EXAMINING JOB SATISFACTION AMONG RECENT PHD GRADUATES:
EVIDENCE FROM CATALONIA

Antonio Di Paolo® Ferran Mane”
aPDepartment of Economics, Universitat Rovira i Mirgi
Employment Observatory, Universitat Rovira i Virgil

[PRELIMINARY DRAFT, DO NOT QUOTE]

Abstract:

In this paper we examined job satisfaction of rédehD recipients, using data from two
successive graduating cohorts from the seven publiersities in Catalonia (a region of Spain).
Our contribution to the growing literature concegiwith job satisfaction of the highly
educated is twofold. First, we examined the deteamis of satisfaction with job content, with
promotion possibilities, with earnings and with tiatch between the acquired skills and the
job. The results indicate that the sector of emmiengt and the type of work are strongly related
to satisfaction with job content and with job-skiltatch. Moreover, qualification-skill mismatch
has a significant and negative effect on thesedwamains of the job, even controlling for job
characteristics. Second, we expressed the ovenadl bf job satisfaction as an aggregate of
satisfaction with the various domains of the jalsdems that the most important feature of the
job is its content, whereas the monetary remur@rgtiays a limited role in generating job
satisfaction among PhD recipients.
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1. Introduction

This paper focuses on the analysis of job satisfacmong PhD’s recipients from
several disciplines. It adds more evidences todtwving literature concerning the
determinants of the level of utility perceived frahe job, among this particular group
of highly educated workers. In general, studyinly gatisfaction is useful, especially
because higher job satisfaction usually means roptidormance at work (Hamermesh
1997). Moreover, job satisfaction can be consideredibjective and multidimensional
measure of job quality. Several researchers havaséa on the effect of specific
characteristics of the individual on job satisfanti For example, Clark & Oswald
(1996) and Groot & van den Brink (1999) studied thlationship between age and job

satisfaction, highlighting a U-shaped relationsiiither papers tried to examine the



complex impact of gender on job satisfaction (€&lark 1997, Sousa-Posa & Sousa-
Posa 2003, Kaiser 2005). Also the effect of jobrabi@ristics on satisfaction with work
has been extensively investigated in the literattisg example, Bryson et al. (2010)
look at the effect of unionization on job satisfant also taking into account selection
effects. Garcia-Serrano (2011) focused on the tetiedirm size, which seems to be
detrimental for job satisfaction via its effectwnrking environment.

An increasing number of contributions focus on #egroup of workers, such as
university graduates. Looking at job satisfactionthis very specific group of workers
has two main appealing features. First of all, lopsidering only individuals who
carried out a similar (and high) investment in hantapital, we are able to avoid
dealing with the complex relationship between etanaand self-reported satisfactfon
Also, the homogeneity of the sample helps us tacedhe potential bias due to the
existence of unobserved determinants of job satisfa Among others, Mora & Ferrer-
i-Carbonell (2009) revisited the gender gap ingalisfaction among a sample of recent
university graduates from the seven public univesiin Catalonia (a Spanish region).
Another topic that has been intensively studied rgnaniversity graduates is the effect
of qualification/skill mismatch on job satisfactiomainly focused on the United
Kingdom (see McGuinnes & Sloane 2011 or Green ahd Z010, among others).
However, recent university graduates are not thye specific group of workers that has
been considered in the literature about job safisfa. Indeed, a reduced but growing
number of works consider the situation of PhD gedes, especially in the US or in the
UK (see Ward & Sloane 2000, 2001; Bender & Heyw0d6, 2009).

As we briefly introduced before, with this paper weovide more and recent
evidence about job satisfaction among PhD recipieWwte draw from two successive
samples of doctoral graduates, who completed stedlies during the period 2003/2004
and 2006/2007, respectively, in any of the sevdslipuniversities in Catalonia (Spain).
The specific contribution of this paper to the éris literature is twofold: first, the our
analysis provides information about whether and edwidual characteristics, PhD-
related aspects and several (general and spejficeatures affect satisfaction with
each domain of the job PhD workers. Second, weidenthe overall job satisfaction as

an aggregate of satisfaction with four main faadtgshe job — namely, with work

! Previous literature suggested a negative impaetlatation on job satisfaction, whereas thereilisnst a unified
consensus about whether this relationship comes the expectations/aspiration channel or it is jhst result of
neglected individual heterogeneity.



content, promotion possibilities, earnings and g&bls (mis)match. Thus, we are thus
able to determine the weight attached to each gwbagh, in terms of its contribution to
the overall level of utility derived from the jolm the rest of the paper we proceed as
follows: section 2 describes the data that we usdhe empirical analysis, also
providing some descriptive evidence. Section 3sitlates the empirical methodology.
Section 4 contains the results obtained from oupigocal analysis and section 5

concludes.

2. Description of the Data

The data that we use in the empirical analysigaken from two successive surveys
conducted by theAgencia per la Qualitat del Sistema Universitari @atalunya
(Quality Assurance Agency for the University SystenCatalonia, AQU). The surveys
were carried out in 2008 and 2011 and were diretedl the Spanish-born individuals
who completed their PhD in the seven Catalan publigersities during the academic
year 2003/2004 for the first wave of 2008 and dytime academic year 2006/2007 for
the 2011’s wave. The entire population (i.e. Sgaiigrn individuals who obtained the
PhD during the two reference periods) consists, i1 and (XXX) individuals for the
first and the second wave respectively. The queséme was correctly completed by
934 (1,225), which means that the average respatsavas 58% (XXX). Even if this
response rate is fairly high for this type of sysjewe carried out additional analysis
using the original registers (available for theirenpopulation), in order to check for
potential attrition bias. Overall, the results wate that the available sample can be
reasonably considered representative of these tvi@sPgraduating cohorts from the
Catalan public universities. We restrict the samigethose individuals who were
regularly employed when the survey was carriedanat were aged 65 or less. After
cleaning for missing observation of our main vaeabof interest we end up with a
pooled sample of 2,040 individuals.

