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Abstract

This paper focuses on overeducation among highigadd workers. Drawing on a very rich data from a
recent cohort of PhD graduates from the seven &aRublic Universities, we examine the determinants
of qualification mismatch and skills mismatch amdpigD recipients, as well as their consequences in
terms of earnings and job satisfaction. With respec¢he determinants of mismatch, we show that job
characteristics such as the economic sector andntir activity at work play a fundamental role in
explaining the probability of being well matchedowbkver, the effect of academic attributes in
determining the propensity to be well matched saebe mainly indirect, given that it tends to digegr
once we control for the full set of work charactéds. Moreover, we detect a significant earning
penalisation for those who are both overqualified averskilled. Finally, we find that being mismzed
reduces satisfaction with the content of the jolithvthe match between the job and the acquired
competences as well as with the job as a wholeogsly among those who are underutilising thelskil
acquired during the PhD. On the contrary, job mtemaamong PhDs appears to be (statistically)
unrelated to satisfaction with earnings and withnpotion opportunities.
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1. Introduction

During the last decades many European Countries &gperienced a significant expansion
of higher education. This process involved not omlydergraduate education, but also
postgraduate and, more specifically, doctoral etilmeaThe enlargement of doctoral education
has been driven, on the one hand, by supply-sidmezits such as the creation of new
educational sites and the increase of doctoratgrgmames. On the other hand, the increasing
demand for PhDs (e.g. the number of matriculatiets) played an important role in boosting
its expansion. Spain does not represent an exceptithis general tendency. In fact, as shown
in Figure 1, the number of approved PhD thesis betwmhe academic years 1997/1998 and
2008/2009 in any public university of the Spanigfuéation System follows a clear rising
trend. Within Spain, some region such as Cataleniashich represents the focus of this paper

— contributed relative more than others to the potion of new PhDs. Indeed, as also shown



in Figure 1, along the entire period almost onatfowf the flow of graduating doctors came

from Catalan Public Universities

Figure 1: PhD Thesis approved in Spain and in Catahia, period 1997/1998-2008/2009

APPROVED PHD THESIS BY ACADEMIC YEAR
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Source: Spanish National Statistical Institute (INE).

It seems worth asking about which incentives libité this strong expansion of doctoral
education. From the societal point of view, fostgrdoctoral education is important because
PhD holders represent a key element for innovatimh for the generation of new knowledge in
the economy (Auriol 2010). From the individual pestive, the most important reason for
pursuing a doctorate is to achieve a job whererigaei PhD is importaft which typically
consists in an academic job or, more in generalgsearch-oriented occupations (Mangematin
2000). However, especially in countries such asr§phe creation of academic and research-
oriented jobs did not follow the increasing patt@fnPhDs’ production. This means that a

certain number of new doctors may end up being atished in the labour market — i.e. they

! The Catalan Public Education System is composedséuen universities: University of Barcelona (UB),
Autonomous University of Barcelona (UAB), Polythecrimiversity of Catalonia (UPC) and Pompeu Fabra
University (UPF) — which are placed in the Barcelsngrovince — University of Lleida (UdL), Univergitof
Girona (UdG) and Rovira i Virgili University (URV, ated in the province of Tarragona). See Garcia-@i@et al.
(2010) for a comprehensive overview about the Catdigher Education System.

2 On a secondary level, some individual may choosdot a PhD with the aim of improving his/her prsfesal
prestige in non-research occupations, which mightore common among the fields of social scienaednities
and, to some extent, in medicine. Finally, a vesidual number of individual could be motivatedpoye vocational
reasons.
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are in jobs that are not adjusted to their acqueddcation — because the supply of PhD
workers exceeds its demand.

On the basis of this background, this paper focusesthe determinants and the
consequences of mismatch among PhD recipientsngditw evidence about the issue of
labour market mismatch among highly educated wsrk@rawing on very detailed data on a
recent cohort of PhD graduates from the Catalari®umiversities, the contribution of this
paper is threefold. First, we examine the deterntgyvaf mismatch, distinguishing between
overqualification and overskilling, and focusing tre role of socio-demographic elements,
academic attributes and job characteristics. Seamrdbining the information on qualification
requirements and skills utilisation, we analyse dlaenings penalty associated with different
cases of mismatch. Third, we explore the relatignbletween mismatch and job satisfaction,
exploiting the available information about perceivaatisfaction with the job as a whole and
with four distinct facets of the job.

Our findings suggest that job characteristics sashthe economic sector and the main
activity at work play a fundamental role in expiaip the probability of being well matched.
However, the effect of academic attributes in deiging the propensity to be well matched
seem to be mainly indirect, given that it tendfos® importance once we control for the full set
of work characteristics. Moreover, we detect aificant earning penalisation for those who are
both overqualified and overskilled. Finally, wedithat being mismatched reduces satisfaction
with the content of the job, with the match betwées job and the acquired competences, as
well as with the job as a whole. This is especitilye among those who are underutilising the
skills acquired during the PhD. On the contranyy joismatch among PhDs appears to be
(statistically) unrelated to satisfaction with @ags and with promotion opportunities. Overall,
it appears that the problem of overskilling amohg tcohort of doctors is important, and
represents a significant waste of individual andlipuesources.

With these purposes in mind, the next section d¢osita brief review of the relevant
literature. Section 3 presents the data and sedtidlustrates the determinants of mismatch
among doctors. Section 5 is dedicated to examiaectimsequences of mismatch, in terms of

earnings (5.1) and in terms of job satisfactio@)sespectively. Finally, Section 6 concludes.

3 The term mismatch represents a general labeltinghie case in which the adequate education fojoinés either
higher or lower than the acquired one. Given thatdoctorate represents the highest possible ¢éwslucation, here
mismatch represents a situation that has beenlysladsified as overeducation, in which the adégeaucation is
less than a PhD.
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2. Related Research

There exists a well-established field of the litera concerned with labour market
mismatch (see McGuinnes 2006 and Leuven & Oostkr@éa&l for extensive reviews about
this topic). A growing number of contributions exp@ the determinants and the effects of
mismatch among workers with the same level of féreaication, which are typically graduate
workers. Usually, these works are based on surtlegs contain information about labour
market mismatch. Some paper focused on formal figslon mismatch —alternatively
labelled overeducation or overqualification— whinfeans that a graduate is classified as
overeducated if he/she performs a job in which fd degree does not constitute a hiring
requisite. For example, Battu et al. (1999) estaniahe determinants of education mismatch in
different points of the professional career, reépgrthat overeducated UK graduates tend to
earn less and to be less satisfied with their fdbo drawing on UK data, Dolton & Vignoles
(2000) confirmed the negative conditional assonialietween overeducation and earrings

Other contributions also contemplate the issueitisanismatch — broadly defined as the
lack of adjustment between the acquired skills #rel functional content of the job — in
addition to formal educational requirements. Thegpaby Allen & van der Velden (2001)
considers both qualification and skills mismatchoamtwo cohorts of Dutch graduates from
university and higher vocational education. Theyoréed that the negative impact of
overeducation on earnings overpasses the effettilblinderutilisation, whereas only the latter
form of mismatch seems to affect (negatively) j@tistaction and, to a lesser extent, the
intention of job quitting. McGuinness (2003) foutiht the negative effect of overeducation is
significantly reduced once a measure of the degirs&ills utilisation within the job is added to
the wage equation. Other authors combined formallifigation mismatch with different
measure of skills mismatch (see Chevalier 2003 yvélie & Lindley 2009 and Green & Zhu
2010 among othets stressing the importance of the latter overftiimer in the UK graduate
labour market. Specifically, it seems that quadifion mismatchper seis less important,
whereas underutilising the acquired skills has nmagative consequences in terms of earnings
— and job satisfaction in Green & Zhu 2010ard even more when accompanied by the lack
of degree requirements. The dichotomy between ¢idned requirements and skills utilisation
has been also explored by McGuinness & Sloane (ja0dihg REFLEX data from the UK, who

4 Other papers, based on Quantile Regression methoalsde partial evidence in favour of the hypotkdsiat the
negative effect of overeducation on earnings isempronounced in the lower tail of the unobserveditab
distribution (see McGuinnes & Bennet 2007 and Baaediartin et al. 2011).

® Further details are provided below. Notice that @fier (2003) and Chevalier & Lindley (2009) constad a
proxy of unobservable skills from the residualghef first job wage equation, which was includediegerminant of
mismatch and as control in the final wage equaftidre negative impact of mismatch on earnings wasglightly
modified by the inclusion of this proxy of unobsalle skills.
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found that overeducation has a greater earningsliyethan overskilling, while the latter
provokes more dissatisfaction with the job thanfdrener. Exploiting additional information of
the REFLEX database, the authors also shown therteducation (but not overskilling) is in
part a voluntary phenomenon, given that overeddcgtaduates are likely to trade-off this
partial mismatch status with compensating job laites such as job security and job-family
balance.

There is a general concern in the literature abimufact that the estimates of the impact of
mismatch may be inconsistent because of the presehdwo potential sources of bias:
unobserved individual heterogeneity and measurdmetiassification errors in self-reported
mismatch variablés The first issue has been usually been addressetkehns of fixed-effects
strategies. For example, Frenette (2004) and D@lt&illes (2008) exploited a survey in which
the same individual was observed in two differeoints of time, which allowed ruling out
time-invariant unobserved heterogeneity. Even idiclg individual fixed-effects, they reported
a negative earnings penalty for being mismatcheateblVer, Dolton & Silles (2008) also tried
to solve the second problem of measurement erroth@ir estimations by instrumenting
overeducation with overskilling and viceversa, firgd slightly higher (and very similar)
coefficients for the two mismatch situationk contrast, The Australian evidence presented in
Mavromaras at al. (2011) suggests that the relsitipnbetween mismatch and job outcomes
(earnings and job satisfaction) is more strongfgciéd by unobserved heterogeneity. However,
the authors found that overskilling, especially wheombined with overeducation, is still
harmful for job satisfaction and to a lesser extenearnings.

