei$pect to those with a tertiary education degreblerl
reports some summary statistics for the analysatpka According to our definition, about 58% of tbemple
group has an educational background with a vocaltionientation. Vocationally-oriented educationni®re
prevalent among individuals with lower secondarylawer tertiary education degrees. However, ushmge
months of curriculum-based work experience as tergwn to distinguish between general and vocationa
programs is arbitrary because neither program ispdetely vocational or completely general. Thus, al&o
reviewed some results using one month and six msoathcurriculum-based work experience as alterpativ
criteria to distinguish between the two types dewtation in formal education. The incidences oheyally-
educated individuals using these two alternativteria are 30.8% for the one-month indicator an®%bfor the

six-month indicator.

Table 1: Distribution of educational orientation acrossieational levels for the analysed sample

Overall < lower Lower Higher Lower Higher

sample secondary secondary secondary tertiary tertiary
Generally educated 0.420 0.383 0.271 0.476 0.265 6300.
Vocationally educated 0.580 0.617 0.729 0.524 0.735 0.370
Total 1.000 0.038 0.088 0.487 0.258 0.130

Data source: SONAR 1978(23) and SONAR 1980(23), cadculations; N = 4389.

The measurement of years of over- and under-edurcietibased on comparisons between years of alteie-
cation and years of required educati¥fREQB. We measure@REQEusing a job analysis indicator that is
derived from the Dutch CBS classification. The C#8&ssification is well suited for the researchhistpaper.
First, this classification is in agreement with dheoretical framework, as job experts defined atinzal
combination of formal education and practical werperience for each occupation. The functionallegéthe
classification correspond to our five distinguistestlicational levels. Moreover, the categorisat®based on

the tasks to be executed rather than on the jeh Tihis minimises the heterogeneity of requiremeithin



occupations. Finally, this measure performed fairgll in a number of validation and reliability dias (van der
Meer, 2006; Verhaest and Omey, 2008bJable 2 reports the incidences of over- and wedecation for our
sample of school-leavers. About half of the scHealrers are over-educated for their first job, weasr
approximately 8% are under-educated. Over-educaifound to be more prevalent among generally-ospp
to vocationally-educated school-leavers. This omieads logical from a career mobility perspectiveved the
focus on generic skills in general education, stgras an over-educated worker might be an optop&bn for

these types of school-leavers.

The measure for skill acquisition in the first jsbderived from the following question in the SONARrvey:
‘In your first job, have you learnt some new skillkich you didn’t possess beforé?Also of importance is the
extent to which the acquired skills are job-spectr general (cfHypothesis b The transferability of the
acquired skills can be derived from the questidae‘these skills of use (1) only in your first jof2) also in
similar jobs, but with other employers or (3) aismther jobs?’ The first type of skills can besddied as being
job-specific, the second as transferable, andabeds general skills. We derive three indicatmafthese two
questions: any skill acquisition (SA-S/T/G), traarsible or general skill acquisition (SA-T/G), arehgral skill
acquisition (SA-G). For the full sample, the ingides amounted to approximately 73% for SA-S/T/@p66r
SA-T/G and 34% for SA-G (cf. Table'2)Incidences are greater for generally rather tfamationally educated
school-leavers (cf. Table 2). However, the diffeenare only statistically significant with respeeiSA-G. As
previously stated, most other studies in the litemindirectly measure skill acquisition usingr(fal) training
participation indicators. To assess if our resalts measurement- or data-specific, we also reviesmde
evidence using formal and informal training pagation. Our formal training participation indicatffRF)
includes both off-site and on-side training, wheredormal training (TRI) includes informal co-weanktraining
and learning by watching. Learning by doing, howgignot captured. As shown in Table 2, about 25%e
individuals surveyed participated in formal traipiand 40% of them had some informal training. Meezp
generally-educated individuals were found to pgréite more often than vocationally-educated onesformal
training. Finally, we also analyse the number ofifal training courses (TRFN) to account for possitifferen-
ces in the intensity of trainiAQ Also on the basis of this indicator, we note kigparticipation among generally

educated individuals. Yet, this difference is ratistically significant.

Table 2: Summary statistics for the analysed sample (aeevalues)

Overall sample Generally educated  Vocationallycatied  Chi2 or F statistic
OVER 0.515 0.560 0.482 26.0%**
UNDER 0.081 0.084 0.078 0.5
SA-SITIG 0.731 0.735 0.727 0.3
SA-TIG 0.655 0.661 0.650 0.6
SA-G 0.340 0.378 0.313 20.3%**
TRF 0.245 0.256 0.237 2.3
TRI 0.397 0.433 0.372 16.9%+*
TRFN 0.549 0.570 0.534 0.7

Data source: SONAR 1978(23), SONAR 1978(26), antlS® 1980(23), own calculations; N = 4389;p <.10; **: p < .05; **: p <.01.



All estimations were based on binary logit modélslisadvantage of the fixed-effects model (Speatfans (3)
and (6)) is that it can only rely on occupationshwiarying values of the explanatory variable. Tleizds to a
substantial loss of information, particularly ikéid effects for occupations at the most detailag{digit) level
would be included. Further, also the within-growpiation in years of over- and under-education migtome
too small. On the other hand, including fixed effegsing more aggregate occupations comes at ti@tmore
within-occupation heterogeneity in skill acquisitisequirements. Therefore, we grouped our respdaden
occupational groups by means of an alternativeipledstep procedure. In a first step, all respotsi@nthe full
sample were grouped using their two-digit CBS cdele. the groups with less than 20 observations fikeel
effects were based on this two-digit aggregatioelleThe other groups, however, were further digidsing the
three-digit CBS codes. The same procedure wasrdpmrated with groups with less than 20 observatiwhich
were assigned a fixed effect using three-digit spa¢hereas the others were assigned using the detated
five-digit codes. This procedure results in a totdl 376 occupational groups with on average of 11.7
observations per occupatfonFurther, we executed two robustness checks, Fiestlso executed some estima-
tions using 100 observations instead of 20 obsiemnatas criterion to disaggregate occupations. 18kdo the
spirit of Mundlack’s (1978) procedure for panelalatre estimated random-effects models with occapatiean

years of over- and under-education included adtiaddi control variables.

The control variablesX) that were included in every equation are gen@letummy), non-European descent (1),
cohort (1), age, student work experience (1), rgibemployment (5), firm size (3), industry (1public sector
worker (1), short-term contract (1), temporary agyewontract (1), employment measure contract?(ihe
percentage of employment (full-time = 100%), obsednjob tenure and its squéte Tenure might be
endogenously related to skill acquisition. To cotréor this, we applied the control function apprioaas
proposed by Rivers and Vuong (1988). This procedstenated the endogenous variable (i.e., obsdrrede)

in the first stage. The estimated error term o$ thquation was then included as an additional ezpday
variable in the second-stage logit equation. Rieerd Vuong showed that these estimates are comtséstd at
least as efficient as other two-stage approaches, as the simple two-stage instrumental variaptesit®. Of
course, classical maximum likelihood approachedatter alternatives. However, these approaches stftffer
from computational problems when applied to largmleis. The potentially observed length of tenure and its
square were included as additional regressorseifiitst stage regressions to enhance identificafidnis length,
which is measured as the time between the stahteofirst job and the date of the survey, largelglained the

actual observed tenure length without being coteelavith the error terfi

Apart from tenure, years of (required) educatioghibe endogenously related to post-school skilasition.
For instance, the incentive to invest in highercadion might be positively related to the extenwoich the
individuals’ education is expected to enhance &nikill acquisition. Similarly, whether or not iraluals are
inclined to accept jobs at lower levels of eduaatiight depend on the extent to which they are eorsated
with additional learning opportunities. To accotmt these potential problems, we report in Apperidisome
additional estimates that also apply a control fiemcapproach with respect to years of educatiah yars of
required education. As identification variables years of education, we use social background Masasuch as

the number of siblings, the occupational levelhef tather and the educational level of both paréfrttese kind
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of variables have been regularly used in the liteeato account for possible endogeneity with respe the
impact of education on earnings (see Card, 199@) naight be relevant within the context of our paae well.
For the identification of the effect of years ofjuired education, we rely, amongst others, on tehatjuestion
in the SONAR survey that gauges the individual'limgness to accept jobs with alternative charasties. We
select those items that refer to characteristiasdhe expected to be associated with the job,lbwt] given the
job level, not with skill acquisition — i.e. workt @ lower level than originally presupposed, shifbrk,
physically demanding work, assembly line work, amatk with irregular working hours. The answers boge
items are, along with some of the social backgroumdable$’, included as explanatory variables in the first
stage regression, but not in the skill acquisitiegressions. Further, to account for possible tatiom between
the willingness to accept these types of jobs &edwillingness to accept jobs with learning oppoitias, we
include in both stages the item “work for whichsitrequired to follow an additional training of sixonths” as
additional variable. As shown, this procedure do@sdeliver strong indications for endogeneity. Bitleless,
it should be mentioned that, at least with respegiears of required education, the instrumentgatteer weak.
Moreover, also the validity of these instrumentgimibe questioned. Hence, we consider these rdsuis only

indicative.

