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1) Introduction

In this paper we analyse the relevance of job adudisy in labour market outcomes in the
metropolitan area of Barcelona, placing special leass on the role played in job accessibility by
public transport facilities. The general framewark our analysis is grounded on the Spatial
Mismatch Hypothesis, which claims that living ingeegated areas that are poorly connected to
employment centres has a negative effect on labmarnket outcomes, especially among ethnic
minorities and disadvantaged workers. In the cdntek employment decentralisation in
metropolitan areas in the US, Kain (1968) showed thisconnection between residential and job
location negatively affected employment among Afnidmericans, who tend to be concentrated in
the inner city. After this seminal work, severalgntal studies have confirmed that insufficient
job accessibility has a negative effect on labowarket outcomes in decentralized cities and
accounts for a substantial part of the labour ntgskealization experienced by the most vulnerable
workers (for a review, see lhlanfeldt & Sjoquis®98, Ihlanfeldt, 2006 and Zenou, 2008). While
the initial focus of the spatial mismatch hypotkesas on ethnic minorities living in metropolitan
areas in the US, more recent papers have emphatfiaedhe physical disconnection between
residential and job locations might affect a widange of the population. In particular, an
increasing number of empirical studies supportrbgative effect of job accessibility on labour
market outcomes for European ciliethat have experienced a decentralisation procsse (
Patacchini and Zenou, 2005 for England; Aslundl.e2®@10 and Norman et al. 2012 for Swedish
cities; Matas et al. 2010 for two Spanish citiesl &orsu & Wenglenski, 2010 for Paris-lle-de
France).

Gobillon, Selod & Zenou (2007) reviewed the mechars underlying the spatial mismatch
hypothesis that have been proposed by theoretiodels. The main theoretical explanation for the

poorer labour market performance of spatially misimad workers is that the lack of job

! Nonetheless, results for European cities aredesslusive than for America. For instance, Gobilii$elod (2008) reported only
slight evidence of a negative effect of job acd®bsi on the probability of finding a job in PariMoreover, Dujardin et al. (2008)
found that distance to jobs is not significantplaining employment probability in the area of Bels.
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accessibility reduces the efficiency of job seardtis theoretical prediction is based on two main
arguments. On the one hand, information flows rdiggrjob opportunities are subject to a distance
decay effect. On the other hand, workers may incunigher search costs (time and monetary
costs), leading to a spatially restricted job dedhat tends to be limited to the area surrounding
their neighbourhood of residence. Moreover, physitstance from jobs could also hamper job
searches by negatively affecting local social exttons, as recently suggested by Zenou (2013).
The idea is that since all workers residing in atigly disconnected neighbourhood are affected by
the detrimental effect of distance, the averagempheyment rate tends to be higher and it is
consequently more difficult to obtain information @b opportunities from social networks (which
are likely to operate on the local level). Therefapatially mismatched workers are denied access
to good network connections that are likely to dogmployment and job quality.

To summarise, under the spatial mismatch hypothessmployed workers that live far from
employment centres are less likely to find a jolar&bver, distance from jobs might induce some
workers to accept low quality jobs that are closetheir residence. However, distanger se
should not be the main factor explaining the labmutcome gaps of spatially disconnected workers
in terms of both employment and job quality, simdeat really matters is job connectivity and the
resulting commuting costs. It is clear that commgtcosts (both in terms of time and money)
depend on the modes of transport available. In @tezd of decentralised employment and
residences, private transport has become even atwantageous than public transport regarding
flexibility and time costs. For those living farofn job centres, cars are quicker and are often the
only alternative for connecting places of resideand job opportunities. Therefore, since workers
who are limited to using public transport to comenwill usually face higher time costs to reach the
same job opportunities as car users, alternativdeshof transport must be taken into account when

explaining spatial differences in labour marketcomtes (see Gautier & Zenou, 2010 for more