The final aim of the survey was to examine the laboarket situation of doctorate
recipients after 4-5 years after obtaining the Rid® during 2008 and 2011 for the two

graduating cohorts, respectively). The data settamo®m basic socio-demographic

2 We eliminate all the observation with no infornsatiregarding overall job satisfaction and satigfexcith job
domains, because these are the dependent variabtes empirical analysis. Notice that the questabout job
satisfaction is not provided for unemployed induats (3.8% of the pooled sample) and some indivigt@vided no
valid answer to at least one of the five questainsut job satisfaction (1.4%).



information, detailed information about current gast job characteristics, as well as
other elements concerning the doctorate progran®oe.main interest relies on the
guestions about job satisfaction, which is definpdn a discrete scale of seven points
(were the value of 1 stands for completely unsatisind the value of 7 for completely
satisfied). Individuals were asked to rate theierall job satisfaction, as well as their
satisfaction with four specific domains of the jaatisfaction with work content, with
promotion possibilities, with earnings and with neantion between the acquired skills
and the occupation. Table 1 contains some basitrigége statistics regarding these

variables.

Table 1: job satisfaction and its dimensions

Overall Job Job Promotion Earninas Job-Skill
Satisfaction Content Opportunities 9 Match
Cohort 2008
M ean 5.547 5.841 4.778 4.629 4.945
Standard Deviation 1.144 1.088 1.646 1.434 1.714
Cohort 2011
M ean 5.633 5.984 4.725 4.686 5.113
Standard Deviation 1.064 1.034 1.655 1.491 1.705
Pooled Sample (2008-2011)
M ean 5.596 5.922 4.749 4.661 5.040
Standard Deviation 1.100 1.060 1.651 1.466 1.710

In general, it seems that PhD recipients from the graduating cohorts are quite
satisfied with their working situation in 2008 a2011 respectively, given that the
average rating of the overall job satisfaction isrenthan 1.5 points higher that the
value on the middle of the scale (i.e. the valud)oHowever, we observe a substantial
heterogeneity when different dimensions of thegod considered in a separate fashion.
Indeed, self-reported satisfaction is particulahnigher for the job content domain,
suggesting that the main benefit of doing a dot¢ocansists in achieving an appealing
work in terms of its contents. In contrast, theréegof satisfaction with other domains
is quite lower, indicating that PhD graduates frGatalan universities are not so happy
with the match between their job and the acquirkillss with the prospects of
improving their occupational position and, espdgjakith the monetary remuneration
they get from their job. Overall, there are justnanmi differences in job satisfactions
across the two cohorts, which seem to be somewfhehamong doctors from the
2006/2007 graduating cohort (especially with respe@b content and job-skill match).



Even so, our following empirical analysis is basedthe pooled sample, because the
analysis of changes across the cohorts is outegbtinposes of this paper.

As we mentioned before, one of the aims of our werlo explain the perceived job
domain satisfactions as a function of their obsgrgeterminants. Therefore, the first
step of the empirical analysis consists in estingad model that relates the job domain
satisfactions to objective job’s features and otletated variables. Indeed, this enables
analyzing whether and how different objective eleteaegarding socio-demographic
characteristics, aspects of the PhD and job chenatits affect the subjective
evaluations about job domains. The variables tleinelude in the econometric model
(see Table 1A in the Appendix for details) provaleo a general description of the
pooled sample from the 2003/2004 and 2006/2007ugtaty cohorts of PhDs from the
Catalan public universities.

The descriptive statistics indicate that somewhas lthan one half of the samples
from the two graduating cohorts are composed byfesnand the average age is about
39. More than the 50% of PhD graduates from the twborts had a research
fellowship during his/her PhD and the time-to-degrs higher than 6 years for
somewhat less than the 30% of the pooled samplexpscted, pure science is the most
represented area of study in our sample (mostlyposed by doctors in biology),
followed by medical sciences, social sciences,rieah sciences and humanities. The
44% of doctors proceed from the University of Béna (UB), which is the largest one
in terms of matriculation and supply of PhD progsam

The descriptive statistics of working-related vhles indicate that four or five years
after graduating job tenure is, on average, abmit ears, meaning that entering the
current job before completing the PhD is quite usumaong recent doctors from the
Catalan public universities. Somewhat less than6® of them have a permanent
contract, but having a fixed-term contract with en¢éinan one year of duration is very
frequent (25%). Almost the 93% of our sample oftdocwork full time and the 67% of
them work in a large institution (in terms of thatal number of employees). The
distribution of gross annual earnings (recordedbiackets) is mostly concentrated
between 24,000 and 30,000 Euros (about 25%) anadebat 30,000 and 40,000 Euros
(about 30%), whereas there is a significant proporof doctors that earn more than
50,000 Euros per year (11%).

The academy is the main sector of employment tb<(36% of the pooled

sample), where the most common positions some wd@nsobtaining the title of doctor



are university reader or tenured professor. Howeaesubstantial proportion of PhD
recipients work outside the university: they end wgrking in research institutions
(19%), in the public sector (20%) and in the prvaector (25%), where the last sector
is becoming a common alternative for PhD graduaspecially for those proceeding
from pure sciences or technical disciplines. We alensider the information about
which type of degree was required for enteringdhwent job, distinguishing between
the PhD, the specific undergraduate degree, anyergratluate degree or none,
respectively— which can be taken as a broad proxy of educatioisinatcti among
doctors. The data reveal that the incidence of atilutal mismatch among doctors is
notably high, given that only the 39% of our sampbek in occupation that require the
PhD qualification. Indeed, the most frequent sitraimong doctors from the Catalan
public universities is working in occupations thast call for the (previous) specific
undergraduate degree.