The existing contributions provide informative este about the issue of mismatch among
university graduates. Much less has been said @fuDtholders, which represents the topic of
this paper. To the best of our knowledge, thereahgtwo papers concerning mismatch among
doctors and are based on US panel data from theepwf Doctoral Recipients. Bender &
Heywood (2009) used three different subjective datlirs of mismatch, which appear to be
negatively related to earnings and to job satigfacand positively related to the probability of
turnover. They also estimates the determinantsefgomismatchédaccording to each of the

three indicators, highlighting the importance ofisedemographic factors, academic attributes

® Other measures of mismatch that are not self-tegaxists, such as thealized matchemethod (i.e. mismatched
if out of the 1 standard deviation bound from tlverage/modal educational level in the appropriateupational
category) or thgob analystmethod (based on the information contained in patianal classifications). See Kler
(2005) for a comparison of these two methods irampde of Australian graduates. Notice that eacérraditive
(including self-reported information) has his owimitations and the final choice normally depends deata
availability (Leuven & Oosterbeek 2011).

"It is notably difficult to find reliable solution® the measurement/misclassification issue. Ugua#l in this case,
estimates based on self-assessed measures aredepaking explicit reference to the potential draeks that this
choice may imply.

8 More evidence about the determinants of mismatebrag highly educated workers (mainly undergradjatas be
found in Battu et al. (1999), Chevalier (2003), fetém (2004), Dolton & Silles (2008) and ChevalierL&dley
(2009) among others.
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and job characteristics on the likelihood of bemgmatched. Bender & Heywood (2011)
present panel data estimates of the earning peiealtgismatch for different fields of study and
over different stages of the professional caraedirig stronger negative effects for PhDs in
Hard and (to a less extent) in Social Sciencesyedsas in an advanced stage of the career.
They also explore the existence of differentialeef§ by reason of mismatch and the
determinants of transitions in-and-out of mismatshggesting a clear relationship between
mismatch status and career development.

Our paper is based on data about a recent coh&hbfgraduates from the seven Catalan
Public Universities. Unfortunately, the cross-saadil nature of the data does not allow ruling
out time-invariant unobserved heterogeneity asendgr & Heywood (2009, 2011). However,
the homogeneity of the sample and the inclusioa tdrge list of control variables, together
with PhD-type and university fixed effects wouldhit the extent of unobserved heterogeneity
bias in our estimates. Moreover, even if the infation collected regards a fixed point of time
(about four years after PhD completion), the ediimneof the determinants of qualification and
skills mismatch still provide informative evidenagsout which factor may affect the likelihood

of suffering some degree of mismatch during théyesiage of the career as doctor.

3. Data and Descriptive Statistics

The data that we use in the empirical analysistaken from the last wave of the survey
conducted by theAgéncia per la Qualitat del Sistema Universitari Gatalunyd (Quality
Assurance Agency for the University System in Gati, AQU). The AQU survey was carried
out in 2011 and was aimed at examining the laboarkat situation of doctorate recipients
some year after obtaining the PhD. The target @il consists in all the Spanish-born
individuals who completed their PhD in the seventad@a public universities during the
academic year 2006/2007. The entire population istnsn 1,824 individuals and the
questionnaire was correctly completed by 1,225 ctwhimplies a fairly high response rate of
about 67%. We restrict the sample to those indalglwho were regularly employed in a full-
time job when the survey was carried out and wgeal a0 or less when they completed their
PhD; after cleaning for missing observation of main variables of interest we end up with a
final sample of 1,002 individudfs

® Seehttp://www.aqu.cat/insercio/estudi_2008_doctorslhiion additional details about the survey. Noticattthe

first wave of the AQU survey about doctoral reapgewas conducted in 2008. Despite that, in thigystve only

consider the data from the second wave of 2011usecthe questions about educational mismatch wastg in a
different way in the 2008 survey.

0 Given the aims of this paper, the restriction lom 4ge at PhD completion has been included in dodprevent

including observations of individuals who were madvanced stage of their professional career whenenrolled

at the doctorate programme. Moreover, the factttiatAQU survey covers only Spaniard doctors maggear as a
limitation of the database. However, this doesneptesent a real restriction for our purposes, lmedaving only
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The dataset contains basic socio-demographic irdtbom, several specific elements
concerning academic attributes and the doctoratgramme, as well as detailed information
about the current job. The main variables of irgesre those concerning the job (mis)match of
PhD holders, which are taken from two specific ¢joes of the AQU survey. The first question
asks which qualification was required for entering current job. Four distinct possibilities were
considered: a) a PhD degree, b) a specific unddugta degree (i.e. the same degree held by the
individual), c) any undergraduate degree and d)quoalification requirements. The second
question is a self-reported statement about thes gkiat are used/necessary to perform the job.
Specifically, respondents were asked about whetieePhD-specific skills are useful to carry out
the current job. Given that our sample containsy dnbividuals who completed the PhD,
following Dolton & Silles (2008) we define an indliwal to be overqualified if he/she responded
that the PhD was NOT required for entering the Jdbreover, we classify as overskilled every
individual who considers that the PhD skills areTN@cessary to perform the job.

Table 1 shows the marginal and the joint distridmutof these two distinct dimensions of
mismatch among PhDs. The data indicates that klightre than 72% of our selected sample
declares that they are carrying out jobs that regghD skills, whereas for just somewhat less
than an half of the sample having a PhD was aguaisite for being recruited. As expected, the
probability of being well matched in terms of skills significantly higher for those who are
working in occupations that require the PhD, meguinat these two distinct facets of (mis)match
are clearly not independent. Indeed, the correidtietween the two mismatch indicators is 0.51,
suggesting that both measures are actually cagttiie same underlying issue. It appears that
(only) 45% of the selected sample of PhD holders lma considered as adequately matched —
i.e. their doctorate qualification was required émtering the job and the skills acquired during
the PhD are useful to perform it. However, up t&626f this sample of doctors is likely to work
in occupations that do not require the PhD qualifan nor the PhD skills — i.e. are
overqualified and overskilled. Finally, a very shyatoportion of doctors declare that the PhD
was required for getting the job, but it was adfuahnecessary to perform it.

[TABLE 1 ABOUT HERE]

This preliminary descriptive analysis indicatestttigere exists a significant risk of being
mismatched, at least to some extent, four yeamr afbmpleting the PhD. Given that the
probability of being overskilled and/or overeduchtare likely to covariate with observed
characteristics, in the next section we explore dberminants of mismatch in a multivariate
framework. We exploit all the relevant informatioollected in the AQU survey regarding socio-

demographic characteristics, academic informatiod jb-related variables. Table 1A in the

Spanish-born individuals would limit the degredaifour market-related heterogeneity in our sanfgleally, notice
that the size of the final sample is somewhat reduwehen we consider earnings and job satisfactiecause of the
presence of additional missing values for thesebes.
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Appendix contains the complete list of explanatagiables (the meaning of the variables is self-
explanatory) and the mean for the whole sample el ag for four mains mismatch status —
adequately matched, overskilled, overqualified,stilked and overqualified. Overall, it appears
that the mismatch status is clearly related to @abademic and professional profile of the
individual. Specifically, well-matched PhD holdeng more likely to be male and younger with a
clear academic orientation. They are also lesséehand are more inclined to end up working in
the university, in research centers or in privatend doing R&D tasks. Overskilled and
overeducated PhDs are in general similar in terhwbserved characteristics, except for the fact
that the latter are significantly more tenured, angl more likely to be individuals who entered
the university as adjunct professors or researsistasts before completing the PhD — i.e. they
funded their doctoral studies doing teaching oeaesh tasks and still work in the university at
the time of the survey.

The subsequent step consists in quantifying thenpial penalty from being mismatched in
terms of earnings and job (dis)satisfaction in gression framework. Table 1A also contains
descriptive information about these job outcomedthWespect to annual gross earnings
(collected in intervals in the AQU survey), it appethat 33.4% of doctors in our sample earn
between 30,000 € and 40,000 € (the modal catedwoeing this percentage slightly higher among
those who are employed in occupations that are umdely matched with their education.
Moreover, PhD recipients that earn more than 508)@8e top-coding category) are significantly
more represented among the mismatched sub-sanggec{ally among the overskilled), which
means that for a given number of PhD recipientsking in high paid occupations translates into
a certain extent of mismatch. Finally, we disposénformation about the perceived degree of
satisfaction with the job as a whole and with fapecific facets of the job: promotion
opportunities, earnings, job content and the mhgtiveen the skills and the job. The average job
satisfaction is quite high (5.7 on a 1-7 scale) anddoctors are especially satisfied with their
promotion opportunities, but less satisfied withe tikontent of their job and with their
remuneration. As expected, those who are overigailind even more those who are overskilled

appear to be significantly less satisfied withittetch between the job and their skills.