2 A second relevant mechanism is that workers mayseea job that requires commuting costs that @ehigh in relation to the
wage offered. This mechanism would apply only te thost disadvantaged groups and, since in thisrpapeonsider the whole
population of workers (taking into account gend#fetences), we retain the job search explanatmrdild up the theoretical
justification for this current study.
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detailed theoretical arguments). Indeed, severglensaconfirm that access to car ownership
significantly offsets the adverse effects of disuaction (Shen, 1998, Raphael and Rice, 2002, Ong
& Miller, 2005, Patacchini & Zenou, 2005 and Ko&wWenglenski, 2010). There is also empirical
evidence that increased accessibility to publiogpart has a positive impact on labour market
outcomes (Sanchez, 1999, Kabawata, 2003, Holzaf. 4003, Matas et al. 2010 and Korsu &
Wenglenski, 2010).

Based on this general framework, our research &scas the impact of job accessibility on the
employment and job quality of individuals residimgthe metropolitan area of Barcelona. This
metropolitan area is particularly relevant for amalysis, since it has experienced significant
decentralization of employment and places of regiden recent decades. More specifically, we
extend on the previous study by Matas et al. (20#0xonsidering not only the effect of job
accessibility on the likelihood of being employduit also its potential impact on an extremely
relevant aspect of job quality, namely how matclaedindividual’'s completed education is to
his/her attained occupation (i.e. job-educationnmaitch). The extensive literature on job-education
mismatch (see Leuven & Oosterbeek 2011) espechatifflights that having a job below the
attained qualification level (i.e., being overededa which is a specific aspect of vertical job-
education mismatch) represents a situation of @mlployment and generates a waste of human
capital. Indeed, overeducation is associated witret productivity, lower remuneration (in relation
to equally-educated but well-matched workers), aorgased risk of quitting jobs and job
dissatisfaction.

The above-mentioned spatial mismatch hypothesigesig that the lack of connections to job
opportunities is likely to be detrimental for emypleent and for job quality. Therefore, based on
this empirical prediction, we argue that job-edigatmismatch, especially in the form of
overeducation, might be (among other things) theulteof spatially constrained job searches.
Therefore, in addition to unemployment, the incokef overeducation should be higher among

spatially constrained workers. In other words, éased job accessibility should reduce the risk of
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being overeducated in urban labour markets. Simesé¢minal study by Blchel & van Ham (2003),
a growing number of papers have been concerned ththrole played by spatial flexibility in
explaining employment probabilities and the projggrt® become overeducated, which represents
a specific case of having a low quality job (se@&s$ém, 2009 for the Netherlands, Jauhiainen, 2011
for Finland, Huber, 2012 for several EU countriesnmarino & Martinelli, 2012, Devillanova,
2013 and Croce & Ghignoni, 2013 for Italy, and RamdoSanroma, 2013 for Spain). The general
lesson that can be derived from these pdpsrhat fostering spatial flexibility (especially terms

of commuting or private transport accessibilitythe workplace) is beneficial for employment and,
in general, reduces the probability of sufferingngokind of job-education mismatch. However, to
the best of our knowledge, none of the existingepamave explicitly examined the role played by
job accessibility by public transport in explainitite risk of overeducation. Indeed, we consider
improved accessibility to private transport (i.ar availability) to of course be relevant, butlgaa
generates additional congestion and pollution colterefore, with our paper we try to fill this
significant gap in the literature relating spatiaixibility and job quality, by providing evidence
regarding the importance of public transport cotimitg to employment centres in reducing job-
education mismatch in an urban labour market.

More specifically, the main contribution to theelature made by this paper consists of
analysing the effect on job accessibility of pulih@nsport connections to employment centres not
only in terms of the chances of finding employmdmit, also of the incidence and the extent of job-
education mismatch (in the form of overeducatidn)doing so, on the one hand, we explicitly
recognize the relevance of private transport adwméss and, on the other, we enable public
transport accessibility to affect car ownership tae family level. More specifically, our
econometric strategy relies on a recursive systesgoations with correlated errors that explains

the number of cars per adults in the householdiijkbBhood of being employed and job-education