Finally, we also dispose of information about tregraphical localization of the
working place some year after completing the Phppears that almost the 70% of
the sample work in the province of Barcelona, whgthe result of the higher demand
of highly qualified workers with respect to the tred Catalonia, together with a
relatively low degree of geographical mobility adadors from the Catalan universities.
Indeed, 4-5 years after achieving the PhD, onlyitdé6 of doctors is working in other
Spanish regions (which are probably Spaniards wbhweah to Catalonia for studying
the PhD) and the 8.2% of the sample is workingidatSpain.

Apart from analyzing the determinants of the pefegisatisfaction with the four
facets of the job considered in the survey, thesgobjective of this paper consists in
examining the relationship between job domain fati®ns and the overall job
satisfaction. The main idea is that the judgmeat Workers have about how well they
feel with their working situation as a whole, reggpts an aggregate of the perceived
satisfaction with the most relevant aspects ofiabe The pairwise correlations between
overall job satisfaction and satisfaction with tfeur job domains (job content,
promotion possibilities, earnings and job-skillstam give us a broad picture of how
different features of the job contribute to genereite global perception about well-

being with the job as a whole.

% \We are aware about the limitation of this educatianismatch variable, which is defined only wittspect to
educational certificates requirement, without cdeshg the role of skills or qualification requirents at the
working place (which seem to be what really mdttejob satisfaction).



Table 2: Pairwise Correlation Coefficients between Job Domain Satisfactions (Pooled Sample)

Ove_raII J_ob Job Promoti(_)_n Earnings Job-Skill
Satisfaction Content Opportunities Match
Overall Job Satisfaction 1
Job Content 0.709* 1
Promotion Opportunities 0.498* 0.407* 1
Earnings 0.372* 0.29* 0.485* 1
Job-Skill Match 0.442* 0.426* 0.255* 0.175* 1

*Significant at 0.01%

As shown in Table 2, satisfaction with job contdigplays the highest correlation
with the overall job satisfaction, meaning thastfeature might be the most important
element that workers (or at least those with Ph@swer when they evaluate their
working situation. The correlation with the domaofgob content and job-skill match
is somewhat lower, but it is always statisticalngigant and important in terms of
magnitudes. It appears that this group of highlycatled workers not only assign a
lower rating to their satisfaction with earningsit lalso that this specific aspect of the
job is less correlated with the overall evaluatadrtheir working situation. Overall, it
might be that, among PhD recipients, monetary reration is not so important in
generating the utility level they derive from tlabj especially if compared with other
elements that characterise their working situation.

In any case, it seems worth notice that these singarrelations might be
confounded by the existing statistical associateonong the four job satisfaction
domains reported by the individual. Indeed, thealation between satisfactions with
the four facets of the job is always positive atatistically significant. This claims for
the use of partial correlation, for example, by nseaf regression models for explaining
the overall job satisfaction as a function of teparted satisfaction with these specific
aspects of the job. However, as we explain in #d section, partial correlations might
also be misleading, because of the presence of connmdividual traits (unobserved to
the econometrician) that are likely to influencaisimilar way the several self-reported

evaluations — i.e. and endogeneity problem.



3. Empirical Methodology

The empirical analysis used in this paper folloles original proposal by van Praag
et al. (2003), which were aimed at examining oVdifel satisfaction as an aggregate of
several life-domain satisfactions, such as jobJthdamancial satisfaction and so on.
Such methodology has been also applied to the sinaly job satisfaction, for example
by de Graaf-Zijl (2005) or by Skalli et al. (2008pecifically, the model assumes that
the subjective perception about overall job satisda @S is a multidimensional
concept, which in turns depends on perceived satish with the various domains of
the job UDS. Job domain satisfactiond¥S are a function of a set of objective
variables X), which capture (observable) individual and jolaretteristics. Moreover,
there are latent individual traits (e.g. optimisand other unobserved characteristics
that may exert some influence on both overall f&ati®n and job domain satisfaction.
In formulae, this model for exploring the anatonfiyab satisfaction takes the form,

JS=J9 JDS JDS.. JDS ). (1)

DS =D$( X 4, Fl... )
Where X, stands for the vector of objective elements thé¢cafeach job domain
satisfactionj) and Z represents the vector of latent compondsdriefly commented
before, the unobservable nature of the ve@omplies that the estimation of the
parameters that relate job domain satisfactiorhéadverall job satisfaction would be
affected by endogeneity bias. In fact, the job dosiaatisfactionsJDS) are correlated
among them, but also with the error terms ofi8equation.

In order to obtain more reliable estimates of theight that each job domain
satisfaction has on the aggregate judgement almutsatisfaction we proceed as
follows. In the first step of our empirical analysie estimate a system of equation by
Seemingly Unrelated Regressions, for explainingfthe domains satisfactions (work
content, promotion possibilities, earnings and $&ib+ match) as a function of the
previously-described objective explanatory variable which represents the first aim
of this paper. Notice that allowing for some aw®niyr correlation among the error terms
of the JDS equations would help to capture the presence afnton unobserved
elements Z) in the system. The residuals from this first-seegtimation are then
retained, in order to compute the part of the katemetorZ that is common to the four

vectors of residuals. This is defined as the weidtsum of the four estimated residuals



(Z*), where the weights are obtained from the firsh@pal component of thdDS
residuals’ covariance matrix.

In the second step, we estimate the equation Kpddies the overall job satisfaction
(J9 as a function of the four job domain satisfaci@¢DS), which now includes this
surrogate latent variabl&¥):

JS=u+a,IDS+a, IDS+a, IDSa, DS *Ac. 3)

By including Z* in equation (3) as an additional explanatory vaeiatve may
reasonably assume that thieSs are no longer correlated with the error termhefdS
equation, because it eliminates the covariancedmivthelSerror and thelDS errors.

This means that the coefficients can be taken as a consistent representation of the
relative importance of each job domain satisfactiom generating the overall job
satisfaction. This approach would provide an answevur second empirical concern
about the anatomy of job satisfaction among rePéii graduates.