4. The determinants of qualification and skills mismath

Descriptive statistics reveal a significant inciderof overskilling and overeducation among
this recent cohort of doctors from the Catalan Rublniversities. Moreover, the mismatch
status appears to be related to observed chasditi®riln this section we examine the

determinants of mismatch in a multivariate framekvdrhis allows us to better understand the
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channels through which socio-demographic variabdesdemic and job attributes affect the
likelihood of being mismatched. We estimate two rSiegly Unrelated Bivariate Probit
equations with identical regressors, which moda fhrobability of being overskilled and
overqualified respectively. In this way we are daoleheck whether and how there exists some
difference in the conditional association betwdendxplanatory variables and each of the two
type of mismatcH. Table 2 contains the average changes in thegbeedprobabilities for four
different specifications of the two equations. Haseline specification (1) contains only socio-
demographic variables and academic credentialwelisas a set of indicators for pre and post-
doctoral mobility. Model (2) includes the type atig region of work. Model (3) adds job
attributes and model (4) incorporates the inforomatabout the main activity at wdfk
Moreover, every model contains PhD-type and unityefixed effects, picking up factors that
are common among doctors holding similar PhDs actios seven Catalan Public Universities.
As expected, the estimated correlation betweerrdbigluals of the two equations is always
positive and significant, pointing out the presemfecommon unobserved determinants of
overskilling and overqualification.

The results indicate that female doctors are 5%entikely to be overskilled than male
doctors with similar characteristics, while gend#ifferences in the probability of being
mismatched in terms of qualifications are not digant. Age increases the probability of
underutilize the PhD skills at a decreasing rated age differences are somewhat more
pronounced among workers in similar jobs (i.e. thmeyease with the inclusion of job-related
variables). An increase in the elapsed time betvileertompletion of the undergraduate degree
and the beginning of the PhD raises the exposuoxdoqualification. Compared to those who
funded the PhD working in jobs not related to ttsirdies, those who were adjunct professors
or research assistants during their doctorate —e&ed more those who had a PhD fellowship
have more chances to be matched in the labour matkerever, the effect of doctorate funding
decreases for the case of overqualification andskies for overskilling once job-related
variables are included in the model. Most of theialdes that capture the individual

performance during the Phthave little or any effect on the probability ofitig mismatched,

HAn alternative specification to obtain differentiemtes for the probability of being overskilledésgualified could
be the Multinomial Logit Model (as in Chevalier 20@8d in Chevalier and Lindley 2009). We tried to tisie
alternative specification and the results obtairsed qualitatively similar. However, we retained tberrent
specification because, contrary to the Multinomialgit, it is not subject to the Independence oklevant
Alternative assumption, which is clearly not sugpdrby our data. Notice that the lack of identifyivariables (i.e.
there is no reason to include one variable in aneagon but not in the other) precludes estimatireyconditional
effect of overqualification on overskilling usingecursive model.

2 The various categories are not-excluding, in #mss that an individual may declare that he/shiowas more
than one activity in his/her job. Moreover, thigoinmation is reported only for individuals who wodkitside the
university.

13 The estimates of PhD-type and university fixeceetf§ are not reported for space reason. The resuitw a
substantiateteris paribuseffect of the field of study on the probability mismatch (more pronounced in the case of
overqualification), which in general remains staatzoss specifications. University dummies dispagitive and
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with some exception. First, developing the PhD ithedgthin a research group favours the
access to jobs that require the PhD. Second, amitlacg to our expectations, participating to
external conferences increases the probabilityenidh overqualified by 8.5-11%. Third, pre-
doctoral research mobility in European or US centeeduces the probability of
overqualification albeit, as for PhD funding, théfeet of pre-doctoral mobility looses
importance once we control for job-related variabMoreover, post-doctoral mobility is found
to be a strong predictor of both overskilling anemualification, showing a similar effect for
the two indicators. Specifically, having a visitistay in European or US centers reduces the
probability of overskilling/overeducation of aba26-30% in the baseline model (1) that only
include socio-demographic and academic variabléso & this case of post-doctoral mobility,
the estimated marginal effects are progressivailyiged once more job-related variables are
included into the model, but still remain signifitaeven in the most complete specification
(model (4)).

[TABLE 2 ABOUT HERE]

The progressive inclusion of job-related varialilegeals several additional evidences. The
results from model (2) show that the choice of skeetor is of fundamental importance for
explaining the incidence of overskilling and overeation. Compared with PhDs who work in
the university, being employed in the private amee more) in the public sector increases the
chances of being mismatched of a substantial amélowever, this penalization is markedly
reduced when the main activity at work is includ®d the model, but still remains sizeable and
significant. On the contrary, those who work ine@gh centers are not more prone to be
overskilled and just somewhat more likely to berquelified when job attributes and the main
activity are maintained fixed. Moving away from 8p& associated with a lower probability of
mismatch, which could reflect either the positieeting of PhD holders who migrate after the
PhD or the higher availability of adequate jobgyipical destination countries where Spanish
doctors are likely to migrate (e.g. Northern Europantries or US).

The estimated marginal effects for the additiormaitiols included in model (3) point out a
sizeable positive effect of job tenure on the phiig of overqualification, which might be
explained by the cohort-nature of our data toget¥itdr the possibility that a certain number of
doctors in our sample may have entered the cujobnbefore achieving the PhD. However,
seniority in the current job seems to be unrelatéth the probability of overskilling.
Surprisingly, those with a permanent contract dgitty more likely to be matched in terms of
qualifications than others. We also detected aifsignt beneficial effect for the chances of

being matched of working in a medium-large firmt{lxeen 250 and 500 workers), compared to

significant coefficients for the University of Gima, and negative coefficients for the Pompeu Fhlmigersity and
for the Polytechnic University of Catalonia in theecskilling equation.
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PhD recipients who are employed in small firms.alhin model (4) controls for the main
activity at work for those who are employed outside academia. As expected, performing
R&D tasks reduced the likelihood of being mismattirea consistent way for both indicators
(-30% and -23% for overskilling and overeducati@spectively), meaning that working in
research-oriented occupations outside the uniyessitot detrimental for the educational match
of PhDs (i.e. it compensate the negative impacwofking in the public or in the private
sectot’). Moreover, those who develop technical assistaiasis are more prone to be
overskilled and even more to be overqualified, dodtors who are in directive positions are
slightly less likely to fully utilize their skills.

Overall, it seems that academic credentials that &kely to characterise the
academic/professional profile of PhD recipientshsas PhD funding, working or not in
research groups and research mobility, mostly sgmteindirect determinants of mismatch.
Their effect is actually strongly reduced when [diaracteristics are controlled for, which
means that to some extent the individual profil pffects job choices that in turns determine
the chances of being or not mismatched. This ie@ally the case of those job-related variables
that are clearly connected with educational requéngt and with the degree of skills’ utilization,
such as the type of the job and the main actividm#loped herein. In fact, moving away from
academic or research-oriented jobs increaseskiénibod of being mismatched. In any case, it
should be noted that our mismatch indicators ateerempt of the implicit limitations of any
self-reported measure of mismatch, as well disclissthe literature (see McGuinnes 2006 and
Leuven & Oosterbeek 2011). Therefore, the readeuldhbear in mind that the presence of
misclassification errors and/or individual hetenogigy in the perceived use of skills may
provoke some bias in our results. Even so, we \alidat the reported evidence is still
informative about conditional differences in thepensity of ending up mismatched after the

PhD — or at least of perceiving to be mismatched.

5. Are mismatched doctors penalised?

5.1 Mismatch and earnings

In this section we examine the potential labourk@penalisation of being mismatched for
our graduating cohort of PhD holders. Our starfimjnt consists in the analysis of earning

differences by mismatch status. As usually donehin literature, we estimate an extended

14 We also tried to introduce interaction betweentjipe of work and the main activities. The resintlicate that the
beneficial effect of doing R&D job is very similacrass sectors, meaning that the common coefficepresents a
reasonable and parsimonious approximation.
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earning equatidn that includes several academic attributes andcfaracteristics as control
variable, following an “assignment” view of the taly market in which both individual human
capital as well as academic and job characterigiétsrmine earnings (as in Battu et al. 1999,
Dolton & Vignoles 2000, Chevalier 2003, Kler 2005plton & Silles 2008, Chevalier &
Lindley 2009, McGuinnes & Sloane 2011 and Bendé#ewood 2009, 2011 among others).

We are aware of the fact that the conditional aatioo between mismatch and earnings
may not represent the true causal effect becaugbeofpresence of unobserved individual
heterogeneity. Unfortunately, we were unable tocigally address this potential source of
bias, because of the absence of credible instriemamd the cross-sectional structure of our
data. However, we argue that drawing from data afdoctors from the same graduating cohort,
together with the inclusion of PhD-type fixed etfemd an extensive list of academic and job-
related controls, would limit the extent of unobsetr ability bias. On the contrary,
misclassification errors in our self-reported misthaindicators may still represent a source of
bias and the results must be interpreted undeptiential caveat.

Keeping in mind the previous discussion, Table 3taims the estimates from the
augmented earning regressibnOur primary interest relies on whether there texisome
earning penalty for being mismatched about fouryedter completing the PhD. Aimed at
obtaining a more complete and compelling pictureugithe relationship between mismatch and
earnings among PhDs, we combine both overskillimg) @/ereducation indicators in a similar
fashion than in Mavromaras et al. (2071Based on the two questions of the AQU survey, a
doctor might be classified either as 1) Well-Ma@i{EhD required and skills used/necessary),
2) Overskilled but NOT Overqualified, 3) Overquadd but NOT Overskilled and 4)
Overskilled and Overqualified. The results indicdteat being only overskilled or only
overqualified is not statistically associated wahrnings, suggesting that PhD recipients who
are in these two partial mismatch situations doeaon less than their well-matched counterpart.