V. Estimation results

Table 3 presents the main estimation results régguttie impact of formal education on skill acqtiisi®®. For
easier interpretation, we report marginal effenttdad of coefficient valu&s Six model specifications are esti-
mated. Models (1) and (4) investigate the overalbact of formal education irrespective of the edocal
match. The other models divide overall effects in&iween- and within-occupation effects and speeifiyer
random effects ((2) and (5)) or fixed effects @)l (6)}°. For the ease of reading, we review these resuttse
light of our hypotheses. At the end of the sectige,also review some additional results with respetraining

participation.

Hypothesis 1which states that higher educated school-leaseguire more additional skills in their job, is
largely confirmed by the estimation results on basis of specification (1). This outcome is supgerby
previous findings in the literature regarding tke&tionship between formal education and trainiagipipation
and suggests that complementary effects dominage swbstitution effects. Moreover, the effect ofnge of
education is even more pronounced if we subtrafatidand surplus years of education (cf. spectima (2) and
Hypothesis P One extra year of required education increasedikelihood to acquire new skills in the firsbjo
with about 4 percentage points. This suggests |t that require additional years of formal edigcatlso

require more additional on-the-job training andexignce.

Apart from between-occupation effects, within-ocatipn effects of years of education were also rieda
However, their effects differ between the threeetymf skill acquisition and depend on whether they
influenced by surplus or deficit years of educatjon specification (3)). We found evidence of doamt com-
plementary effects on years of under-educationHgpothesis 3Ain which a deficit of formal education results

in less transferable and overall on-the-job slkilfjaisition. Years of over-education, were not founchave a
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statistically significant impact on skill acquistion the basis of specification (3). Yet, as owdueated workers
are employed in jobs that require fewer advancdt astquisition on the job, they have lower skitcpisition
probabilities than adequately educated workers aigimilar educational background. This suppbistpothesis
4 and rejects the career mobility thesis that owkreation is a good investment in additional skilfjaisition. A
similar conclusion cannot be made with respectriden-education because the negative effect fromsyefa

under-education is compensated for by a positifecefrom working at higher job levels.

Table 3: The relationship between formal education andl akquisition: logit marginal effects

Any skill acquisition Transferable or general skiiquis. General skill acquisition
Standard Occupation Occupation| Standard Occupation Occupation| Standard Occupation Occupation
logit random fixed logit random fixed logit random fixed
effects effects effects effects effects effects
€y @ ©)) @ @ ©)) @ @ 3
YEDUC 0.019*+* 0.021*+* 0.011**
YREQE 0.037%*** 0.043*** 0.023***
YOVER -0.002 -0.004 -0.006 -0.011 -3.00 -0.011
YUNDER -0.019** -0.027** -0.025***  -0.029*** -0.009 -0.012
Individuals 4389 4389 3997 4389 4389 4074 4389 4389 4159
Groups (occup. 376 206 376 219 376 236
Chi? 484.8**  400.1**  184.9** | 464.9%*  398.1**  158.0*** | 193.6**  186.3*** 80.8***
4) ®) (6) “ ®) (6) “ ®) (6)
YEDUC 0.019%** 0.021*** 0.010**
YREQE 0.038*** 0.043*** 0.021%**
YOVER -0.004 -0.014 -0.007 -0.022* -0.004 -0.019*
YUNDER -0.017* -0.024 -0.022** -0.021 004 -0.005
YEDUC*GEN 0.000 0.001 0.003***
YREQE*GEN 0.000 0.000 0.004**
YOVER*GEN 0.005 0.024* 0.005 0.024* 0.002 0.013
YUNDER*GEN -0.004 -0.016 -0.006 -0.022 -0.012 -0.014
Individuals 4389 4389 3584 4389 4389 3786 4389 4389 3896
Groups (occup. 596 264 596 302 596 322
Chi2 485.3**  521.5%*  182.6%* | 465.5%* = 460.5**  161.7** | 202.8**  189.5*** 79.6%**

YEDUC = years of educationyREQE= years of required educatiofOVER= years of over-educatio’y{UNDER= years of under-
educationGEN= dummy for general study program orientation;

Also included, but not reported: intercept, dumnig@sgender (1 dummy), non-European descent (Hortq1), region of employment (5),
firm size (3), industry (11), public sector work@), contract type (3), student work experience &tje, percentage of employment (full-
time = 100%), tenure, tenure squared, and tensréua;

Data source: SONAR 1978(23), SONAR 1978(26), antlSR 1980(23), own calculations;

* 1 p <.10; **: p <.05; **: p <.01.

Further, we stated that substitution effects dlyito be more important with respect to genekdl acquisi-
tion, whereas complementary effects can be expaotddminate for more specific skill acquisitiddypothesis
5). Some of our results support this hypothesis.ifstance, the impact of one extra year of requagdcation
is found to be about 4 pp on overall and transferakill acquisition compared to about 2 pp on gahskill
acquisition. Further, the complementary effecthwitspect to years of under-education are notedverall and

transferable skill acquisition but not for genestkill acquisition.

Also for the last hypothesidHgpothesis i which states that complementary effects are npooaounced for
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generally-educated individuals than for vocatiopadlucated individuals, we found some evidence3pecifi-
cation (4), (5) and (6)). We found a small butistatally significantly higher impact of years ofiecation or
years of required education on general skill adtjorsfor generally-educated individuals. Furthen, the basis
of specification (6), we found that years of overeastion has a negative impact on transferable oergé skill
acquisition for vocationally-educated workers, hat for generally-educated work&swith respect to under-
education, we found no evidence on differentiabet. We also executed alternative estimates bgusine
month and six months of work-placement experierscerierion to distinguish between generally- andatio-
nally-educated individuals. As shown in AppendixtBgse definitions delivered similar results regagycdthe
differential impact of years of education on geheidll acquisition (specification (4)) and of ysaof over-
education on transferable or general skill acqoisif{specification (6)). However, the differentiahpact of
years of required education on general skill aégtjoiswas in both cases not statistically significaFinally, the
one-month indicator delivered a more pronouncedtieg effect for years of undereducation amongehaeih
a general degree, and a statistically insignifidgatdgraction effect between years of overeducasind general

education on any skill acquisition.

Table 4: The relationship between formal education andhitng participation: logit marginal effects and

Poisson coefficients

Formal training participation Informal training participation Number of formal training courses
(logit marginal effects) (logit marginal effects) (Poisson coefficients)
Standard Occupation Occupation| Standard Occupation Occupation| Standard Occupation Occupation
logit random fixed logit random fixed logit random fixed
effects effects effects effects effects effects
1) &) (©)] @ @) 3 (€] @ (©)]
YEDUC 0.010** 0.013*** 0.087***
YREQE 0.017%** 0.015*** 0.158***
YOVER 0.000 -0.006 0.012*  0.009 0.030 0.022
YUNDER -0.008 -0.009 -0.011 -0.014 -0.069**  -0.056*
Individuals 4389 4389 3921 4389 4389 4174 4389 4389 3961
Groups (occup. 374 201 374 240 376 215
Chi? 669.6***  383.8¥*  2759%* | 25]1.8%*  226.7** = 102.4** | 1956.4***  836.4**  696.0***
4 ®) (6) 4 ®) (6) 4 (5) (6)
YEDUC 0.010** 0.012** 0.089***
YREQE 0.017*** 0.013** 0.158**+*
YOVER 0.000 0.008 0.015** 0.008 0.026 0.033
YUNDER 0.005 0.018 -0.018 -0.022 .010 0.013
YEDUC*GEN | -0.001 0.002 -0.005*
YREQE*GEN 0.000 0.003* -0.003
YOVER*GEN -0.002 -0.031* -0.006 0.004 -0.008 -0.059
YUNDER*GEN -0.027* -0.058** 0.011 0.012 0-56***  -0.143**
Individuals 4389 4389 3590 4389 4389 4006 4389 4389 3641
Groups (occup. 596 274 596 346 596 292
Chi? 670.2**  4152%*  271.6%* | 254.3**  224.0**  100.6** | 1958.0***  864.8** = 690.9***