Some additional comment about the estimation puoees$ needed to complete the
description of our empirical strategy. First of, allshould be noted that the standard
econometric framework adopted in this type of stadielies on individual random
effect models with Mundlak-type corrections. Thgpeoach enableg controlling for
time-invariant individual unobserved characterstiand ii) distinguishing between
permanent and transitory effects. Unfortunately, @oss-section data does not allow
for this type of estimation procedure. Second,ghsra concern in the literature about
whether satisfaction variables can be taken agdinal or a cardinal representation of
individual utility. In the former case, the OrderBdobit (or Logit) represents the most
suitable econometric specification of the satisfecequations. In this application we
implicitly assume cardinality, given that all thguations are estimated through by
linear regression models. Indeed, Ferrer-i-Carboswedl Frijters (2004) demonstrate
that imposing cardinality or ordinality does notealthe overall results. Moreover, it
avoids the cumbersome estimation of a system otleted Ordered Probit equations.
Finally, theJDSvariables in equation (3) are exogenous explanatariables that are
categorically observed, which means that the coregproximation (without any
adjustment) would consist in a dummy variables gigation. As in van Praag et al.
(2003), we use the methodology proposed by Ter287) through which thdDS



variables are transformed intdﬁ)Sj) in order to vary on the real a%ighis means that

we are able to estimate the following linear modeth continuous explanatory

variables,

JS= p1+a, IDSi+ a, IDS:+ @, IDSe+ @, IDSu+ @ * +¢, 4)

without any need of including a large set of dunsmigo theJSequation.

4. Results
4.1 Job Domain Satisfaction Equations

Our econometric analysis of job satisfaction amBh@® graduates begins with the
estimation of the system dDS equations by Seemingly Unrelated Regressionsgusin
the pooled data from the 2008 and the 2011 wavésoAQU survey. As expected, the
Breusch-Pagan test for independency oflfb& equations indicates that the unobserved
determinants of job domain satisfactions are stsocgrrelated. Table 2 reports the
estimated coefficients for the four equations. émeyal, the R-squared for the estimated
equation is quite high (ranging from 0.142 to 0)29hich means that the objective
variables included can explain a substantial priiggorof job domains satisfactions
variability. First of all, it should be noted thidite coefficient associated to the year of
the survey (year 2011) is positive and statistycdlfferent from zero only in the job
content equation. This means that, conditional lo abserved determinants of job
domain satisfactions, doctors from the 2003/20@less satisfied with the content of
their job with respect to doctors from the 2006/20§raduating cohort in similar
occupations. However, there are no significant coldferences in satisfaction with
the other domains.

As we introduced before, each equation includesvidigal characteristics, PhD-
related controfsand several job characteristics as explanatorabigs. By looking at

4 According to Terza (1987), our categorically obserjob domain satisfactions are transformed iittear score

such as: JDS = E(IDS |6n.1< JIDS < 6,), whereé, are the normal quintile values of the origid®S variable
(defined over withm categories) and andéd represent the normal density and distribution fiamctespectively.

® Every equation includes PhD programme fixed effdte. PhD type by University), which help to awhtfor

intrinsic characteristics of the PhD programme atietr unobserved elements that are shared amoividimals who
did the same PhD and may exert some influence misgtisfaction. The obtained estimates are not sHowspace
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the estimated coefficients for individual charaistiss, it emerges that female doctors
are more satisfied than men in terms of work cdntéfe also obtain a positive female
coefficient in the earnings satisfaction equatmith a slightly significant coefficient,
indicating that there are unobserved factors aasatiwith the gender that make female
doctors happier with their income (i.e. lower mamgtexpectations). The effect of age
(in logs) is found to be negative and statisticaignificant only in the promotion
possibilities equation. This means the evidencewlaobtained for our sample of PhD
graduates does not support the typical U-shapeatiorship between age and job
satisfactiof.

The coefficients of the selected proxies of perfange during the PhD suggest that
having a fellowship during the pre-doctoral reskgreriod makes people more satisfied
with their earnings, but somewhat less satisfieth whe content of their work. These
evidences may indicate that those PhDs who hatcavéhip during their studies have
less earnings expectation but, at the same tineg, dhe more exigent in terms of the
tasks they have to do in their jobs. Moreover, peogo took more than 6 years to get
the PhD have a significantly lower level of sattsimn with the match between the
acquired skills and their job. A potential explaoatfor this result could be that this
group of doctor may share some attribute that nthken more likely to get a job-
even before completing the doctoratewhere their skills are underutilised.

The estimates for general job characteristics leseme interesting pattern. Once
controlling for other factors, an increase in jeire decreases (linearly) satisfaction
with promotion possibilities, indicating that thenber permanence within the same
position/occupation, the lower the aspiration afiacing a better position within the
same job. Comparing to doctors with a fixed-termteact of less than one year, having
a permanent contract has a positive effect onfaatisn with promotion possibilities,
whereas it reduces satisfaction with the job-gkiditch. This result suggests that those
doctors who are in stable working situation havdepeexpectation about their future
professional career, but are also those who gesevmbs in terms of applicability of
the knowledge they got during the PhD. Additionalself-employed PhDs are in

general more satisfied than employees with a teargarontract, with the exception of

reasons. In general, their coefficients are basiyificant at the individual level, but are jointimportant for

explaining the variability of job domain satisfats.

® We tried to include a squared term for age as waelfor job tenure, but these quadratic terms \g&agstically

insignificant in all the cases. The explanatory powf the model did not improve with their inclusiand the other
coefficients were virtually unchanged. So, we dedido maintain the log-linear specification for gbecontinuous
variables.
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the job-skill match domain. Part-time workers arerensatisfied than full-time workers
in every job domain, which means that working pemte (while having a PhD) might
reflect unobserved factors that are systematicaigociated with a lower intrinsic
quality of the job.