On the contrary, compared to well-matched doctamiy; those who are both overqualified and

5 1n order to better adapt to the interval-codingafual gross earnings we opted for an intervaiessipon method
(intreg command in STATA). Nevertheless, the estimatesaiobtl by OLS using the typical mid-point
approximation are virtually the same, although seha less efficient.

8 Notice that the set of RHS variable in the earmiggation is almost the same than in the mismatahtems, with
some exception. First, we retained only those avadeattributes that are directly related to humapital
accumulation; the results are virtually the sameuiing all the mismatch equations’ covariates. dBe¢ we
included the age at the job entry instead of cureme to better proxy for potential previous labonarket
experience. Notice also that we adopted a lineacipation for both age at the job entry and cotreb tenure
because, given the cohort-nature of the AQU datxetis no sufficient variability to capture qudttr&ffects. The
results were invariant to the inclusion of quadraérms, which were statistically insignificantaaty conventional
significance level.

1 The main difference with respect to the approddd@avromaras et al (2011) consists in the fact thatispose of
an explicit measure of overqualification, wherdssytdefine a person to be overeducated (followligr tabeling) if
his/her education is above the mode of the resmeoticupational group. Alternative — and concaftywsimilar —
classifications that combine different mismatchigatbrs can be found in Green & Zhu (2010), whidgtidguish
between “real” and “formal” overqualification, aglivas in Chevalier (2003) and Chevalier & Lindle@@®), which
define “apparent” and “genuine” overeducation cammy educational requirements with job satisfaction
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overskilled suffer an earning penalty of about 1#¥being in this severe mismatch status.
These findings are consistent with the panel datieace reported in Mavromaras et al. (2011),
which indicates that only the combination of ovdlisig and overeducation is really harmful
(in terms of earnings) among Australian gradua@st results are also in line with those
reported by Chevalier (2003), Chevalier & Lindle3009) and Green & Zhu (2010), which
suggest a stronger negative effect of the mostreawesmatch status among UK graduates. It
seems also worth notice that our results are jastlyp comparable with the existing evidence
concerning the earning effect of mismatch among Rblders. In fact, Bender & Heywood
(2009, 2011) draw from US panel data of the Sunfelpoctoral Recipients (SDR) and exploit
a quite different question(s) about mismatch. Néndess, they also report a negative earnings
return to mismatch among doctors, which seems teigteeven in a fixed-effects framework.
Also using panel data, Frenette (2004) reports ulwstantial earnings penalisation among
Canadian PhDs who are overqualiffedvhich might be taken as further evidence in favaiu
the claim that overqualificatioper seis not harmful among doctors if it is not accompdrby
a certain degree of skill mismatch.

[TABLE 3 ABOUT HERE]

The estimates of the included control variables gu#e standard and are just briefly
discussed. The results show a signifiaaateris paribugenderdifference in annual earnings in
favour of male doctors. As expected, earningswisie age at the job entry — which is actually
capturing previous potential experience, althoughngrease in the elapsed time between the
undergraduate degree and the beginning of the RisDamegative effect. Those doctors who
founded their PhD working in a job related withithgudies have higher earnings than others,
suggesting that previous work experience accunamasi better rewarded if the pre-PhD job is
related to the field of study. Moreover, keepingefi other academic attributes and job
characteristics, it appears that taking more thageérs to finish the PhD represents a
penalisation in terms of earnings. There existigabe positive earning differential in favour of
those doctors who work in the private sector (camgdo the university), while there is no
statistical difference in earnings for working iesearch centers or in the public setor
Doctors from the Catalan Universities who work ther Spanish regions earn less than their
peers who are employed in the province of Barcelatidle those who moved away from Spain
obtain higher earnings. As usual, we also foundositive earning effect of an increase of

current job tenure, of having a permanent contaact of working in a medium-large firm.

8 Notice that Frenette (2004) uses a pooled samplecttimbines College and Bachelor graduates with vasie
PhD holders, and identifies separate effects bynmeéinteraction terms.

19 The public sector dummy’s coefficient is signifitly higher and statistically different from zerden the main
activities are excluded from the model, suggestirag PhD recipients who work in the public sectamemore than
those who work in the university only if they perfo specific activities that are better remunergggukcifically,

direction tasks and medical assistance).
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Moreover, PhD recipients who develop direction anedical assistance tasks (outside the
university) are better paid than others. The esémdrom PhD-type fixed effect reveal that
doctors in biology earn more than their countegparho studies humanistic fields and
sociology, political science and communication, lbegs than doctors in economics and
business, chemistry, medicine and computer andnr#ton engineering. Finally, it appears
that even conditioning to the type of PhD and ottlearacteristics, studying at the Pompeu

Fabra University is associated with higher annaahiegs.
5.2 Mismatch and job satisfaction

The results in the last section indicate that bedmy overskilled or overqualified is
conditionally not associated with fewer earningsaafdpears instead that it is only the strongest
degree of mismatch in which having a PhD is conghjdtrelevant — i.e. it is not required and
the skills acquired during the doctorate are nefuls— that generates an earnings penalty. In
this section we analyse the conditional associdiietveen these different mismatch situations
and job satisfaction. It has been argued thatiogiship between mismatch and job satisfaction
may provide some information regarding whether ot this status represents a voluntary
situation, complementing the evidence about mowedspects of mismatch (McGuinnes &
Sloane 2011, Mavromaras et al. 2011). We consigereported satisfaction with the job as a
whole (overall job satisfaction) as an aggregatécator of all the relevant aspects of the job.
Moreover, as introduced before, we also disposafofmation about the perceived degree of
satisfaction with four distinct facets of the empitent: promotion opportunities, earnings, job
content and job-skills match. Adding a separatdyarsaof the perceived satisfaction with these
four specific domains would give some indicatiomatbthe channel through which mismatch
affects the utility from the job. Given the ordinadture of the job satisfaction variables, we
apply the standard Ordered Probit appréach

Table 4 contains the marginal effect of each mismatdicator in the probability of being
very satisfied (the highest category) with the g a whole and with each job donfairit

appears that mismatched PhD holders are statlgtival less satisfied that their well-matched

20 The results using simple OLS are quite similateims of trade-off ratios between coefficientssHould be noted
that the existence of common latent traits thauiemeously affect job satisfaction and the sebiréed measures of
mismatch may provoke some bias in the estimatasekample, intrinsically optimist PhDs might beddikely to
declare that they are mismatched and more likelgadare that they are satisfied with their job.rdtiver, the
economic and professional expectations createdhglihie PhD may also play some unobserved influefiise. in
this case the results must be just consideredraditemal associations that may not representdeuesal effects.

21 The complete models (see table 2A in the Appenthxitains, as usual, a large list of individuahdemic and job
controls that might covariate with job satisfactanmd with mismatch, as well as a set of earninggmates dummies.
The models also include indicators for missing linfation about annual earnings, as well as PhD-&yykuniversity
fixed effects. The estimated coefficients of thérerist of control variables are quite standand aot discussed here
for brevity reasons.
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peers with respect to their remuneration and ombsé who are classified as overskilled and
overqualified are just slightly less satisfied witkeir earnings. However, suffering a certain
degree of mismatch is significantly associated waittower probability of being very satisfied
with the content of the job and with how well it ttizes the skills acquired during the PhD —
which reflect more intrinsic and non-monetary aspeadf the job. Specifically, being only
overqualified — but not overskilled — reduces datiion with these two specific domains,
although educational requiremenper se appear to be a less significant concern for job
satisfaction than skills utilization. Indeed, skillunderutilization makes PhD holders
significantly less likely to be very satisfied withe content of their job and whit how well it fits
with their competences. Notice that the satisfacliss associated with the combination of the
two forms of mismatch is very similar to the estienaf being overskilled only, which can be
taken as an evidence that overskilling and oveifigeation are different phenomena and the
former is significantly more damaging for job sketion.

[TABLE 4 ABOUT HERE]
A more general of evidence regarding the relatignbletween mismatch and job satisfaction
among PhDs can be obtained from the estimateseobvirall satisfaction equation. In fact,
overall job satisfaction represents an aggregatgolof domains satisfaction, which would
include other aspects of the job than the four ifipetacets considered above (Ferrer-i-
Carbonell & Van Praag 2007). Also in this cas@ppears that being overqualified only is just
slightly negatively associated with a lower degofgob satisfaction. More importantly, job
satisfaction is significantly lower when overquiakiftion and overskilling come together and the
impact of being overskilled but not overqualifiedeven slightly higher (but less precise due to
the low number of observations in this categoryjefe are at least two alternative explanations
for this result. First, it might be that overquigld doctors enjoy of other valuable characteristics
of the job (unobserved in our data) that tend tmpensate the lack of skills utilisation, which is
consistent with the idea of compensating diffeadat(see McGuinnes & Sloane 2011 among
others). Second, it is possible that (unfulfilleXpectations are playing some role. That is, the
fact that the PhD represented a requirement duttieghiring process might increase the
expectations about the quality of the job, whicld eip to be unfulfilled once it appears that
PhD-level skills are unnecessary to develop thegeberating more dissatisfaction with the job
as a whole. In any case, consistent with the iateynal literature about highly educated
workers, our findings point out that overskillinghang PhDs represents troublesome issue —
and quite unlikely to be a voluntary situation —igthmake them less satisfied with their job

and penalised in terms of earnings once it is cogtiwith overqualification.
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6. Conclusions

This paper focuses on the issues of job mismatabngnPhD holders. We draw on data
from a recent cohort of PhD graduates (academic 3@@6/2007) from any of the seven public
universities of Catalonia, which contain detailefbimation about academic background and
current job characteristics of the job held in 2@il4. about 4 years after achieving the PhD).
Following the most recent literature on job misrhatanong highly educated workers, in the
empirical analysis we distinguish between two défé forms of mismatch: 1) qualification
mismatch, which affects all doctors who work in @gations that do not required the PhD
qualification during the hiring process, and 2)Igkismatch, which represents the situation in
which the PhD-level skills are not necessary ofulde develop the job.