YEDUC = years of educationyREQE= years of required educatiofOVER= years of over-educatio’y{UNDER= years of under-
educationGEN = dummy for general study program orientation;cAlscluded, but not reported: intercept, dummiesgender (1 dummy),
non-European descent (1), cohort (1), region ofleympent (5), firm size (3), industry (11), publiector worker (1), contract type (3),
student work experience (1), age, percentage ofagment (full-time = 100%), tenure, tenure squasat tenure residual;

Data source: SONAR 1978(23), SONAR 1978(26), antlSR 1980(23), own calculations;

*p <.10; **: p <.05; ¥**: p <.01.
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A disadvantage of the fixed-effects logit modethat the identification of the mismatch effectsyortlies on
occupations with varying values of skill acquisitiand also requires sufficient within-occupatiomiaton in
years of over- and undereducation. Therefore, se ekecuted fixed-effects estimates relying on raggrega-
te occupations and on random-effects estimates @dgtlupation mean years of over- and undereducaison
additional control variables. As shown in AppenBiand G, also these estimates did reveal a diffietempact
of years of overeducation on transferable of gdrekil acquisition. However, the differential imgaon any

skill acquistion did not show up on the basis &f tixed-effect model that relies on more aggregatipations.

Finally, we also review some results regardingitigact of formal education on training participati@f. Table
4). The estimates for informal training confirm sowf the trends that had been previously estalulistyeour
direct self-assessment indicators. For instancarsyef required education were found to have atipeseffect
on informal training participation. Furthermore stimpact was higher for generally-educated indiaid.
However, results were clearly different for the hitoccupation effects. The impact of overeducatim
transferable and general skill acquisition was tbtmbe negative for vocationally-educated indiaildy and we
found no such impact on training participation. @esults suggest that the impact of overeducatiofoomal
training participation is even higher for vocatipaeducated than for generally-educated ones, wbatradicts
hypothesis 8. Finally, we found no evidence on a differentimbiact of undereducation on skill acquisition for
generally- and vocationally educated individual$ieveas the impact of undereducation on formal itrgin

participation was found to be significantly lower fyenerally-educated individuals.

V. Discussion

Our outcomes clearly revealed that higher-educaigigiduals are more likely to acquire skills dugitheir first
jobs than lower-educated people, what suggestsctiaplementary effects dominate substitution efeThis
outcome was mainly explained by between-occupatitects; higher-educated school-leavers are seldote
occupations that require more additional on-thegkiti acquisition. The most pronounced betweendpation
effect was noted on the acquisition of job-spec#fiills. The effect on general skill acquisitionuatly was
found to be more modest and appears to dependeonrifntation of education; additional years of eyah
education seem to be more helpful for employmerddoupations that require further general skillLasigion
than additional years of vocational education. \Wibccupation effects were also revealed, but #ygyeared to
depend on the type of mismatch, and differed fervlirious types of skill acquisition. Under-edudaterkers,
for example, do not make up their deficit of forredlucation skills with more skill acquisition oretfob. On the
contrary, they were found to acquire less additipotaspecific and transferable skills than adeglya¢ducated
workers who occupy similar occupations. Over-edestaorkers with a vocational degree substitutedr the
surplus of formal education for less additionahsferable or general skill acquisition. Hence, gittee negative
between-occupation effect that is associated withkimg at lower job levels, over-educated workdss dave

lower skill acquisition probabilities than adequteducated workers with similar educational baokigds.

Several of these findings were supported by analgsethe relationship between formal education teaiding
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participation, both in this study and in the litew®. The dominance of complementary effects, rigtance, is
largely confirmed (see, e.g., Brunello, 2004). kert Heijke et al. (2003b) found that general skillso have a
positive impact on training participation, where@s found such an impact on informal training p#pttion.
Finally, also the career mobility thesis is typigakjected on the basis of training participatindicators (see,
e.g., Buchel and Mertens, 2004). Other outcomesgkier, were clearly different. Undereducation, ifetance,
seems to have a clear negative impact on skilliaitaun, but not on training participation. Furthatong with
other studies, we found that over-educated workerge at least as many training opportunities ag the
adequately educated colleagues. For vocationallgagdd individuals, however, this does not seeirnatuslate
into equal transferable and general skill acquaisitiThese differential outcomes might, inter atia,explained
by the importance of learning by doing and substitueffects between formal education and formahing (cf.
Verhaest and Omey, 2010). Overeducated workersamithcational degree, for instance, might expegdass

learning by doing, or their training might be mgrelrepetition of what has been learned in edugatio

Our findings have important policy implications. Asurow (1975) states, education generates indgualhe
skills gap created in formal education betweenviddials expands further during their careers. Meeepthe
finding that under-educated workers acquire jusinash or even fewer additional skills than theiequiately
educated colleagues in similar occupations seeneeriirm Heckman'’s (1999) statement that theresanme
limits to the trainability of low-skilled workergit least, learning by doing alone will not solveithskills deficit
and more formalised training and education ardylike be needed. Also, the finding that vocatiopa&tiucated
workers acquire fewer additional general skills paned with generally educated individuals might enav
substantial implications. One interpretation ist thpanerally educated individuals compensate aralrshortage
of relevant labour market skills with more skilloaiisition on-the-job® An alternative interpretation, however,
might be that a lack of generic skills impedes #idity of vocationally educated school-leaversaimuire
further skills on the job. This would be problemagspecially during times of rapid technologidahiege when
technology-specific skills become less valuable arwde generic skills, such as learning abilities;dme more
valuable. Moreover, as Autor et al. (2003) showgrdwing computerisation might raise the demandnimn-
routine tasks requiring general skills, such asblgnm-solving or complex communication skills. Lgstthe
statement that over-education is the best way \esinin experience is questionable if over-educatetkers
have lower skill acquisition probabilities than sleowith a similar educational background who aregadtely
educated. Previous studies have shown that overageil workers have lower wage growth (Buchel and
Mertens, 2004) or are less satisfied (Verhaest@mey, 2009). These results suggest that over-edacat at

least at labour market entry, rather involuntary.

An important research implication of this studythat training indicators are not well suited to tcaijmg skill
acquisition. Nevertheless, our indicators haverthiaiitations. For instance, it was not possibleseparate
specific from overall skill acquisition on the basif our data. Moreover, we have no informationtbe
intensity of skill acquisition. Finally, the genkgkills category groups a variety of skills thainchave different
implications. Some skills, such as problem-solvisg, generic as they stimulate further learnindne®t, such as
the knowledge of how to work with a specific softevgpackage, can also be general but might havengssct

on further skill acquisition. Thus, a further arsa$y should be conducted using more detailed inféoma
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regarding the types of acquired skills. Anotheediion for further research is a more detailed ymislof the
influence of general and vocational education. Safneur conclusions regarding this issue were obiust
across our alternative indicators for general andational education. An analysis that is based anoae
detailed and accurate indicator might clarify thigurther, although we attempted to control for pues
endogeneity in education, it remains arguable wdrethe detected relationships are actually calsahce,
additional evidence that accounts for this, basednstance on natural experiments, would be wetcamwell.
Next, there is a focus on first jobs in this studithough this focus has several advantages, itlavolearly be
interesting to know how the relationship betweenocation and skill acquisition further evolves ogeperson's
career. Finally, with respect to the within-occupateffects of education, we only focused on theaot of
over- and under-education, and some individualshmajso be mismatched to the subject of their study
programmes. Moreover, research shows that eduehtimismatches do not necessarily correspond td skil
mismatches (see Allen and van der Velden, 2001leGesnd Mcintosh, 2007). Hence, it might also berag-

ting to investigate the consequences of these typessmatches for skill acquisition on the job.