The estimated relationship between annual earhimgd job domain satisfaction
shows the expected patterns. The impact of earnggsarely significant for the job
content and for the job-skill match equations, vetmoderate positive effect only when
moving from the reference category (less than IBE@ros per year) to the two highest

categories. However, the increase of annual essngegerates more satisfaction with

promotion possibilities— with a slightly decreasing pattera and, obviously, even

more satisfaction with the earnings domain.

Table 3: JDS equations by Seemingly Unrelated Regressions (Pooled Sample)

Promotion . Job-Skill

Job Content Possibilities Earnings M atch

Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.
Constant 4.810 (0.79* 6.050 (1.2)»* 4.920 (1.03)* 3.600 (L.16)*
Year 2011 0.114 (0.053)* -0.034 (0.080) 0.016 (0.069) 0.061 (0.077)

INDIVIDUAL CONTROLS
Female 0.110 (0.049)* -0.073 (0.074) 0.109 (0.0638) 0.065 (0.072)
In(age) 0.091 (0.205) -0.638 (0.311)* -0.251 (0.269) 0.057 (0.301)
research fellowship during the PhD -0.120 (0.063)* -0.053 (0.095) 0.209 (0.0824) 0.097 (0.092
PhD duration > 6 years -0.097 (0.061) 0.003 (0.093) 0.028 (0.080) -0.168 (0.09)*
JOB CHARACTERISTICS
In(job tenure) -0.003 (0.033) -0.236 (0.0501+ -0.011 (0.043) 0.049 (0.049)
contract duratiort 1 year & other situations Reference Category
contract duration > lyear -0.050 (0.114) 0.072 (0.173) 0.004 (0.149) -0.058 (0.167)
permanent contract -0.012 (0.101) 0.376 (0.153)* 0.051 (0.132) -0.245 (0.148)
self-employed 0.382 (0.167)* 1.150 (0.254) 0.467 (0.219)* 0.322 (0.246)
Part-time -0.256 (0.101)* -0.328 (0.153)* -0.491 (0.132* -0.259 (0.148)*
number of workers > 500 0.042 (0.065) -0.085 (0.099) -0.040 (0.086) 0.047 (0.096)
annual earnings less than 18,000 Euros Reference Category
annual earnings between 18,000 and 24,000 Euro$.018 (0.111) 0.058 (0.169) 0.295 (0.146)* -0.120 (0.163)
annual earnings between 24,000 and 30,000 Euro$.007 (0.106) 0.169 (0.161) 0.301 (0.139)* 0.014 (0.156)
annual earnings between 30,000 and 40,000 Eurd$.072 (0.108) 0.469 (0163 0.771 (0.141» 0.212 (0.158)
annual earnings between 40,000 and 50,000 Eurd$.234 (0.123)* 1.030 (0187 1.460 (0.161* 0.345 (0.181)
Annual earnings > 50,000 Euros 0.267 (0.121* 0.928 (0.192)+ 1.460 (0.166)* 0.525 (0.186)
EMPLOYMENT SECTOR (CATEGORY/FUNCTIONS)
ACADEMIC SECTOR (UNIVERSITY)

Assistant professor 0.609 (0157 1.060 (0.239)* -0.016 (0.206) 1.650 (0.231)*
Lecturer 0.692 (0165 0.517 (0.25)* -0.339 (0.215) 1.820 (0.242)*
Associate professor 0.517 (0143 0.428 (0.217)* -0.487 (0.188p* 1.690 (0.211)*
Adjunct professor 0.597 (0200 0.096 (0.305) -1.050 (0.263* 1.730 (0.206)*
Researcher 0.793 (0174 0.160 (0.264) -0.209 (0.228) 1.830 (0.256)*
Post-doc 0.507 (0183 0.392 (0.277) -0.071 (0.239) 1.480 (0.268)*
Private University 0.633 (0164 0.621 (0.249)* -0.053 (0.215) 1.590 (0.241)%

" Notice that 7,6% of our selected pooled samplendidreported valid information about their anneatnings. In
order to avoid losing observations, we introduceduanmy for missing values into the model (coeffitge not
shown). This missing indicator is statisticallyigrsficant in every equation.
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Promotion . Job-Skill
Job Content Possibilities Earnings M atch
Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E.
RESEARCH INSTITUTES (NOT UNIVERSITY)
Direction or R&D 0.647 (0138 0.309 (0.210) -0.207 (0.181) 1.830 (0.203)*
Research assistant 0.462 (0.182)* 0.247 (0.276) -0.331 (0.238) 1.610 (0.267)*
Teaching 0.431 (0.344) 0.117 (0.522) 0.630 (0.451) 0.070 (0.506)
Other functions 0.588 (0185 0.521 (0.28)* -0.346 (0.242) 1.400 (0.211)*
PUBLIC SECTOR
Direction 0.468 (0.291) 0.776 (0.441)* 0.347 (0.381) 0.618 (0.427)
Teaching Reference Category
R&D or research assistance 0.367 (0.15)* 0.307 (0.227) -0.044 (0.196) 0.841 (0.22)**
Medical assistance 0.383 (0.158)* 0.556 (0.239)* -0.575 (0.206* 0.752 (0.232)*
Other functions -0.016 (0.186) 0.049 (0.281) -0.543 (0.243)* 0.232 (0.273)
PRIVATE SECTOR
Direction 0.635 (0187 0.700 (0.283)* 0.148 (0.245) 0.493 (0.274)*
Teaching 0.535 (0181 0.576 (0.214p 0.207 (0.237) 0.637 (0.265)*
R&D 0.494 (0149 0.495 (0.226)* -0.046 (0.195) 1.270 (0.219)*
Research assistance 0.210 (0.146) 0.573 (0.221)+ -0.219 (0.191) 0.663 (0.214)*
Medical assistance 0.267 (0.206) 0.612 (0.312) 0.110 (0.270) 0.508 (0.302)*
Other skilled functions 0.392 (0.162)* 0.343 (0.246) -0.038 (0.212) 0.399 (0.238)*
DEGREE REQUIREMENT VARIABLES
PhD degree required for the job Reference Category
specific undergraduate degree required for the job0.136 (0.068)** 0.004 (0.103) 0.079 (0.089) -0.475 (0.0097)
general undergraduate degree required for the job0.293 (0.097)** 0.062 (0.147) 0.013 (0.127) -0.948 (0.143)™
no degree requirements for the job -0.688 (0.151) -0.080 (0.228) -0.021 (0.197) -1.220 (0.220)*
WORKING REGION
working in Barcelona province Reference Category
working in Tarragona province -0.017 (0.125) 0.366 (0.19)* 0.052 (0.164) -0.373 (0.184)*
working in Girona province 0.080 (0.132) 0.017 (0.200) 0.072 (0.173) 0.176 (0.194)
working in Lleida province -0.260 (0.176) 0.026 (0.2607) 0.286 (0.231) 0.228 (0.259)
working in the rest of Spain -0.188 (0.09)** 0.033 (0.136) -0.162 (0.118) 0.033 (0.132)
working in the EU 0.191 (0.114)* 0.665 (0173 0.728 (0.1497* 0.064 (0.167)
working outside the EU 0.065 (0.129) 0.311 (0.196) 0.539 (0.17)* 0.029 (0.190)
PhD programme fixed effects Yes Yes yes Yes
R? 0.141 0.188 0.227 0.292
Number of observations 2,040 2,040 2,040 2,040