In the first step of our analysis we model thellbkaod of overqualification and overskilling
as two separate but interrelated processes, bygssigely including individual and academic
attributes, job type and location, specific jobretaderistics and working activities. Our findings
suggest that academic credentials that are likelyharacterise the academic/professional
profile of PhD recipients such as PhD funding, viagkor not in research groups and research
mobility, mostly represent indirect determinantsnuématch. Their effect is actually strongly
reduced when job characteristics are controlled Wdrich means that to some extent the
individual profile just affect job choices that iarns determine the chances of being or not
mismatched. This is especially the case of thosegtated variables that are clearly connected
with educational requirement and with the degreskilfs’ utilization, such as the type of the
job and the main activities developed herein. Ict,favorking in not academic or research-
oriented jobs increases the likelihood of beingmaiched.

In the second step we consider whether sufferiogrtain degree of mismatch has some
consequence in terms of earnings and job (disjaetign. In doing so, the two measures of
mismatch are combined with the aim of providing endetailed evidence about of the issue of
mismatch among PhD recipients and about which bfpmismatch is more harmful for them.
In line with the findings of Chevalier (2003), Cladier & Lindley (2009), Green & Zhu (2010)
and Mavromaras et al. (2011) for the case of usityegraduates, our results point out a special
concern about skills underutilisation, whereas qualification seems to be a less important
issue. Indeed, it appears that overqualificapen sedoes not reduce earnings among PhDs,
while the combination of the two forms of mismaibnerates an importaneteris paribus
earnings penalty. Moreover, the analysis of jolsfattion and job domains satisfaction
indicates that mismatched doctors — especiallyghmlso are overskilled — are less satisfied

with their job as a whole, with the content of theb and with how well it matches with their
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competences, but mismatch seems not to be relatsatisfaction with earnings and promotion
possibilities.

Overall, our analysis reveals a worrisome context/hich a non-trivial proportion of new
PhD graduates are exposed to the non-voluntaratgitu of mismatch, which generates a
significant penalty in terms of job satisfactiondar- in the most severe case — foregone
earnings, which is probably caused by an exce®hbk’ supply in the labour market. Policies
aimed at reducing the incidence and the extenkit sinderutilisation among doctors would
be especially useful in order to prevent this wastedividual and public resources devoted to

pursue and foster doctoral education.
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Table 1: cross tabulation of qualification and skils mismatch

PhD qualification
required

No Yes Total

© % S 260 16 276
A ﬁ (25.95%)  (1.6%) (27.54%)
a9 8 275 451 726
= > l745%) (@5%) | (72.46%)
I 535 467 1,002
= (53.4%)  (46.6%) (100%)
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Table 2: Probability of overskilling/overqualificati on — average marginal effects

APr[Overskilling] APr[Overqualification]
d) (2) 3) 4 1) 2) 3) 4

SOCIODEMOGRAPHIC VARIABLES

Female 0.05 0.04 0.041 0.048 0.032 0.025 0.013 o0.(
0.02f 0.02f 002 0.017 0.037 0.031 0.027 0.03

Age/10 0.333 0.557 0.439 0.533 0.014 0.194 0.047 O.
0.307 0.248 0.237 0.239 0.363 0.31 0.354 0.411

(Age/10¥ -0.044 -0.066 -0.052 -0.06 0.002 -0.019-0.024 -0.023

0.037 0.08 0029 0.029 0.045 0.038 0.045 0.053
ACADEMIC VARIABLES
Elapsed time between the degree and the PhD/13.004 0.002 0.002 -0.000.007 0.006 0.009 0.00
0.006 0.004 0.004 0.004 0.007 0.006 0%004.004
PhD funding: research fellowship during the PhD-0.142 -0.04 -0.0440.026 -0.258-0.199 -0.152 -0.161
0.06% 0.061 0.063 0.054 0.085 0.058 0.039 0.037
PhD funding: teaching or research during the PH®.143 0.022 -0.0010.037 -0.149-0.06 -0.106-0.117
0.0¢’ 0.068 0.066 0.061 0.056 0.056 0.043 0.036
PhD funding: Work related to the PHD -0.056 -0.066 -0.063 -0.018 -0.104 -0.12 -0.092-0.106
0.055 0.046 0.047 0.045 0.056 0.0% 0.04F7 0.04F

PhD funding: work not related/other situations Reference Category
PhD duration > 6 years 0.012 0.004 -0.0020.025 0.048 0.036 0.023 0.02
0.043 0.031 0.031 0.028 0.041 0.04 0.03 0.03
Extraordinary PhD prize -0.104 -0.041 -0.038 -0.024 -0.068 -0.032 0.002 0.007
0.034 0.041 0.041 0.036 0.3 0.027 0.024 0.02
PhD thesis in English -0.051 -0.026 -0.03 -0.03 -0.037-0.018 0.004 0.013
0.041 0.038 0.037 0.033 0.035 0.035 0.026 0.0
PhD thesis within a research group -0.065 -0.019 -0.011 0.008 -0.146-0.112 -0.064 -0.054
0.041 0.034 0.034 0.029 0.032 0.03f 0.032 0.02F
Participation to internal seminars -0.023 -0.029 -0.035 -0.043 -0.002 0.01 0.006 -0.00
0.034 0.03 0.03 0.029 0.031 0.029 0.025 0.04
Participation to external conferences 0.005 -0.005-0.003 0.005 0.11 0.105 0.084 0.08
0.04 0.029 0.028 0.025 0.046 0.039 0.028 0.026
PRE & POST DOCTORAL MOBILITY
No pre-doctoral mobility Reference Category
Pre-doctoral mobility in national centers -0.069 -0.06 -0.031-0.043 -0.027 -0.003 0.001 -0.001
0.043 0.036 0.03 0.03 0.056 0.048 0.039 0.03¢
Pre-doctoral mobility in European centers -0.022 -0.001 -0.001 0.002 -0.086-0.056 -0.045 -0.041
0.036 0.026 0.025 0.029 0.038 0.03f 0.022 0.022
Pre-doctoral mobility in U.S. centers -0.08 -0.006-0.001 0.007 -0.132-0.077 -0.057 -0.053
0.04F 0.032 0.03 0.03 0.65 0.046 0.041 0.044
Pre-doctoral mobility in other countries -0.077 -0.072 -0.07 -0.06 -0.0210.002 0.017 0.01Z2

0.054 0.038 0.04 0.04 0.057 0.047 0.035 0.036)
Reference Category

Post-doctoral mobility in national centers -0.237 -0.132 -0.142 -0.122 -0.214 -0.128 -0.059 -0.054
0.047 0.052 0.049 0.04% 0.059 0.05F 0.05 0.043

Post-doctoral mobility in European centers -0.261 -0.115 -0.116 -0.079 -0.27 -0.122-0.058 -0.06
0.028 0.03¢ 0.037 0.03® 0.03¢ 0.03%3 0.034 0.032

No post-doctoral mobility

Post-doctoral mobility in U.S. centers -0.27 -0.138-0.139 -0.083 -0.304 -0.184 -0.102 -0.071
0.03% 0.03¢ 0.03¢ 0.03% 0.04F 0.037 0.037 0.037
Post-doctoral mobility in other countries -0.217 -0.087 -0.104 -0.106 -0.223 -0.085 -0.02 -0.026

33
D45

A=~

7

\~.~

0.058 0.065 0.074 0.067 0.049 0.048 0.041 0.039

Note: all the estimations include fixed effectsPtiD type and university (not shown). Standard er(grgtalic) are clustered at
the PhD program level® significant at 0.01%? significant at 0.05%¢ significant at 0.01%.The average marginal effent f

indicator variables are average discrete changethpredicted probabilities.
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Table 2 (continued): Probability of overskilling/ovequalification — average marginal effects

APr[Overskilling] APr[Overqualification]
1?2 3) 4 d) 2) 3) 4

TYPE OF WORK

University Reference Category

Research Institute 0.036 0.007 0.025 -0.013 0.064 0.081
0.032 0.036 0.035 0.041 0.031  0.02¢

Public Sector 0.508 0.484 0.301 0.357 0.412 0.287
0.036 0.04% 0.057 0.03% 0.026' 0.042

Private Sector 0.388 0.345 0.21 0.215 0.254 0.144
0.043 0.0458 0.048 0.03% 0.038 0.041

WORKING REGION

Working in Barcelona province Reference Category

Working in Tarragona province -0.046 -0.067 -0.04 -0.005 0.003 0.018
0.06 0.055 0.048 0.052 0.037 0.033
Working in Girona province -0.07 -0.073 -0.077 -0.003 -0.003 0.003
0.053 0.052 0.041 0.057 0.058 0.064
Working in Lleida province -0.039 -0.038 -0.059 -0.116 -0.11 -0.125
0.048 0.046 0.044 0.05% 0.032 0.037
Working in the rest of Spain 0.026 0.01 -0.002 -0.027 0.009 -0.009
0.033 0.035 0.028 0.043 0.039 0.038
Working in the EU -0.149 -0.154 -0.137 -0.205 -0.11 -0.063
0.05¢  0.054 0.05& 0.044  0.047  0.05
Working outside the EU -0.123 -0.122 -0.049 -0.229 -0.154 -0.128
0.078 0.084 0.083 0.052 0.03¢ 0.047
JOB ATTRIBUTES
Current job tenure (in years/10) -0.01 -0.014 0.568 0.543
0.028 0.026 0.054 0.053
Permanent contract 0.012 -0.009 -0.036 -0.042
0.028 0.024 0.025 0.019
# Workers < 50 Reference Category
50 < # Workers < 250 0.052 0.058 -0.04 -0.058
0.038 0.032 0.031 0.08
250 < # Workers < 500 -0.112 -0.121 -0.126  -0.136
0.037 0.031 0.046 0.043
# Workers > 500 -0.029 -0.018 -0.031 -0.031
0.037 0.033 0.028 0.026
MAIN ACTIVITIES (OUSTIDE UNIVERSITY; NON-EXCLUDING)
Direction 0.044 0.013
0.023 0.021
R&D -0.304 -0.234
0.04% 0.033
Technical assistance 0.057 0.118
0.02% 0.028
Teaching 0.007 0.037
0.021 0.033
Medical assistance 0.062 0.083
0.04 0.102

Note: all the estimations include fixed effectsPtiD type and university (not shown). Standard er(grstalic) are clustered at
the PhD program level® significant at 0.01% significant at 0.05%¢ significant at 0.01%.The average marginal effent f
indicator variables are average discrete changethpredicted probabilities.