V1. Conclusion

The central aim of our paper was to analyse thatiogiship between formal education and skill adtjais in
young workers'’ first jobs. The overall effect ofays of formal education was divided into betweerd within-
occupation effects. We directly measured skill @gitjon using subjective assessments, and we distaited
between general and vocational types of formal atime. The overall effect of education on skill atsition
was found to be positive. This is predominantlylaiped by between-occupation effects; jobs thatiregmore
formal education also require more additional skiljuistion. Within occupations, we found some ek on
both dominant complementary and substitution effe¢inder-educated workers have lower overall skill
acquisition probabilities than adequately educatedkers in similar occupations; over-educated wiskeith a
vocational degree acquire fewer transferable oeggrskills than their adequately educated colleag&urther,
over-educated workers also acquire fewer additigkdlls than adequately educated workers with simil
educational backgrounds. These findings have irapbitmplications with respect to labour market gy,
the merits of vocationalisation, and the debateowareducation. More research relying on more dethil

measurements and on more experimental approacahesyhr, would be welcome.
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Appendix A: Pooled regresssion results

Table Al: The relationship between formal education antl akquisition: logit coefficients — pooled regress

Any skill acquisition

Transferable or generd
skill acquisition

| General skill acquisition

(3) 3) 3)
Years of required education 0.206*** 0.198** 0.101***
Years of over-education -0.009 -0.022 -0.013
Years of under-education -0.105** -0.114%** 0.e41
LR Chi2 (35) 617.8*** 601.7*** 229.4%**

(6) (6) (6)
Years of required education 0.209*** 0.195** 0.093***
Years of over-education -0.022 -0.033 0.012
Years of under-education -0.095* -0.101** -0.017
Years of req. education * general program -0.002 -0.001 0.017*
Years of over-education * general program 0.028 0.023 0.001
Years of under-education * general program  -0.021 -0.026 -0.062
LR Chi2 (38) 619.8*** 604.4**+* 237.7%*

Also included, but not reported: cf. Table 3; Dstairce: SONAR 1978(23), SONAR 1978(26), and SONABO{23), own calculations; *

p <.10; **: p <.05; ***: p < .01.
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Appendix B: Summary statistics on covariates

Mean Std. dev.
Male 0.500
Non-western background 0.052
Cohort: born in 1980 0.464
Age 20.848 1.826
Student work/holiday work experience 0.808
Region of employment: Antwerp 0.288
Region of employment: Limburg 0.131
Region of employment: Eastern Flanders 0.197
Region of employment: Western Flanders 0.174
Region of employment: Flemish Brabant 0.131
Region of employment: Brussels 0.080
Type of contract: permanent 0.439
Type of contract: fixed term 0.343
Type of contract: casual/seasonal 0.193
Type of contract: employment measure 0.025
Firm size: < 10 workers 0.223
Firm size: 10 — 49 workers 0.311
Firm size: 50 — 249 workers 0.257
Firm size: > 249 workers 0.209
Public sector 0.184
Sector: Agriculture, mining & fishing 0.011
Sector: Industry 0.229
Sector: Construction 0.057
Sector: Commerce 0.163
Sector: Catering 0.049
Sector: Transport and communication 0.057
Sector: Finance 0.036
Sector: Professional services 0.105
Sector: Government 0.041
Sector: Education 0.098
Sector: Health Care 0.115
Sector: Other Services 0.039
Percentage of employment 0.940 0.162
Observed tenure (months) 15.654 15.11

Data source: SONAR ¢78 (23), c78 (26), and c80, @8h calculations; N = 4389.



Appendix C: Alternative specifications with respect to tenure

Table C1: The relationship between formal education ant akquisition: logit coefficients — specificatiovithout tenure residual

Any skill acquisition Transferable or general skitiquisition General skill acquisition
Standard Occupation Occupation| Standard Occupation Occupation| Standard Occupation Occupation
logit random fixed effects logit random fixed effects logit random fixed effects
effects effects effects
1) 2) 3) 1) 2) 3) 1) 2) 3)
Years of education 0.102*** 0.098*** 0.052**
Years of required education 0.204*** 0.193*** 0.102***
Years of over-education -0.012 -0.017 -0.024 -0.042 -0.010 -0.039
Years of under-education -0.107** -0.113** -0.118  -0.121*** -0.048 -0.058
Individuals 4389 4389 3997 4389 4389 4074 4389 4389 4159
Groups (Occupations) 376 206 376 219 376 236
Chi2 481.0%** 401. 7%+ 183.6*** 458, 2%+ 396.7*+* 156.8*** 188.2*** 181 .5%** 77.8%*
(4) (5) (6) (4) (5) (6) 4) 5) (6)
Years of education 0.100*** 0.096*** 0.045**
Years of required education 0.205*** 0.190*** 0.092***
Years of over-education -0.021 -0.057 -0.032 -0.092** -0.016 -0.082**
Years of under-education -0.097* -0.101 108x* -0.095 -0.024 -0.032
Years of education * general program  0.005 0.006 0.017***
Years of req. educ. * general program -0.001 0.002 0.019**
Years of over-educ. * general program 0.029 0.103* 0.024 0.115** 0.011 0.075
Years of under-educ. * general progr -0.022  -0.065 -0.028 -0.091 -0.058 -0.057
Individuals 4389 4389 3584 4389 4389 3786 4389 4389 3896
Groups (occupations) 596 264 596 302 596 322
Chi2 481, 7% 520.1*** 182.1*** 459 2%+ 456.6*** 159.8*** 198.8*** 187.8*** 76.1%+*

Also included, but not reported: dummies for ger{dedlummy), non-European descent (1), cohort €9ion of employment (5), firm size (3), industril}1public sector worker (1), contract type (3ud&nt work experience
(1), age, percentage of employment (full-time = %)0 tenure and tenure squared; Data source: SONARS(23), 1978(26) and 1980(23), own calculations; p* <.10; **: p < .05; *** p < .01.
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Table C2: The relationship between formal education antl akguisition: logit coefficients — specificatiavithout tenure controls

Any skill acquisition

Transferable or general skitiquisition

General skill acquisition

Standard Occupation Occupation| Standard Occupation Occupation| Standard Occupation Occupation
logit random fixed effects logit random fixed effects logit random fixed effects
effects effects effects
) ) 3 ) 2) 3) 1) ) 3
Years of education 0.097*+* 0.094*** 0.050**
Years of required education 0.202*** 0.194*** 0.102***
Years of over-education -0.025 -0.017 -0.034 -0.042 -0.014 -0.039
Years of under-education -0.107*** -0.113** -0 -0.121 %** -0.046 -0.058
Individuals 4389 4389 3997 4389 4389 4074 4389 4389 4159
Groups (Occupations) 376 206 376 219 376 236
Chi2 346 5%+ 283.7x+* 183.6*** 358, 7+ 318.2%* 156.8*** 172 .4%+* 173.2%* 77.8%**
4 ®) (6) 4 ®) (6) 4 ©) (6)
Years of education 0.096*** 0.093*** 0.044**
Years of required education 0.204*** 0.191*** 0.092***
Years of over-education -0.029 -0.062 -0.038 -0.095** -0.020 -0.084**
Years of under-education -0.103* -0.102 110+ -0.101* -0.026 -0.035
Years of education * general program  0.001 0.003 0.016***
Years of req. educ. * general program -0.001 0.000 0.018**
Years of over-educ. * general program 0.016 0.081 0.017 0.099* 0.009 0.067
Years of under-educ. * general progr -0.013  -0.039 -0.014 -0.066 -0.051 -0.047
Individuals 4389 4389 3584 4389 4389 3786 4389 4389 3896
Groups (occupations) 596 264 596 302 596 322
Chi2 346 5%+ 359.7*** 96.7*** 359.0%* 386.7*** 97 Lxxx 181.6*** 177, 1% 62.8***

Also included, but not reported: dummies for ger{dedlummy), non-European descent (1), cohort €9ion of employment (5), firm size (3), industril}1public sector worker (1), contract type (3ud&nt work experience

(1), age, and percentage of employment (full-tin08%); Data source: SONAR 1978(23), 1978(26) &80(23), own calculations; *: p <.10; **: p < .05%: p <.01.
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Appendix D: Full estimation results

Table D1: Overall skill acquisition: Logit coefficients arslandard errors

STANDARD LOGIT

OCCUPATION
RANDOM EFFECTS

OCCUPATION
FIXED EFFECTS

Years of education 0,164 (,022)

Years of required education 0,209+  (,027)

Years of over-education -0,022 (,032) | -0,055 (,041)
Years of under-education -0,095 (,055) | -0,096 (,066)
Years of education * general program 0,002 (,006)

Years of req. educ. * general program -0,002 (,009)

Years of over-educ. * general program 0,028 (,029) 0,095 (,057)
Years of under-educ. * general program -0,021 (,081) | -0,065 (,097)
Male 0,501 (,083) 0,444+ (,085) 0,309 (,107)
Non-western background 0,164 (,164) 0,189 (,167) 0,244 (,181)
Age 0,003 (,050) 0,014 (,052) 0,000 (,056)
Cohort: born in 1980 -0,058 (,075) | -0,035 (o7e) | -0,011 (,085)
Student job experience 0,160~ (,095) 0,191 (,096) 0,200~ (,106)
Percentage of employment 0,004 (,003) 0,000 (,003) | -0,002 (,003)
Type of contract: permanent (ref.)