3 Note that the results reported by Devillanova @08uggest that while short-distance commuting &dseneficial effect on
reducing the probability of being overeducatedernal migration seems to increase job-educatiormatish when migration
decisions are taken as endogenous, which appehessomewhat at odds with the predictions of thatiSpMismatch Hypothesis.
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mismatch. Moreover, we allow car availability topapr endogenously in the employment and
mismatch equations, whereby the measure of pulalitsport accessibility appears as an exogenous
variable in the mismatch and employment equati@sswell as in the one that explains car
availability (following Matas et al., 2009). We thaccount for the fact that private and public
transport represent substitutive forms of commufnogn the place of residence to the workplace
(which might affect employment and job quality) aticht disposing of better public transport
connections might modify the propensity to have entars in the household (keeping other factors
constant). All the estimations are carried out sztply for males and females, in order to highlight
gender differences in terms of the effect of pubhd private transport accessibility on employment
and mismatch. An additional contribution of thigopais that we focus our analysis on a specific
urban area, which would implicitly limit the imparice of unobserved territorial heterogeneity,
while other existing studies on the issue of ovecation usually draw on data at the
national/country level (and rely on the use of colnor territorial fixed effects to control for lat
labour market effects).

It should be noted from the outset that public gport accessibility to reach the workplace is
considered to be an exogenous variable in our érapianalysis. However, since this variable is
intrinsically based on place of residence, it migkt argued that the estimated effect of public
transport accessibility on the three outcomes weatnalyse throughout the paper could be biased
by the presence of endogenous residential sortigiridividuals who tend to perform better in the
labour market because of unobservable favouralalgs timight be more likely to reside in
neighbourhoods that are better covered by the @ubdinsport network). We recognize that
residential sorting represents a relevant issuedoranalysis (as suggested by Dujardin et al.9200
and by Aslund et al., 2010, among others) but, taf@tely, we cannot directly deal with this issue
because we do not possess exogenous predictolacaf pf residence. However, as in previous
literature, we present two falsification proofsttisaek to verify whether restricting the sample to

individuals for whom place of residence can be arably assumed to be less affected by
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endogeneity provide similar results or not. Theultssof these robustness checks suggest that
endogenous residential sorting is not the mainedriof the overall results presented in what

follows. The rest of the paper is organized afd: in the next section we describe the data used
in the empirical analysis and in section 3 we idtree the econometric strategy. Section 4 presents

the results and some robustness checks (subsdctipand finally section 5 concludes.

2) Data and Descriptive Statistics

This study draws on data from the 2001 Spanish dAensus, which covers 5% of the
Population Census. The main advantages of thiselatae its large sample size and the level of
spatial disaggregation of the information, whiclalgies the definition of territorial variables using
very small spatial units (census tract level). Bfene, the 2001 Micro-census is the only source of
informatiorf that can be used to locate jobs on a municipalland, hence, construct a precise
measure of job accessibility. The database alswiges information on several individual
characteristics (among others: age, gender, nditypnanarital status, level of education, field of
tertiary education, labour market status and odimpaand on a large number of household
characteristics (household composition, numberhdtieen, number of working adults, number of
cars, availability of second residence, housingiterand housing size). Since our aim is to analyse
the impact of job accessibility on labour marketcomes, we selected individuals aged between 16
and 64 who are not receiving education, are nanpeently retired and are not disabled. We also
excluded individuals who are either self-employe@mployers, because of the intrinsic difficulties
to define job-education mismatch for these groupswvorkers, as well as individuals whose

occupation has fewer than 20 observations (as nejio construct job-education mismatch, see

4 Note that even if the 2001 database is somewhatidi is the latest (census population) dataltf@seenables obtaining a precise
and reliable estimate of the spatial location dijo The novel data from the new Spanish Microce$2011 does not represent a
valid alternative to identify the number of jobsla municipality level, since census-tract ideets are not provided.



below). Finally, we also excluded the small numtfeindividuals living in households where there

are multiple families, since the number of cardained at the household level while the number of
adults (and family composition in general) is deflnat the family level. We ended up with a

sample comprising 93,038 observations belonginghé Barcelona’s metropolitan area (44,077
males and 48,961 females).