20



Table 3: Interval Regression for annual gross earnigs (in logs)

Dependent Variable: Ln(annual earnings)

Coefficient S.E.

Constant

MISMATCH VARIABLES

Matched (PhD required and skills necessary)
Overskilled but NOT Overqualified
Overqualified but NOT Overskilled
Overqualified and Overskilled
SOCIODEMOGRAPHIC VARIABLES
Female

(Age at the job entry)/10

ACADEMIC VARIABLES

Elapsed time between the degree and the PhD/10
PhD funding: research fellowship
PhD funding: teaching or research
PhD funding: work related to the PHD
PhD funding: work not related to the PHD or othawations
PhD duration > 6 years

TYPE OF WORK

University

Research Center

Public Sector

Private Sector

WORKING REGION

Working in Barcelona province
Working in Tarragona province
Working in Girona province

Working in Lleida province

Working in the rest of Spain

Working in the EU

Working outside the EU

JOB ATTRIBUTES

Current job tenure (in years/10)
Permanent contract

# Workers < 50

50 < # Workers < 250

250 < # Workers < 500

# Workers > 500

9.595 0.169***

Reference Category
-0.034 0.089
-0.032 0.028
-0.121 0.043**

-0.115 0.021**
0.129 0.043***

-0.088 0.047*
0.057 0.066
0.062 0.066
0.111 0.063*

Reference Category

-0.075 0.036**

Reference Category
0.029 0.032
0.065 0.047

0.14 0.043**

Reference Category
0.066 0.057
0.009 0.056
-0.054 0.056
-0.091 0.034**=

0.16 0.037***
0.221 0.051***

0.17 0.040%***
0.169 0.028***
Reference Category
0.051 0.046
0.155 0.052***
0.148 0.039***

MAIN ACTIVITIES (OUSTIDE UNIVERSITY; NON-EXCLUDING)

Direction

R&D

Technical assistance
Teaching

Medical assistance

0.11 0.022%*
0.015 0.035
-0.007 0.028
-0.023 0.027
0.253 0.057*+*

Note: robust standard errors in italic; * significarmt 0.1%, **significant at 0.05%,

*** gignificant at 0.01%.
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Table 3 (continued): Interval Regression for annuagross earnings (in logs)

Dependent Variable: Ln(annual earnings)

Coefficient S.E.

PHD TYPE

Geography and Demography
History. Philosophy and Arts
Language. Linguistic and Literature
Economics and Related Fields
Law and Related Fields

Sociology, Political Sciences and Communication

Pedagogy and Education
Psychology

Chemistry

Biology

Environmental Studies

Mathematics

Physics

Medicine

Pharmacy

Veterinary

Architecture

Civil, Nautical and Aeronautical Engineering
Production Engineering

Computers and Information Engineering
Agricultural Engineering

UNIVERSITY

University of Barcelona (UB)

-0.199 0.086**
-0.139 0.054*+*
-0.216 0.051***
0.129 0.062**
0.071 0.097
-0.189 0.077**
-0.061 0.064
0.093 0.069
0.073 0.031*

Reference Category

0.034 0.043
0.049 0.051
0.031 0.08
0.091 0.041*
0.021 0.067
0.07 0.094
-0.109 0.139
0.109 0.079
0.093 0.049*
0.164 0.041%*
0.004 0.116

Reference Category

Autonomous University of Barcelona (UAB) -0.001 0.023
Polytechnic University of Catalonia (UPC) 0.04 0.043
Pompeu Fabra University (UPF) 0.159 0.049%*
University of Lleida (UdL) -0.034 0.061
University of Girona (UdG) -0.025 0.061
Rovira i Virgili University (URV) -0.08 0.068
Pseudo R 0.331

N 937

Note: robust standard errors in italic; * significarmt 0.1%, **significant at 0.05%,

*** gignificant at 0.01%.
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Table 4: Job Satisfaction Ordered Probits — averagemarginal effects
(probability of being very satisfied)

Coefficient S.E.

PROMOTION OPPORTUNITIES
Matched (PhD required and skills necessary) Reference Category

Overskilled but NOT Overqualified -0.061 o0.04
Overqualified but NOT Overskilled -0.012 o0.021
Overqualified and Overskilled -0.038  0.025*
EARNINGS

Matched (PhD required and skills necessary) Reference Category
Overskilled but NOT Overqualified -0.028 0.028
Overqualified but NOT Overskilled 0.009 0.015
Overqualified and Overskilled -0.014 o0.018

JOB CONTENT
Matched (PhD required and skills necessary) Reference Category

Overskilled but NOT Overqualified -0.266  0.096***
Overqualified but NOT Overskilled -0.072  0.038*
Overqualified and Overskilled -0.226  0.042%

JOB-SKILL MATCH
Matched (PhD required and skills necessary) Reference Category

Overskilled but NOT Overqualified -0.259  0.041%
Overqualified but NOT Overskilled -0.101  0.032*
Overqualified and Overskilled -0.282  0.028**

OVERALL JOB SATISFACTION
Matched (PhD required and skills necessary) Reference Category

Overskilled but NOT Overqualified -0.158  0.048***
Overqualified but NOT Overskilled -0.044  0.029*
Overqualified and Overskilled -0.102  0.032%*

Note: each model includes controls for gender, agd age squared, elapsed time
between the degree and the PhD, PhD-funding, Phlataur greater than six years,
PhD type and university FE, type of job, job looati current job tenure, permanent
contract, firm size, main activities and annual iags categories. Complete estimates
are reported in Table 2A in the Appendix. Robushaard errors in italic; * significant
at 0.1%, **significant at 0.05%, *** significant 22.01%.
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APPENDIX

Table 1A: descriptive statistics by mismatch status

Total A&th}g:ézly Overskilled Overqualified 8:’/2:25'2?&%
SOCIODEMOGRAPHIC VARIABLES
Female 0.485 0.439 0.569 0.516 0.558
Age 36.92 34.71 38.23 38.81 38.33
Age at the job entry 30.7 31.83 30.26 29.64 30.05
ACADEMIC VARIABLES
Elapsed time between the degree and the PhD 3.789 2.803 4.659 4.624 4,719
PhD funding: research fellowship 0.616 0.823 0.493 0.441 0.485
PhD funding: teaching or research 0.132 0.091 0.076 0.161 0.062
PhD funding: work related to the PHD 0.199 0.071 0.330 0.310 0.346
PhD funding: work not related/other situations 0.054 0.016 0.101 0.088 0.108
PhD duration > 6 years 0.225 0.095 0.283 0.333 0.285
Extraordinary PhD prize 0.148 0.208 0.072 0.099 0.073
PhD thesis in English 0.277 0.370 0.159 0.202 0.158
PhD thesis within a research group 0.731 0.891 0.627 0.593 0.615
Participation to internal seminars 0.720 0.787 0.659 0.664 0.658
Participation to external conferences 0.894 0.947 0.819 0.849 0.812
PRE & POST DOCTORAL MOBILITY
No pre-doctoral mobility 0.397 0.248 0.565 0.523 0.577
Pre-doctoral mobility in national centers 0.053 0.051 0.047 0.056 0.050
Pre-doctoral mobility in European centers 0.335 0.432 0.239 0.249 0.223
Pre-doctoral mobility in U.S. centers 0.138 0.193 0.087 0.092 0.085
Pre-doctoral mobility in other countries 0.077 0.075 0.062 0.080 0.065
No post-doctoral mobility 0.604 0.399 0.873 0.772 0.881
Post-doctoral mobility in national centers 0.056 0.080 0.022 0.037 0.023
Post-doctoral mobility in European centers 0.197 0.299 0.058 0.110 0.050
Post-doctoral mobility in U.S. centers 0.092 0.149 0.025 0.045 0.023
Post-doctoral mobility in other countries 0.052 0.073 0.022 0.036 0.023
TYPE OF WORK
University 0.361 0.463 0.054 0.279 0.042
Research Center 0.209 0.348 0.043 0.095 0.042
Public Sector 0.175 0.022 0.442 0.307 0.465
Private Sector 0.255 0.166 0.460 0.320 0.450
WORKING REGION
Working in Barcelona province 0.664 0.570 0.732 0.736 0.723
Working in Tarragona province 0.061 0.058 0.058 0.065 0.062
Working in Girona province 0.053 0.049 0.054 0.058 0.058
Working in Lleida province 0.030 0.029 0.040 0.032 0.042
Working in the rest of Spain 0.079 0.084 0.091 0.077 0.096
Working in the EU 0.068 0.124 0.011 0.021 0.008
Working outside the EU 0.046 0.086 0.014 0.011 0.012
JOB ATTRIBUTES
Current job tenure (in years) 6.248 2.905 7.984 9.171 8.308
Permanent contract 0.441 0.271 0.743 0.576 0.742
# Workers < 50 0.129 0.086 0.217 0.161 0.215
50 < # Workers < 250 0.108 0.109 0.149 0.103 0.142
250 < # Workers < 500 0.044 0.060 0.025 0.030 0.023
# Workers > 500 0.720 0.745 0.609 0.707 0.619
MAIN ACTIVITY (OUSTIDE UNIVERSITY; NON-EXCLUDING)
Direction 0.307 0.226 0.406 0.374 0.408
R&D 0.711 0.960 0.236 0.505 0.215
Technical assistance 0.183 0.109 0.297 0.247 0.308
Teaching 0.458 0.386 0.399 0.521 0.400
Medical assistance 0.085 0.004 0.207 0.153 0.215
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Table 1A (continued): descriptive statistics by misratch status