* Significant at 0.1; ** significant at 0.05; *** gynificant at 0.01

The estimatedDSequations also include job-type specific indicatavhich refer to

employment categories for faculty members and toupational roles/functions for

those who work outside the university. Taking agfarence those PhDs who perform

teaching tasks in the public sector (i.e. primarge@condary school teachers), working

in the academy implies higher satisfaction with mntent and, especially, with the

match between the acquired skills and the job. E\eg assistant professors, lecturers

and those who work in private universifiese also more satisfied with their promotion

possibilities, whereas associated and adjunct gsofs are less satisfied with their

earnings. Being employed in a research instituteals associated with higher

satisfaction with job content and — to a greateteex— with job-skill match. The

8 Notice that the data does not allow differentigtine position of the 31 individuals who work irivaite universities.
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exception is that those who perform teaching task®search institutes are not more
satisfied with these two job domains than the ezfee group.

Among public sector workers, those doctors who eteedirective functions are
more satisfied only with their promotion possilidg, whereas research and technical
functions are associated with a higher degree tigfaation with job content and job-
skill match. We also detected that medical assigtafunctions generate more
satisfaction with the content of the job, promotmssibilities and job-skill match, but
less satisfaction with earnings. Finally, PhD resps who are employed in the private
sector workers are in general more satisfied teaohers in the public sector for what
concerns the content of the job, promotion postdsl and the match between the job
and the acquired skills, but not with respect toeas.

The group of variables that refers to degree reguénts in the current job exert a
significant impact on the degree of satisfactiothwob content and with the match
between the job and the skills acquired during BeD. There are two particular
findings that should be mentioned with some deFaikt, as expected, the magnitude of
their impact is higher in the latter domain thantie former, given the stronger
connection between the objective information tkagnclosed in such variables and the
subjective evaluation about satisfaction with tble-gkill match. Second, compared to
doctors who are working in occupations that reqtiieePhD qualification (the reference
category), the decrease in the degree of satisfadS higher the lower degree
requirement for entering the current job. Noticgoathat these effects are statistically
significant even controlling for job-type variabl&verall, these evidences suggest that
mismatched PhDs are less satisfied not only becaliske specific occupation they
have, but also because of unobserved job’s chaistate that make them unhappy with
these intrinsic facets of the job.

We conclude this section with some comment on gtenates obtained for the
working region variables. Taking as reference tlecBlona’s province as reference, it
appears that working in similar occupations in pn@vince of Tarragona is associated
with more satisfaction in terms of promotion po#gibs, but less satisfaction with the
job-skills match. Moreover, PhD recipients who amrking in other Spanish regions
are in general less satisfied with their promotpossibilities than those who are
working in the province of Barcelona. Finally, worg in the European Union increases

satisfaction with promotion possibilities and wihrnings, whereas working in other
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countries has a positive and statistically sigaific effect only on satisfaction with

earnings.

4.2 Job Domain Satisfactions and Overall Job Satishn

In this section we describe the results from tlemsd step of our empirical analysis,
in which we analyse the relationship between theral job satisfaction and job
domain satisfactions. Table 3 contains the residtained from two OLS modélsThe
in the first column regresses overall job satisfecton the fourJDS variables
(transformed into continuous scores with the Terragthod”), while the model in the
second column includes the surrogate latent vari@y) as an additional explanatory
variable. Overall, it appears that overall job Satition represents an aggregate of the
perceived satisfaction with different facets of jbb. This evidence suggests that the
same level of general satisfaction with job carabeieved with a different combination
of satisfaction with its several domains. As expdcthere exist some common latent
factors that simultaneously affect overall job Satition and job domain satisfactions.
Indeed, after the inclusion of the proxy variabletloese latent factors, the weights
assigned to each facet of the job (i.e. the pa@titmates) are significantly reduced. This
means that, to some extent, the covariance bettheels equation’s error term and the
JDS variables provokes some bias, given that Ztevariable is clearly statistically
different from zero.