Type of contract: fixed term -0,352x (,134) -0,218 (,135) | -0,203 (,153)
Type of contract: casual/seasonal -0,885+  (,191) -0,450~ (,188) | -0,507+ (,214)
Type of contract: employment measure | -0,518« (,252) -0,260 (,256) | -0,134 (,294)
Region of employment: Antwerp (ref.)

Region of employment: Limburg 0,072 (,120) 0,045 (,122) 0,171 (,132)
Region of employment: Eastern Flanders 0,049 (,108) 0,064 (,110) 0,133 (,118)
Region of employment: Western Flanders -0,167 (110) | -0,168 (112) | -0,017 (,123)
Region of employment: Flemish Brabant 0,020 (,124) 0,027 (,127) 0,057 (,140)
Region of employment: Brussels 0,145 (,165) 0,038 (,168) 0,156 (,189)
Firm size: < 10 workers (ref.)

Firm size: 10 — 49 workers -0,23 1 (,104) -0,138 (106) | -0,084 (,118)
Firm size: 50 — 249 workers -0,114 (115) | -0,016 (,117) 0,104 (,135)
Firm size: > 249 workers 0,074 (,133) 0,148 (,136) 0,222 (,157)
Sector: Industry (ref.)

Sector: Agriculture, mining & fishing -0,106 (,350) 0,035 (,353) 0,640 (,576)
Sector: Construction 0,808+ (,203) 0,736% (,204) 0,698+ (,282)
Sector: Commerce -0,174 (,123) | -0,075 (,125) 0,184 (,160)
Sector: Catering -0,132 (,187) | -0,027 (,189) 0,163 (,299)
Sector: Transport and communication 0,358+ (,182) 0,410+ (,186) 0,662+ (,240)
Sector: Finance 0,341 (,238) 0,207 (,242) 0,101 (,337)
Sector: Professional services 0,225 (,151) 0,093 (,158) 0,256 (,193)
Sector: Government 0,082 (,240) | -0,127 (.246) | -0,110 (,304)
Sector: Education 0,61 20 (,212) -0,010 (222) | -0,184 (,367)
Sector: Health Care 0,367+ (,155) 0,013 (161) | -0,011 (,260)
Sector: Other Services 0,214 (,209) 0,080 (,213) | -0,146 (,285)
Public sector 0,037 (,151) | -0,030 (,153) | -0,071 (,170)
Tenure (years) 0,535 (,174) 0,630+ (,175) 0,57 2 (,198)
Tenure? -0,009¢ (,002) -0,008 (,002) -0,007x+* (,002)
Residual first stage tenure regression 0,313+ (,164) 0,148 (,165) 0,131 (,187)
Intercept -1,129 (1,067)| -2,196+ (1,074)

Data source: SONAR ¢78(23), c78(26), and c80(28i) calculations; N = 4389.
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Table D2: Transferable or general skill acquisition: Logptefficients and standard errors

OCCUPATION OCCUPATION

STANDARD LOGIT | £ \ANDOM EFFECTS  FIXED EFFECTS
Years of education 0,09+ (,021)
Years of required education 0,196+ (,026)
Years of over-education -0,033 (,031) | -0,088= (,040)
Years of under-education -0,101 (,051) -0,087 (,060)
Years of education * general program 0,003 (,006)
Years of req. educ. * general program 0,000 (,009)
Years of over-educ. * general program 0,021 (,031) 0,100+ (,055)
Years of under-educ. * general program -0,028 (,075) | -0,091 (,089)
Male 0,317 (,078) 0,250 (,081) 0,150 (,100)
Non-western background 0,104 (,154) 0,121 (,157) 0,187 (,172)
Age 0,018 (,047) 0,027 (,049) 0,014 (,052)
Cohort: born in 1980 -0,135 (070) | -0,115 (o71) | -0,087 (,079)
Student job experience 0,213+ (,088) 0,238¢+ (,090) 0,249+ (,098)
Percentage of employment 0,005 (,003) 0,001 (,003) 0,000 (,003)
Type of contract: permanent (ref.)
Type of contract: fixed term -0,375¢ (,125) 0,261 (,126) -0,278= (,142)
Type of contract: casual/seasonal -0,970 (,180) -0,583w (,178) -0,64 4+ (,200)
Type of contract: employment measure | -0,357 (,240) | -0,117 (,244) | -0,069 (,276)
Region of employment: Antwerp (ref.)
Region of employment: Limburg 0,129 (,113) 0,111 (,115) 0,215 (,123)
Region of employment: Eastern Flanders 0,004 (,099) 0,016 (,102) 0,060 (,109)
Region of employment: Western Flanders -0,134 (.103) | -0,136 (105) | -0,040 (,116)
Region of employment: Flemish Brabant 0,019 (,115) 0,023 (,117) 0,017 (,129)
Region of employment: Brussels 0,226 (,152) 0,135 (,155) 0,173 (,172)
Firm size: < 10 workers (ref.)
Firm size: 10 — 49 workers -0,125 (,097) | -0,035 (,099) 0,022 (,110)
Firm size: 50 — 249 workers 0,082 (,107) 0,184+ (,111) 0,312« (,125)
Firm size: > 249 workers -0,024 (,121) 0,049 (,126) 0,200 (,144)
Sector: Industry (ref.)
Sector: Agriculture, mining & fishing -0,383 (,321) | -0,250 (,328) | -0,300 (,535)
Sector: Construction 0,554+ (,169) 0,503 (,173) 0,511 (,244)
Sector: Commerce -0,074 (,117) 0,018 (,122) 0,163 (,151)
Sector: Catering -0,042 (,179) 0,079 (,192) 0,240 (,288)
Sector: Transport and communication 0,358 (,167) 0,392 (,173) 0,393 (,219)
Sector: Finance 0,341 (,216) 0,210 (,222) 0,084 (,314)
Sector: Professional services 0,188 (,140) 0,039 (,148) 0,017 (,181)
Sector: Government 0,191 (,223) | -0,020 (231) | -0,165 (,285)
Sector: Education 0,644 (,196) 0,048 (212) | -0,182 (,333)
Sector: Health Care 0,388+  (,145) 0,038 (157) | -0,119 (,248)
Sector: Other Services 0,255 (,196) 0,113 (,204) | -0,062 (,273)
Public sector -0,056 (,139) | -0,120 (142) | -0,113 (,157)
Tenure (years) 0,321 (,160) 0,390+ (,162) 0,366+ (,182)
Tenure? -0,008 (,002) -0,00 7+ (,002) -0,007x+* (,002)
Residual first stage tenure regression 0,388 (,154) 0,253 (,155) 0,240 (,174)
Intercept -1,546 (,998) | -2,432 (1,010)

Data source: SONAR ¢78(23), c78(26), and c80(28ih calculations; N = 4389.
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Table D3: General skill acquisition: Logit coefficients aathndard errors

STANDARD LOGIT

OCCUPATION
RANDOM EFFECTS

OCCUPATION
FIXED EFFECTS

Years of education

Years of required education

Years of over-education

Years of under-education

Years of education * general program
Years of req. educ. * general program
Years of over-educ. * general program
Years of under-educ. * general program
Male

Non-western background

Age

Cohort: born in 1980

Student job experience

Percentage of employment

Type of contract: permanent (ref.)
Type of contract: fixed term

Type of contract: casual/seasonal
Type of contract: employment measure
Region of employment: Antwerp (ref.)
Region of employment: Limburg
Region of employment: Eastern Flander
Region of employment: Western Flande
Region of employment: Flemish Brabant
Region of employment: Brussels

Firm size: < 10 workers (ref.)