Total A&zcgg:ézly Overskilled Overqualified g:’/g:ztlgﬁﬁe%
PHD TYPE
Geography and Demography 0.011 0.018 0.007 0.006 0.008
History. Philosophy and Arts 0.054 0.040 0.080 0.067 0.085
Language. Linguistic and Literature 0.042 0.013 0.051 0.065 0.050
Economics and Related Fields 0.032 0.020 0.029 0.043 0.031
Law and Related Fields 0.017 0.009 0.025 0.022 0.023
Sociology, Political Sciences and Communicatior).023 0.022 0.011 0.024 0.012
Pedagogy and Education 0.032 0.009 0.043 0.050 0.042
Psychology 0.020 0.004 0.033 0.034 0.035
Chemistry 0.120 0.177 0.091 0.067 0.081
Biology 0.175 0.244 0.145 0.112 0.135
Environmental Studies 0.053 0.071 0.051 0.037 0.050
Mathematics 0.044 0.062 0.033 0.030 0.035
Physics 0.018 0.018 0.018 0.017 0.015
Medicine 0.112 0.051 0.199 0.166 0.212
Pharmacy 0.031 0.027 0.040 0.036 0.042
Veterinary 0.021 0.013 0.036 0.028 0.038
Architecture 0.015 0.002 0.011 0.026 0.012
Civil, Nautical and Aeronautical Engineering 0.020 0.022 0.011 0.019 0.012
Production Engineering 0.060 0.069 0.040 0.054 0.042
Computers and Information Engineering 0.087 0.086 0.040 0.086 0.035
Agricultural Engineering 0.015 0.022 0.007 0.009 0.008
UNIVERSITY
University of Barcelona (UB) 0.399 0.406 0.464 0.389 0.458
Autonomous University of Barcelona (UAB) 0.293 0.299 0.297 0.288 0.296
Polytechnic University of Catalonia (UPC) 0.148 0.133 0.091 0.164 0.096
Pompeu Fabra University (UPF) 0.036 0.035 0.025 0.036 0.023
University of Lleida (UdL) 0.041 0.042 0.036 0.039 0.035
University of Girona (UdG) 0.034 0.038 0.040 0.032 0.042
Rovira i Virgili University (URV) 0.049 0.047 0.047 0.052 0.050
GROSS ANNUAL EARNINGS
Annual earnings < 18.000 € 0.034 0.018 0.047 0.049 0.050
Annual earnings between 18.000 € and 24.000 €0.132 0.137 0.134 0.127 0.135
Annual earnings between 24.000 € and 30.000 €0.244 0.288 0.214 0.207 0.215
Annual earnings between 30.000 € and 40.000 €0.334 0.390 0.275 0.286 0.269
Annual earnings between 40.000 € and 50.000 €0.095 0.086 0.080 0.105 0.085
Annual earnings > 50.000 € 0.097 0.053 0.156 0.133 0.158
Missing annual earnings 0.065 0.027 0.094 0.093 0.088
JOB SATISFACTION VARIABLES
Promotion Opportunities 6.020 6.119 5.667 5.960 5.690
Earnings 4.792 4777 4.719 4.807 4.718
Job Content 4.789 4.822 4.715 4.761 4.710
Job-Skill Match 5.200 5.907 3.678 4.651 3.651
Overall Job Satisfaction 5.674 5.768 5.401 5.617 5.425
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Table 2A: job satisfaction equations (ordered probi}

. . . . promotion . . job-skills  job asa

Dependent variable: satisfaction with opportunities earnings  job content match whole

MISMATCH VARIABI__ES _ Reference Category

Matched (PhD required and skills necessary)

Overskilled but NOT Overqualified -0.339 -0.218 -0.839 -1.143 -0.76p
(0.260) (0.242) (0.381)**  (0.303)***  (0.339)**

Overqualified but NOT Overskilled -0.057 0.061 -0.201 -0.326 -0.16p
(0.103) (0.101) (0.107)* (0.103)**  (0.111)

Overqualified and Overskilled -0.195 -0.099 -0.685 -1.389 -0.42B
(0.131) (0.136)  (0.140)***  (0.142)**  (0.137)***

SOCIODEMOGRAPHIC VARIABLES

Female -0.005 0.129 0.140 0.124 0.13%2
(0.076) (0.075)* (0.080)* (0.076) (0.076)

Age/10 -0.216 0.905 1.010 0.341 0.243
(0.977) (0.850) (0.919) (0.855) (0.983

(Age/10¥ -0.005 -0.118 -0.154 -0.061 -0.06p
(0.120) (0.105) (0.114) (0.103) (0.122

ACADEMIC VARIABLES

Elapsed time between the degree and the PhD/10  0.003 -0.231 0.238 -0.025 0.252
(0.156) (0.166) (0.182) (0.165) (0.178

PhD funding: research fellowship Reference Category

PhD funding: teaching or research -0.022 0.178 -0.237 0.126 -0.16p
(0.180) (0.192) (0.197) (0.195) (0.195

PhD funding: work related to the PHD 0.121 0.166 0.146 0.044 0.077
(0.194) (0.201) (0.210) (0.208) (0.205

PhD funding: work not related to the PHD or other 5

situations 0.113 -0.019 0.020 0.037 -0.08p
(0.184) (0.192) (0.191) (0.194) (0.193

PhD duration > 6 years 0.101 -0.078 -0.091 0.025 0.013
(0.121) (0.122) (0.133) (0.126) (0.133

TYPE OF WORK

University Reference Category

Research Center -0.139 0.060 0.171 0.187 0.049
(0.130) (0.132) (0.137) (0.128) (0.130

Public Sector -0.220 -0.130 0.049 -0.277 -0.094
(0.159) (0.156) (0.173) (0.171) (0.168

Private Sector 0.090 0.041 -0.025 -0.357 -0.05p
(0.162) (0.153) (0.163) (0.163)* (0.161)

WORKING REGION

Working in Barcelona province Reference Category

Working in Tarragona province 0.203 -0.173 -0.025 -0.123 -0.06p
(0.180) (0.205) (0.198) (0.201) (0.207

Working in Girona province -0.245 -0.278 0.143 -0.129 0.022
(0.194) (0.222) (0.173) (0.183) (0.192

Working in Lleida province 0.307 0.520 -0.206 0.444 0.113
(0.283) (0.211)* (0.252) (0.289) (0.266)

Working in the rest of Spain -0.045 -0.121 -0.313 0.126 -0.35¢
(0.142) (0.136) (0.148)* (0.136) (0.141)*

Working in the EU 0.645 0.794 0.147 0.131 0.418%

(0.170)* (0.160)**  (0.161) (0.164)  (0.148)***

Working outside the EU 0.191 0.429 0.181 -0.041 0.343

(0.209) (0.177)* (0.179) (0.168) (0.171)

Robust standard errors in italic; * significant 8t1%, **significant at 0.05%, *** significant at 01%.
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Table 2A: job satisfaction equations (ordered probi}