The main message that can be derived from thesdtses that, when evaluating
their overall working situation, PhD recipients miot assign the same importance to the
various domains of the job. In line with previoumdings referring to general
populations of workers (see de Graaf-Zijl 2005 &ialli et al. 2008), job content
seems to be the most influential aspect of theJble. weight they attach to this domain
is significantly higher than the ones assignedhe others. After job content, the
domain that is ranked in the second position imgeof its contribution to the overall
job satisfaction consists in promotion possibififidollowed by the match between

acquired skills and the job. Even so, there is @sicerable difference with respect to

® We also tried the Ordered Probit specificationjcivhyields roughly the same results in terms odieraff ratios
between coefficients and statistical significantthe estimates. The results are available uponesiqg

10 As suggested by Terza (1987), the standard eofaifse estimates should be adjusted for the presestimated
variables in the regression equation. This comecg8hould be done; the presented standard errerslaained
through bootstrapping.
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the importance of the first-ranked domain. Finadlgtisfaction with earnings receives a

slightly lower weight and appears to be the legsartant domain of the job.

Table 4: Overall job satisfaction and job domain satisfactions

Model 1 Model 2
Constant 5.6 5.59

(0.016)***  (0.016)***
Satisfaction with Job content 0.588 0.498

(0.026)***  (0.03)**
Satisfaction with Promotion Possibilities 0.233 0.177

(0.021)*  (0.024)***
Satisfaction with Earnings 0.122 0.094

(0.022)*  (0.022)***
Satisfaction with Job-Skill Match 0.19 0.164

(0.023)x*  (0.024)**
Z* 0.183

(0.039)**+

R? 0.553 0.558

Boostrapped standard errors in italic within paresitt * significant at 0.1%; **
significant at 0.05%; *** significant at 0.01%.

An intuitive way of understanding the relative imnfamce of each job domain in
generating individuals’ overall job satisfactiometsts in computing the trade-off ratio
between the coefficients associated with differfacets of the job. This is because,
assuming that the overall job satisfaction embodiesnsistent measure of the worker’s
utility derived from the job, the ratio between ffmgents would represent the marginal
rate of substitution between the levels of satigdacwith different aspects of the job.
Put in other words, the estimated trade-off rath@sy provide an answer to the question:
how much the degree of satisfaction with one donskiould increase in order to
maintain the same level of utility after a giveruetion in the degree of satisfaction
with another domain? Taking as reference the egtsrfaom Model 2, it appears that
in order to keep PhD workers at the same degresatll satisfaction with their job-
after a decrease in satisfaction with job conteatisfaction with promotion possibilities
should increase by a factor of 0.498/0.177 = 2&&ernatively, satisfaction with
earnings should rise by 0.498/0.094 = 5.3. On therohand, if satisfaction with the
match between skills and the job decreases by pigtile compensatory improvement
in satisfaction with promotion possibilities corsis just 0.93 points, while satisfaction

with earnings should increase by 1.74. Overalls thpproach reveals the great
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importance of job content, relatively to the otdemains, in determining the utility that

PhD recipients derive from their job.

5. Conclusions

In this paper we examined job satisfaction of ré¢&mD recipients, considering a
sample of graduating cohort from the seven pubiligersities in Catalonia (a region of
Spain). We added some new evidence to the growiegture concerning with job
satisfaction of the highly educated.

First, we analysed whether and how different objeatharacteristics related to the
individual, to his/her PhD and to the job they hafter some year from the finalisation
of their PhD studies affect perceived satisfactith four main domains of the job
i.e. job content, promotion possibilities, earniragsl job-skill match. This first step of
our investigation reveals that job satisfaction edefs crucially on the sector of
employment and on the type of work, especially datisfaction with job content and
with the match between the job and the skills aeguduring the PhD. Moreover, the
degree of satisfaction with these two specific (amdrrelated) domains of the job is
also strongly affected by educational mismatchif@efin terms of degree requirements
for the current job), even controlling for the dietd information about the type of
occupation.

Second, we expressed overall job satisfaction rmsaggregate of different job
domain satisfactions. By doing this, we providedevice about the weight that PhD
workers attach to specific facets of their job, whieey express the judgment about the
level of utility they derive from their work. Theesults that we obtained indicate that
job content is the most important domain that timsup of highly educated workers
consider when they evaluate their current job sitna Promotion possibilities and the
match between the skills and the job are, howesesecondary importance. That is,
what really matter for making a doctor satisfiedhwis working situation is the content
of the job, beyond the expectations about futurearaand the fact that the acquired
skills are fully exploited or not. Moreover, amoRgDs, the monetary aspect of the job
(i.e. satisfaction with earnings) appears to bs legortant in determining the overall
job satisfaction— at least during the initial part of the professibcareer as a doctor.

It seems worth notice that this relatively low imamce of satisfaction with

earnings might be a specific feature of highly eded workers. In fact, the paper by
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Skalli et al. (2008) reports that satisfaction wéarnings tends to be one of the most
important components of the overall job satisfactamong workers with different
levels of education. However, our hypothesis idine with the findings obtained by
Ward and Sloane (2000), who suggest that satiefactiith salary is of secondary
importance among academics from Scottish univessitiOverall, achieving an
appealing job in terms of its contents might be thest important motivation for
pursuing a PhD. The utility loss produced by thek laf this intrinsic aspect of the job

can be hardly compensated by other domains suttteasonetary remuneration.
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Appendix