Firm size: 10 — 49 workers

Firm size: 50 — 249 workers

Firm size: > 249 workers

Sector: Industry (ref.)

Sector: Agriculture, mining & fishing
Sector: Construction

Sector: Commerce

Sector: Catering

Sector: Transport and communication
Sector: Finance

Sector: Professional services

Sector: Government

Sector: Education

Sector: Health Care

Sector: Other Services

Public sector

Tenure (years)

Tenure?

Residual first stage tenure regression

0,044 (022

0,014 (,005)

0,151+ (,075)

-0,164 (,162)
0,039 (,043)
0,005 (,069)
0,104 (,091)

0,005+ (,003)

-0,201* (,116)
0,639 (,170)

-0,174 (,229)
-0,015 (,112)
5 0,127 (,096)
$-0,171* (,103)
-0,050 (,209)
0,153 (,132)
0,012 (,096)
0,164 (,104)
0,150 (,117)
-0,382 (,353)
-0,105 (,162)
-0,019 (,119)
-0,087 (,186)
0,279 (,155)
0,208 (,189)
0,083 (,133)
0,180 (,210)
0,132 (,180)
-0,250+ (,144)
-0,068 (,194)
0,032 (,131)
0,050 (,145)

0,004+ (,002)
0,279~ (,141)

Intercept

-2,657+  (912)

0,095+« (,026)
-0,018 (,033)
-0,020 (,053)

0,017+ (,008)

0,008 (,034)
-0,057 (,076)
0,143+ (,079)
-0,171 (,165)
0,037 (,044)
0,028 (,070)
0,112 (,093)
0,004 (,003)
-0,156 (,117)
-0,459¢ (,168)
-0,051 (,232)
-0,018 (,114)
0,155 (,098)
-0,164 (,105)
-0,043 (,111)
0,120 (,135)
0,060 (,099)
0,228 (,108)
0,217+ (,122)
-0,302 (,364)
-0,144 (,169)
-0,001 (,126)
0,015 (,203)
0,281+ (,161)
0,159 (,198)
0,008 (,140)
0,035 (,218)
-0,131 (,200)
-0,376+ (,161)
-0,105 (,204)
-0,009 (,133)
0,071 (,145)
-0,003+ (,002)
0,227 (,141)

-3,081x  (921)

-0,077
-0,021

0,055
-0,056
0,214
-0,139
0,014
0,056
0,110
0,004

0,259+
-0,589
-0,194

0,067
0,235+
-0,083
0,023
0,152

0,037
0,342
0,333~

-0,441
-0,377
-0,134
-0,182
-0,084
0,001
-0,147
-0,387
-0,352
0,514+
-0,271
0,000
0,019
-0,004++
0,298

(,042)
(,060)

(,057)
(,086)
(,095)
(,175)
(,048)
(,077)
(,099)
(,003)

(,131)
(,189)
(,262)

(,122)
(,105)
(,114)
(,122)
(,150)

(,109)
(,120)
(,139)

(,578)
(,226)
(,153)
(,301)
(,206)
(,281)
(,169)
(,269)
(,296)
(,243)
(,274)
(,148)
(,164)
(,002)
(,159)

Data source: SONAR ¢78(23), c78(26), and c80(28h calculations; N = 4389.
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Appendix E: The relationship between formal education andl akquisition using alternative definitions foretlorientation of the study program: Logit coeffiti® and

standard errors (in parentheses)

Any skill acquisition Transferable or general sktiquisition. General skill acquisition
STANDARD OCCUPATION  OCCUPATION STANDARD OCCUPATION  OCCUPATION STANDARD OCCUPATION  OCCUPATION
LOGIT RANDDOM FIXED LOGIT RANDDOM FIXED LOGIT RANDDOM FIXED
EFFECTS EFFECTS EFFECTS EFFECTS EFFECTS EFFECTS
Definition: GENA1 4) 5) (6) 4) (5) (6) 4 (5) (6)
YEDUC 0.102*** (.022) 0.098*** (.021) 0.051* (.022
YREQE 0.210** (.028) 0.202*** (.026) 0.108*** (.02p
YOVER -0.023 (.031) -0.056 (.037 -0.038 (.030) -0.085** (.036) -0.024 (.032) 0.072* (.038)
YUNDER -0.067 (.054) -0.064 (.061 -0.076 (.049) -0.063 (.056 -0.042 (.051)0.043 (.058)
YEDUC*GENAL 0.005 (.007) 0.003 (.006) 0.011t:006)
YREQE*GENAL -0.001 (.010) -0.003 (.009) 0.007 (.008)
YOVER*GENAL 0.042 (.034) 0.136** (.063 0.048 .034) 0.112* (.060) 0.043 (.035)  0.117%.063)
YUNDER*GENA1 -0.100 (.085) -0.165 (.103 -0.100 (.078) -0.183* (.096) -0.013 (.078)-0.029 (.090)
Individuals 4389 4389 3592 4389 4389 3793 4389 4389 3938
Groups 598 259 598 294 598 320
Chi2 485.8*** 455 .6*** 180.8%** 465.7%** 426.3*** 162.6%* 199.1%* 188.2%* 81.5%*
Definition: GENA2 4) (5) (6) 4) (5) (6) 4 (5) (6)
YEDUC 0.099*** (.023) 0.094** (.022) 0.038* (.®
YREQE 0.206*** (.029) 0.194*** (.028) 0.089** (.02y
YOVER -0.036 (.035) -0.058 (.044 -0.046 (.034) -0.111* (.045) -0.028 (.036) 0.063 (.048)
YUNDER -0.100* (.058) -0.090 (.068 -0.088%.053) -0.092 (.063 -0.010 (.055) .02® (.061)
YEDUC*GENA2 0.004 (.007) 0.005 (.006) 0.011%.006)
YREQE*GENA2 -0.003 (.010) 0.001 (.009) 0.012(.008)
YOVER*GENA2 0.041 (.033) 0.089 (.059 0.034(.032)  0.119** (.056) 0.015 (.033)  0.020 (.059)
YUNDER*GENA2 -0.018 (.082) -0.073 (.095 -0.057 (.075)  -0.090 (.088 -0.061 (.075)0.134 (.085)
Individuals 4389 4389 3633 4389 4389 3808 4389 4389 3949
Groups 590 263 590 298 590 326
Chi2 485.6%** 436.6%** 182.7%* 466.3*** 428.7%** 166.0%** 198.7%* 190.8%** 84,7+

YEDUC = years of educatior REQE= years of required educatioiDVER= years of over-educatioWUNDER= years of under-educatioBENA1= dummy for general study program orientation eolasn
one month of work-placement experienGENA2= dummy for general study program orientation,gdagn six month of work-placement experience; Atstuded, but not reported: cf. table 3. Data seurc
SONAR ¢78(23), ¢78(26), and c80(23), own calcufetjdN = 4390.