Dependent variable: satisfaction with promotion earnings job Conten'[JOb-SkIIIS job as a
opportunities match whole
JOB ATTRIBUTES
Current job tenure (in years/10) -0.186 0.022 0.085 0.197 0.062
(0.092)* (0.100) (0.106) (0.099)*  (0.110)
Permanent contract 0.073 0.041 -0.088 -0.108 -0.13B
(0.100) (0.099) (0.109) (0.102) (0.102
# Workers < 50 Reference Category
50 < # Workers < 250 -0.235 -0.089 -0.317 -0.304 -0.33p
(0.152) (0.147)  (0.152)** (0.158)*  (0.143)"
250 < # Workers < 500 -0.264 0.037 -0.322 -0.330 -0.224
(0.199) (0.211) (0.199) (0.216) (0.204
# Workers > 500 -0.325 -0.021 -0.104 -0.214 -0.214
(0.139)* (0.137) (0.142) (0.141) (0.127)
MAIN ACTIVITIES (OUSTIDE UNIVERSITY; NON-EXCLUDING)
Direction 0.201 0.103 0.330 0.104 0.29%
(0.084)* (0.085)  (0.089)** (0.086)  (0.089)**
R&D -0.027 -0.301 -0.000 0.125 -0.068
(0.105) (0.111)**  (0.125) (0.115) (0.116)
Technical assistance -0.060 -0.151 -0.063 -0.124 -0.19p
(0.100) (0.098) (0.104) (0.103) (0.103)
Teaching 0.149 -0.002 0.097 0.064 0.154
(0.092) (0.091) (0.094) (0.088) (0.094
Medical assistance 0.449 -0.293 0.466 0.499 0.324
(0.204)* (0.201) (0.218)*  (0.197)*  (0.202)
ANNUAL EARNINGS
Annual earnings < 18.000 € Reference Category
Annual earnings between 18.000 € and 24.000 €  0.044 0.159 -0.072 -0.086 -0.19p
(0.255) (0.240) (0.254) (0.235) (0.258
Annual earnings between 24.000 € and 30.000 €  0.207 0.273 0.014 -0.031 -0.01p
(0.246) (0.230) (0.235) (0.226) (0.246
Annual earnings between 30.000 € and 40.000 €  0.313 0.634 -0.071 -0.083 -0.048B
(0.244) (0.232)**  (0.234) (0.222) (0.242)
Annual earnings between 40.000 € and 50.000€  0.808 1.253 0.110 0.025 0.319%
(0.262)**  (0.249)**  (0.263) (0.245) (0.262)
Annual earnings > 50.000 € 0.618 1.309 0.243 0.153 0.20%
(0.268)* (0.258)**  (0.264) (0.255) (0.269)
Missing annual earnings 0.436 0.681 -0.156 -0.144 -0.15p
(0.277) (0.263)**  (0.284) (0.254) (0.287)

Robust standard errors in italic; * significant 8t1%, **significant at 0.05%, *** significant at 01%.
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Table 2A (continued): job satisfaction equations (atered probit)

Dependent variable: satisfaction with promotion earnings job Conten'[JOb-SkIIIS job as a
opportunities match whole
JOB ATTRIBUTES
Current job tenure (in years/10) -0.186 0.022 0.085 0.197 0.062
(0.092)* (0.100) (0.106) (0.099)*  (0.110)
Permanent contract 0.073 0.041 -0.088 -0.108 -0.13B
(0.100) (0.099) (0.109) (0.102) (0.102
# Workers < 50 Reference Category
50 < # Workers < 250 -0.235 -0.089 -0.317 -0.304 -0.33p
(0.152) (0.147)  (0.152)** (0.158)*  (0.143)"
250 < # Workers < 500 -0.264 0.037 -0.322 -0.330 -0.224
(0.199) (0.211) (0.199) (0.216) (0.204
# Workers > 500 -0.325 -0.021 -0.104 -0.214 -0.214
(0.139)* (0.137) (0.142) (0.141) (0.127)
MAIN ACTIVITIES (OUSTIDE UNIVERSITY; NON-EXCLUDING)
Direction 0.201 0.103 0.330 0.104 0.29%
(0.084)* (0.085)  (0.089)** (0.086)  (0.089)**
R&D -0.027 -0.301 -0.000 0.125 -0.068
(0.105) (0.111)**  (0.125) (0.115) (0.116)
Technical assistance -0.060 -0.151 -0.063 -0.124 -0.19p
(0.100) (0.098) (0.104) (0.103) (0.103)
Teaching 0.149 -0.002 0.097 0.064 0.154
(0.092) (0.091) (0.094) (0.088) (0.094
Medical assistance 0.449 -0.293 0.466 0.499 0.324
(0.204)* (0.201) (0.218)*  (0.197)*  (0.202)
ANNUAL EARNINGS
Annual earnings < 18.000 € Reference Category
Annual earnings between 18.000 € and 24.000 €  0.044 0.159 -0.072 -0.086 -0.19p
(0.255) (0.240) (0.254) (0.235) (0.258
Annual earnings between 24.000 € and 30.000 €  0.207 0.273 0.014 -0.031 -0.01p
(0.246) (0.230) (0.235) (0.226) (0.246
Annual earnings between 30.000 € and 40.000 €  0.313 0.634 -0.071 -0.083 -0.048B
(0.244) (0.232)**  (0.234) (0.222) (0.242)
Annual earnings between 40.000 € and 50.000€  0.808 1.253 0.110 0.025 0.319%
(0.262)**  (0.249)**  (0.263) (0.245) (0.262)
Annual earnings > 50.000 € 0.618 1.309 0.243 0.153 0.20%
(0.268)* (0.258)**  (0.264) (0.255) (0.269)
Missing annual earnings 0.436 0.681 -0.156 -0.144 -0.15p
(0.277) (0.263)*  (0.284) (0.254) (0.287)
PHD TYPE
Geography and Demography 0.230 0.322 0.058 0.319 0.34
(0.269) (0.399) (0.344) (0.384) (0.2641
History. Philosophy and Arts 0.192 0.333 0.224 -0.191 0.24
(0.185) (0.185)* (0.206) (0.205) (0.200
Language. Linguistic and Literature 0.282 0.216 0.552 0.230 0.427
(0.219) (0.202)  (0.254)** (0.201) (0.241)
Economics and Related Fields 0.388 -0.003 0.052 0.101 0.1709
(0.221)* (0.180) (0.192) (0.202) (0.202
Law and Related Fields 0.964 0.250 0.295 0.416 0.291
(0.258)*** (0.293) (0.299) (0.272) (0.293)
Sociology, Political Sciences and Communication 0.615 0.267 0.260 0.208 0.208
(0.250)* (0.254) (0.300) (0.262) (0.282)
Pedagogy and Education 0.897 0.217 0.530 0.273 0.221
(0.238)*** (0.232) (0.297)* (0.258) (0.284)
Psychology 1.089 0.349 0.746 -0.057 0.631
(0.246)*** (0.264)  (0.260)*** (0.285) (0.315)*

Robust standard errors in italic; * significant 8t1%, **significant at 0.05%, *** significant at 01%.
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Table 2A (continued): job satisfaction equations (atered probit)

Dependent variable: satisfaction with promotion earnings job Conten'[JOb-SkIIIS job as a
opportunities match whole
PHD TYPE
Chemistry 0.010 -0.108 -0.105 0.071 -0.06p
(0.135) (0.126) (0.133) (0.120) (0.134
Biology Reference Category
Environmental Studies 0.064 -0.007 -0.090 0.205 0.03%
(0.176) (0.184) (0.194) 0.177) (0.191
Mathematics -0.088 0.267 -0.212 -0.135 -0.31¢
(0.198) (0.206) (0.189) (0.189) (0.166)
Physics 0.423 -0.440 0.557 0.257 0.18%2
(0.329) (0.303) (0.347) (0.278) (0.327
Medicine 0.171 -0.123 0.032 -0.036 -0.03p
(0.161) (0.170) (0.181) (0.162) (0.170
Pharmacy 0.321 -0.043 0.269 -0.088 0.06%2
(0.230) (0.234) (0.220) (0.238) (0.221
Veterinary 0.209 0.064 -0.059 -0.155 0.304
(0.342) (0.247) (0.252) (0.302) (0.266
Architecture 0.716 -0.141 0.418 0.699 0.27%
(0.365)** (0.380) (0.472) (0.363)* (0.428)
Civil, Nautical and Aeronautical Engineering 0.108 -0.098 -0.006 0.434 0.049
(0.282) (0.287) (0.261) (0.274) (0.257
Production Engineering 0.047 -0.015 -0.035 0.174 -0.17y
(0.203) (0.205) (0.205) (0.217) (0.201
Computers and Information Engineering -0.002 -0.290 0.067 0.419 0.021
(0.168) (0.173)* (0.171) (0.184)* (0.171)
Agricultural Engineering -0.241 -0.213 0.839 0.288 -0.31p
(0.414) (0.366) (0.471)* (0.412) (0.475
UNIVERSITY
University of Barcelona (UB) Reference Category
Autonomous University of Barcelona (UAB) 0.143 -0.029 0.048 0.008 0.071
(0.088) (0.092) (0.094) (0.090) (0.094
Polytechnic University of Catalonia (UPC) 0.132 -0.052 0.203 -0.285 0.19
(0.164) (0.170) (0.176) 0.177) (0.166
Pompeu Fabra University (UPF) 0.013 0.212 -0.084 -0.088 0.01
(0.177) (0.201) (0.229) (0.186) (0.223
University of Lleida (UdL) 0.568 0.460 0.156 0.093 0.67
(0.226)** (0.251) (0.194) (0.223)  (0.232)*
University of Girona (UdG) 0.709 0.130 0.109 -0.482 0.614
(0.318)* (0.255) (0.342) (0.329) (0.344)
Rovira i Virgili University (URV) 0.388 0.072 0.438 -0.228 0.544
(0.245) (0.244) (0.247)* (0.247)  (0.242)
CUT POINTS
Cut point 1 -2.257 0.040 -1.835 -2.081 -3.05p
(2.016) (1.756) (1.933) (1.811) (2.008
Cut point 2 -1.814 0.625 -0.908 -1.694 -2.61p
(2.015) (1.757) (1.913) (1.807) (1.998
Cut point 3 -1.375 1.178 -0.547 -1.277 -1.91p
(2.013) (1.757) (1.899) (1.803) (1.996
Cut point 4 -0.895 1.794 0.005 -0.741 -1.26p
(2.012) (1.756) (1.901) (1.804) (2.000
Cut point 5 -0.129 2.648 0.837 -0.015 -0.48p
(2.012) (1.755) (1.901) (1.804) (2.001
Cut point 6 0.726 3.707 1.980 1.017 0.92%
(2.010) (1.755)*  (1.903) (1.805) (2.003)
Pseudo R 0.179 0.181 0.210 0.372 0.16
N 958 965 965 964 964 T
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