Table 1A: data description and summary statistics

2008 2011 Pooled Sample
Mean S.D. Mean S.D. Mean S.D. Max Min
INDIVIDUAL CONTROLS
female 0.448 0.498 0.485 0.500 0.469 0.499 O 1
Age (at the year of the survey) 39.2 7.306 38.79 7.398 38.97 7.359 30 65
research fellowship during the PhD 0.488500 0.553 0.497 0.525 0500 O
PhD duration > 6 years 0.42 0.494 0.188 0.391 0.289 0453 O
JOB CHARACTERISTICS
job tenure (in years) 7.917 7.611 7.747 7.619 7.821 7.614 0.5 40
self-employed 0.035 0.184 0.042 0.200 0.039 0.193 O 1
permanent contract 0.616.487 0.542 0.498 0.574 0.495 O 1
contract duration > 1 year 0.230.426 0.269 0.443 0.255 0.436 0 1
contract duration <1 year & other situations 0.10.315 0.148 0.355 0.132 0.338 0O 1
Part-time job 0.069 0.253 0.076 0.264 0.073 0.259 O 1
number of workers > 500 0.598.490 0.720 0.449 0.669 0471 O 1
annual earnings less than 18,000 Euros 0.096 0.295 0.071 0.257 0.082 0274 O 1
annual earnings between 18,000 and 24,000 Euros  0.160 0.367 0.131 0.338 0.144 0.351 0 1
annual earnings between 24,000 and 30,000 Euros  0.258 0.438 0.251 0.434 0.254 0.435 0 1
annual earnings between 30,000 and 40,000 Euros  0.280 0.449 0.327 0.469 0.307 0.461 0 1
annual earnings between 40,000 and 50,000 Euros  0.099 0.298 0.105 0.307 0.102 0.303 0 1
Annual earnings > 50,000 Euros 0.107 0.310 0.115 0.319 0.111 0315 O 1
EMPLOYMENT SECTOR (CATEGORY/FUNCTIONS)
ACADEMIC SECTOR (UNIVERSITY)
Assistant professor 0.109.312 0.126 0.618 0.115 047 O 1
Lecturer 0.057 0.233 0.025 0.157 0.039 0.194 O 1
Associate professor 0.090.286 0.055 0.228 0.070 0.255 O 1
Adjunct professor 0.033 0.178 0.023 0.149 0.027 0.162 O 1
Researcher 0.027 0.162 0.064 0.245 0.048 0.214 O 1
Post-doc 0.028 0.165 0.040 0.196 0.035 0.183 O 1
Private university 0.035 0.184 0.037 0.190 0.036 0.187 © 1
RESEARCH INSTITUTES (NOT UNIVERSITY)
Direction or R&D 0.109 0.312 0.156 0.363 0.135 0.342 0 1
Research assistance 0.021145 0.029 0.167 0.025 0.158 0 1
Teaching 0.009 0.094 0.002 0.042 0.005 0.070 O 1
Other functions 0.052 0.222 0.003 0.059 0.025 0.155 O 1
PUBLIC SECTOR
Direction 0.004 0.067 0.010 0.097 0.007 0.085 O 1
Teaching 0.047 0.212 0.050 0.217 0.049 0.215 O 1
R&D or research assistance 0.0Z0169 0.058 0.234 0.046 0.209 O 1
Medical assistance 0.065 0.247 0.076 0.266 0.072 0.258 O 1
Other functions 0.048 0.215 0.003 0.059 0.023 0.150 O 1
PRIVATE SECTOR
Direction 0.017 0.129 0.030 0.172 0.025 0.155 O 1
Teaching 0.013 0.115 0.037 0.190 0.027 0.162 O 1
R&D 0.044 0.205 0.074 0.262 0.061 0239 O 1
Research assistance 0.082222 0.083 0.275 0.069 0.254 O 1
Medical assistance 0.025 0.155 0.023 0.151 0.024 0.153 O 1
Other functions 0.084 0.278 0.012 0.110 0.044 0.204 © 1
DEGREE REQUIREMENT VARIABLES

PhD degree required for the job 0.35%479 0.412 0.492 0.387 0.487 O 1
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specific undergraduate degree required for the job 0.568 0.496 0.453 0.498 0.503 0500 O 1
general undergraduate degree required for the job .04800.215 0.106 0.308 0.081 0.273 O 1
no degree requirements for the job 0.0R969 0.030 0.169 0.029 0.169 O 1
WORKING REGION
working in Barcelona province 0.696 0.460 0.697 0.460 0.697 0.460 O 1
working in Tarragona province 0.054 0.226 0.061 0.239 0.058 0.234 0 1
working in Girona province 0.067 0.251 0.049 0.215 0.057 0232 0 1
working in Lleida province 0.040 0.197 0.027 0.162 0.033 0.178 0O 1
working in the rest of Spain 0.071 0.257 0.076 0.266 0.074 0.262 O 1
working in the EU 0.036 0.186 0.054 0.226 0.046 0.210 O 1
working outside the EU 0.035 0.184 0.036 0.188 0.036 0.186 O 1
PHD TYPE
HUMANITIES
Area Geografica i Historia 0 1
Filosofia i Humanitats 0 1
Estudis comparats 0 1
Filologia 1 0 1
Filologia 3 0 1
Belles Arts 0 1
SOCIAL SCIENCES
Economia 0 1
Dret 0 1
Politiques 0 1
Comunicacio 0 1
Psicologia 0 1
Pedagogia 0 1
Mestres o INEF 0 1
PURE SCIENCES
Quimica 0 1
Biologia i Natura 0 1
Fisica i Matematiques 0 1
MEDICAL SCIENCES 0 1
Medicina i Odontologia 0 1
Farmacia i Cc. | tecnologia dels alimen 0 1
Veterinaria 0 1
TECHNICAL DISCIPLINES
Arquitectura 0 1
Enginyeria Civil i Nautica 0 1
Area Tecnologies avancades de la produc 0 1
Area Informacié i Comunicacio 0 1
Area agricola 0 1
UNIVERSITY
UB 0.481 0.500 0.404 0.491 0.438 0.496 O 1
UAB 0.218 0.413 0.310 0.463 0.270 0.444 0 1
UPC 0.124 0.329 0.137 0.344 0.131 0338 0 1
UPF 0.039 0.195 0.033 0.179 0.036 0.186 O 1
UdG 0.053 0.224 0.038 0.192 0.045 0.206 O 1
UdL 0.043 0.202 0.028 0.164 0.034 0.182 © 1
URV 0.042 0.200 0.050 0.217 0.046 0210 O 1
Number of observations 889 1,151 2,040
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