Appendix F: Estimates relying on more aggregate occupations

Table F1: The relationship between formal education andl akquisition: logit coefficients — occupation éis

effects

Any skill acquisition

Transferable or generd
skill acquisition

| General skill acquisition

(3) (3) 3)
Years of over-education -0.018 -0.045 -0.042
Years of under-education -0.103** -0.108*** .062
Individuals 4207 4255 4283
Groups (occupations) 138 144 150
Chi2 194.6*** 161.2%* 80.8***
(6) (6) (6)
Years of over-education -0.050 -0.084** -0.065
Years of under-education -0.106* -0.097* -0.050
Years of over-education * general program 0.082 0.092* 0.041
Years of under-education * general program  -0.034 -0.048 -0.045
Individuals 4026 4127 4128
Groups (occupations) 206 224 230
Chi2 190.5%** 161.8*** 80.0***

Also included, but not reported: cf. Table 3; Dstairce: SONAR 1978(23), SONAR 1978(26), and SONABO{23), own calculations; *

p <.10; **: p < .05; ***: p < .01.
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Appendix G: Occupation random-effects estimates — alternatpecification with occupation mean years of

over- and under-education

Table G1: The relationship between formal education andl sldquisition: logit coefficients — occupation

random effects

Any skill acquisition

Transferable or generg
skill acquisition

| General skill acquisition

Years of required education 0.201*** 0.227** 0.1773
Years of over-education -0.012 -0.036 -0.045
Years of under-education -0.106** -0.11 7% .6a6
Mean (Years of over-education) -0.009 0.064 0.154**
Mean (Years of under-education) -0.001 0.005 -0.004
Individuals 4389 4389 4389
Groups (occupations) 376 376 376
Chi2 400.0*** 402, 1%+ 193.1%**
Years of required education 0.213*** 0.230*** 0.153
Years of over-education -0.056 -0.090** -0.077*
Years of under-education -0.090 -0.082 -0.023
Years of required ed.*general program -0.002 -0.002 0.019**
Years of over-ed. * general program 0.094* 100* 0.061
Years of under-ed. * general program -0.057 0.101 -0.068
Mean (Years of over-education) 0.056 0.131** 0.180*
Mean (Years of under-education) -0.034 -0.100 0.012
Mean (Years of over-ed. * general program)  -0.089 0.127* -0.079
Mean (Years of under-ed. * general progr|) 0.174 320* 0.013
Individuals 4389 4389 4389
Groups (occupations) 376 376 376
Chi2 500.0%*** 467, 1%+ 198.6%**

Also included, but not reported: cf. Table 3; Dstairce: SONAR 1978(23), SONAR 1978(26), and SONABO{23), own calculations; *

p <.10; **: p <.05; ***: p < .01.
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Appendix H: Control function approach estimates

Table H1: First stage estimates: linear regression coeffisi and standard errors (in parentheses)

Years of education

pn

Number of siblings

Education father: < Lower secondary (ref.)
Education father: Lower secondary
Education father: Higher secondary
Education father: Lower tertiary

Education father: Higher tertiary

Occupation father:
Occupation father:
Occupation father:
Occupation father:
Occupation father:
Occupation father:
Education mother:
Education mother:
Education mother:
Education mother:
Education mother:

workless / no father in the tarfrief.)
elementary level job
lower level job

Medium level job
Higher level job
Scientific level job

< Lower secondary (ref.)
Lower secondary
Higher secondary

Lower tertiary

Higher tertiary

\Willingness to accept work at a lower level thaigioally aimed

Willingness to accept shift work

Willingness to accept physically demanding work

Willingness to accept assembly line work

Willingness to accept work with irregular workingurs

Willingness to accept work that requires a furtineining of six months
Male

Non-western background

Age

Cohort: born in 1980

Region of residence
Region of residence
Region of residence
Region of residence

: Antwerp (ref.)

: Limburg

: Eastern Flanders
: Western Flanders

Region of residence: Flemish Brabant
Firm size: < 10 workers (ref.)

Firm size: 10 — 49 workers

Firm size: 50 — 249 workers

Firm size: > 249 workers

Sector: Industry (ref.)

Sector: Agriculture, mining & fishing
Sector: Construction

Sector: Commerce

Sector: Catering

Sector: Transport and communication
Sector: Finance

Sector: Professional services

Sector: Government

Sector: Education

Sector: Health Care

Sector: Other Services

Public sector

Student work experience

Years of education

Years of education * general program
Residual years of education first stage regression
Intercept

R2

-0,092++ (,026)
0,536 (,126)
0,688 (,122)
1,191%++ (,162)
1,284%% (,177)
0,049 (,197)

-0,020 (,150)
0,289* (,147)
0,397* (,171)
0,838 (,205)
0,515+ (,122)
0,778 (,116)
1,370%++ (,138)
0,850 (,217)

-0,854++ (,067)

-0,420% (,179)

-0,384++ (,068)
0,383 (,109)
0,200% (,100)
0,081 (,094)
0,095 (,110)

12,053+ (,185)

0,222

Years of required educati
-0,058* (,030)
0,227 (,152)
0,356** (,165)
0,254 (,249)
0,398 (,263)
0,090 (,211)
-0,117 (,161)
-0,049 (,162)
0,132 (,192)
-0,244 (,242)
-0,188+* (,095)
-0,103 (,090)
-0,261+* (,097)
-0,094 (,127)
0,240+** (,087)
0,053 (,082)
0,536*** (,122)
0,153 (,205)
0,162+** (,029)
-0,075 (,084)
-0,150 (,125)
-0,126 (,109)
-0,122 (,101)
-0,048 (,118)
0,338+ (,121)
-0,200* (,108)
-0,244** (,108)
0,502 (,366)
0,847+** (,173)
-0,126 (,127)
-0,102 (,191)
0,341+ (,173)
1,172k (,206)
1,348 (,143)
1,577 (,238)
3,060** (,199)
2,073 (,153)
1,025+ (,211)
0,293+ (,146)
-0,190* (,101)
0,533+ (,108)
0,004 (,006)
-0,130 (,107)
-0,096 (1,381)
0.459

Data source: SONAR ¢78(23), c78(26), and c80(28iy calculations; *: p <.10; **: p < .05; ***: p <01; N = 3513.
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Table H2: Second stage estimates: logit coefficients aaddgtrd errors (in parentheses)

Any skill acquisition

Transferable or general skitiquisition

General skill acquisition

STANDARD  OCCUPATION OCCUPATION | STANDARD  OCCUPATION OCCUPATION | STANDARD  OCCUPATION OCCUPATION
LOGIT RANDDOM FIXED LOGIT RANDDOM FIXED LOGIT RANDDOM FIXED
EFFECTS EFFECTS EFFECTS EFFECTS EFFECTS EFFECTS
(1) (2 (3) (1) 2 (3 (1) (2 ©)]
YEDUC 0.128* (.056) 0.119* (.052) 0.114* Q)
YREQE 0.197* (.083) 0.177* (.077) 0.199*** (7B)
YOVER -0.051 (136) -0.089  (.148) -0.043(.125) -0.091 (134 -0.082  (117)0.030  (.124)
YUNDER -0.108  (.140) -0.057  (.15Q) -0.115(.129) -0.075  (.138 -0.002  (.120¥0.058  (.128)
WTRAINING 0.303*** (.087)  0.370%* (.089)  0.418** (.093)| 083**(.081) 0.406** (.082)  0.434*** (.086) | 0.488* (.080)  0.494** (.080)  0.487** (.084)
YEDUC residual -0.020 (054) 0.025 (073) 0.031(078) | -0.018 (050) 0.020 (.067) 0.031(.072)| -0.069  (.048) -0.011 gP6 -0.028  (.066)
YREQE residual -0.031 (181) -0.085  (.191) -0.002(.167) -0.039  (.178 -0.168  (.158)0.040  (.166)
Individuals 3513 3513 3132 3513 3513 3223 3513 3513 3304
Groups 345 181 345 198 345 213
Chi2 407.1%+ 347, 1%+ 166.6%* 308.5%+* 408.4%+ 164.0%+ 212.5%* 218.9%* 117.6%*
(4) (%) (6) (4) (%) (6) (4) (%) (6)
YEDUC 0.131* (.057) 0.119* (.053) 0.104* .052)
YREQE 0.198* (.084) 0.176* (.079) 0.186* Q77)
YOVER 0.051 (135) -0.178  (.153) -0.051(.125) -0.146 (142 -0.083  (.118)0.089  (.133)
YUNDER 0.097  (147) 0.022  (.166) -0.099(.136) -0.003  (.154 -0.005  (.129)0.038  (.142)
YEDUC*GEN -0.002  (.007) 0.000  (.006) 0.008 (.006)
YREQE*GEN -0.003  (.010) -0.001  (.009) 0.009 (.008)
YOVER*GEN 0.011  (.033) 0.100  (.069) 0.011(.032) 0.096  (.065 -0.005  (.034)0.059  (.067)
YUNDER*GEN -0.021  (091) -0.074  (.11Q) -0.027(.085) -0.114  (.102 0.008  (.087)0.034  (.099)
WTRAINING 0.304* (.087)  0.356** (.088)  0.460*** (.097)| 083**(.081)  0.391** (.082)  0.448** (.089) | 0.485*% (.080)  0.492**(.081)  0.511** (.087)
YEDUC residual -0.022 (055) 0.026 (072) 0.057(.080) | -0.018 (051) 0.024 (067) 0.046(.074) | -0.060  (.049) -0.005 @gP6 -0.018  (.068)
YREQE residual 0.027 (181) -0.144  (.20Q) -0.002(.168) -0.043  (.185 -0.163  (.160¥0.069  (.174)
Individuals 3513 3513 2776 3513 3513 2989 3513 3513 3088
Groups 545 234 545 271 545 290
Chi2 407.2%+ 419.2%% 169.5%* 308.5%* 4241+ 166.0%+ 215, 7% 214, 2% 115.0%*

SA-S/T/G= any skill acquisitionSA-T/G= transferable of general skill acquisitid)\-G= general skill acquisitionyEDUC = years of educatio’yREQE= years of required educatioiQVER= years of
over-educationYUNDER= years of under-educatioEN = dummy for general study program orientati?ilT RAINING= dummy that indicates if the individual is wiliirto accept work that requires a
further training of six months. Also included inegy specification, but not reported: cf. table at®source: SONAR ¢78(23), c78(26), and c80(23}), calculations; *: p <.10; **: p < .05; **: p< D



Notes

! Also, Barron et al. (1989) link job matching taitiing. However, the supposed complementarity betwability and training is more
related to Thurow’s arguments.

2 Knight (1979) developed a similar occupationalduation function approach but only focused on etianas a factor of human capital.

3 In another paper by McMillen et al. (2007), it wasnd that over-education has a positive impadraiming participation. However, they
included not only years of education but also kel dummies as control variables in their trainpagticipation equations. Hence, given
that over-education is also associated with workih@ lower job level, it is not fully clear whether not over-educated workers indeed
receive more training than adequately educatedevsnkith similar years of education.

4 The response rate for this follow-up was 71.2%. the 1980 cohort, a follow-up was conducted at 2@eYet, these data were not yet
available at the time of the research.

® In the SONAR data, the first job is defined asfttst standard job with a working week of at lease hour/week and tenure of at least one
month. A standard job is defined as a paid job \&ittemporary or permanent contract or being seffleyed. Excluded are employment
with a student work contract, holiday work, appiegghip contracts, employment as part of a workestgent and informal work.

® We also executed some estimates relying on 6kst jith tenure of at least two months (expressddli-time equivalents). This delivered
very similar outcomes.

” About 14.4% of those with a first job observathad a higher tertiary degree. If we restrict thela to the 1978 cohort, this percentage
increases to about 19.1%.

8 An alternative would be to estimate a simple pookgression. As shown in Appendix A, this resintsonclusions that are largely similar
to those based on the random-effects model. Yetestimated intra-class variation is regularly fbtm be significantly different from zero.

° The linearity in years of over- and under-educatitight also be questioned. Therefore, we execestichates relying on over- and under-
education dummies. Conversely to the fixed-effentxlel based on years, the fixed-effects model basethismatch dummies did not
reveal a statistically significant effect of ovetueation on transferable of general skill acqwsitiHowever, the year specification delivered
a higher likelihood than the dummy specification.

2 We do not include a separa&EN dummy in our equations because there is a stroltigearity between this dummy and its interaction
effect with years of education (correlation = 0.p7Hence, it is assumed that the effect of thentaion of the study program is
proportional to the length of the program.

™ Within this context, it could be argued that ovand under-qualification are better terminologikart over- and under-education.
However, over- and under-qualification might alster to qualifications outside formal education.ritaver, in the literature, both terms are
often used interchangeably.

2| ower secondary education consists of two diffeteatks: general and vocational education.

13 Higher secondary education consists of four diffiértracks: general, technical, vocational andedrication. Those who ended their
education in the art track were excluded from thmge. From 16 years, it is possible to follow thoeational track either on a full-time
basis or on an apprenticeship basis. In the agpestip system, individuals get a certificate tfoththe school-based part and for the work-
based part. Only those with both certificates asgmed to have a higher secondary education degree

4 Lower tertiary education degrees are provideddyadled “hogescholen”. Before the introductiontind bachelor's and master’'s degrees
in 2004, universities did not provide lower terjiategrees. Although students got a so-called “ciaididegree” after two years, this was
never perceived as being a full lower tertiary edion degree.

5 Higher tertiary education degrees can be earnédai@ “hogeschool” and at university.

16 Karasiotou (2004) classified lower tertiary edimratas vocational and higher tertiary educatiomy@seral education. However, several
subjects at university, such as medicine, cleaalyehvocational orientations.

 The classification was originally developed foe thutch labour market. Whereas similar jobs somegtitrave different titles in Flanders
and The Netherlands, this did not cause major prosisince the CBS classification is based on tasks executed instead of job titles.

'8 Many individuals (32.4%) were still in their firgib at the time of the survey. For these individutne question was slightly adapted and
referred to theurrentjob. In the survey at age 26, the question wag imeluded for those who started in their first jobtween age 23 and
age 26.

9 |t might seem odd that not 100% of the respondamgsvered positively on the question whether theyimed new skills in their first job.
From an objective point of view, it might indeed dpgestionable whether it is possible to acquireew skills in a job. Yet, the measure is

subjective and will be influenced by an individsaéxpectation. Hence, to our opinion, a ‘no’ shasifdply be interpreted as a situation



whereby the volume of acquired skills is extremiely. An indication that this measure is indeed Bdveneasure for the extent of skill
acquisition is that it is correlated with all typefstraining participation (see Verhaest and On2é\1,0).

20 No information is available regarding the intepsit the informal types of training.

2 The number of occupations with variation in yeafver-education was 52.9%, representing 84.5%lloindividuals in the sample.
These figures for years of under-education wengeetsvely 30.6% and 57.5%.

22 As it can be argued that the choice of the contsdikely to be endogenously related to skill aisition, we also executed some estimates
without type of contract included. Yet, outcomesevamilar.

23 For summary statistics on these variables, seergig B.

2% The procedure delivers consistent estimates oftignal parameters up to a scaling constant. Bisufficient because we are not
interested in the theoretical values of the pararsefor the reported marginal effects (Table 348ndve rely on rescaled coefficients.

% |n particular models with more than one endogenariable deliver problems. Estimating our modeding the ivprobit command in
STATA 9.0, for instance, did not lead to convergenc

% Although potential tenure is a function of educaél attainment, the correlation between yearsdotation and potential tenure is far
from perfect (-0.67). This stems, amongst othemnfthe difference in survey date (see SONAR, 2Q085). The survey was spread over
several months, from December to April for the 18@8ort and from September to December for the T@8@rt. Moreover, to guarantee
geographical representativeness, a small nhumbexdditional interviews were executed in the summenttms for the 1978 cohort.
Estimation results without control function and hvaitit any tenure related variables can be foundppedlix C. As shown, the statistical
significance of some of the coefficients of intéresanged somehow. However, our fundamental coioclssegarding the relationship
between formal education and skill acquisitionaraffected.

" Because of lack of statistical significance, we bt include the educational level of the mothethis equation.

2 Full estimation results can be found in AppendixThe included residual terms are treated as obderalues, so the reported standard
errors are not adjusted. With respect to the sirhpéestage probit model, there is some Monte Cavidence that there is no gain from
calculating the more complex standard errors, esetfadjusted standard errors are no more efféntiaege finite samples than the unadjus-
ted standard errors (see Bollen et al., 1995).

2 Marginal effects are computed at average valugb®@independent variables and average individtedts.

%0 Hausman-test results suggest that the fixed-affestimates should be preferred. However, bothstgfeestimates are reported, as the
effects regarding years of required education cdy lme identified on the basis of the random-eHesiecification.

%1 Note that a Hausman-test failed to reject theameéffects model in this case. The test result gadnhowever, after exclusion of control
variables that were not statistically significanthioth the random- and fixed-effects model. Thislesion did not affect the statistical
significance of years of overeducation, whereasitraction effect with the general program dummas just not significant at p < 0.10.
Also separate estimates for vocationally- and gdlyeeducated individuals revealed that overedocatias a negative impact for the first
but not for the latter.

%2 Nevertheless, the impact of years of overeducati@snot found to be statistically different froera for generally-educated individuals.
33 Another potential explanation is that vocationaijucated individuals had already participateddiming during their work placement or
apprenticeship. Therefore, we also estimated mathals included a variable measuring whether théviddals had a first job with a
previous employer (apprenticeship, work placemstoiient job...). The effect of this variable wasistaally insignificant, however, and

the results for the other variables were not adig.ct
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