In 2001, this metropolitan area measured 3,263 rsegkia and had 4.4 million inhabitants
distributed among 164 municipalities, which impli@s average density of 1,380 inhabitants per
km?. The central city, with a relatively small areaasbund 100 kify concentrates somewhat more
than one third of the whole population, with a plagion density of 15,150 inhabitants per*kmob
density shows substantial differences between ripaiities, with an average of 476 jobs per’km
in the metropolitan area and 7,828 in the city @rd&lona. In recent decades, a process of
employment and residential decentralization hasrtgidace, due to which the central city has lost
both population and jobs in comparison with theropatlitan area as a whole. It is interesting to
note that the process of population suburbanisdtasnbeen lower for high income people, whereas
employment decentralisation has been lower for jolesl by the population with post-compulsory
education levels.

As previously commented, the labour market outcommed we analyse in this paper are
employment and job-education mismatch, where ttterles considered to be a meaningful measure
of job quality (among the employed subsample). &fage several alternative ways of defining job-
education mismatch (i.e. whether the individuahire/less qualified than what is actually required
for his/her job) and the discussion about whichhodtis better than the others is still open (see
Hartog, 2000, McGuinnes, 2006, Verhaest & Omey 2@080 and Leuven & Oosterbeek 2011 for
more details). Usually, as is the case with thegmestudy, the ultimate choice mostly depends on
data availability. Since the Census database dotscontain any direct information about
gualification requirements in the workplace, weigiefob-education mismatch using the Method of

Realized Matches, which relies on the differencéwben individual's years of schooling and
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average schooling in the corresponding occupatiwa-¢igit national classification). Therefore, an
individual is considered to be under/overeducafetieishe has less/more schooling than the
average for his/her occupation, minus/plus onedst@hdeviation point.

The main variables of interest to this study as¢hrelated with (potential) accessibility from
the neighbourhood of residence to the workplacachvimay influence individual performance in
the labour market in terms of employment and jolaligu In order to measure disconnection
between jobs and places of residence, we distihgbstween private and public transport
accessibility to job opportunities. With respectatizessibility by private transport, we selecteal th
number of cars per adult in the household. Matad.2010) suggest that the relevant variable to
approximate distance to jobs is not commuting timgh private transport, but rather car
availability in the household Regarding public transport, the measure of jatessibility that we
used in this paper is the employment potential gach zone of residerfceFollowing Rogers
(1997), a measure of market potential should take account the spatial distribution of jobs and
the distance or cost to reach them. The employpetantial fulfils both requirements. According
to the literature, the most suitable variable faptaring employment potential should be the
number of vacancies but, unfortunately, we do ramehinformation on job vacancies. Therefore,
the total number of jobs located in each zone le@s lbaken as a proxy for vacancies. The implicit
assumption is that zones with a higher number b§ jwill also generate a higher number of
vacancies (Rogers, 1997). More specifically, jobessibility by public transport has been defined

as.

empl;
ptay = E i
7 b

5 Note that we do not explicitly consider which memnbf the household actually uses the car(s), dinisewould introduce further
complications to the empirical analysis. Howeverler the assumption that each member of the holishhe the same probability
of using the car(s), taking the number of carsaukits represents a parsimonious way of approxigatotential car availability in
the family.

® As suggested by Bunel & Tovar (2013), the use tdrahtive measures of job accessibility might leaddifferent results.
Therefore, we checked for the sensitivity of owsutes obtained under different definitions of jotxessibility by public transport.
Firstly, in order to take into account how there arlimited number of job opportunities availabtethe area, we computed an
alternative index that uses occupied jobs and aetierkers. Secondly, we tested an exponential diecagtion by weighting public
transport time by parameters ranging between 0d52arn all cases the results appeared fairly rolith respect to the original
ones. Therefore, we retained the results obtaisgdjuhe simplest non-weighted measure of employmen
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whereemp] is the number of jobs located in zgng; is the travel time on public transport between
k and |, k is the individual's zone of residence apds the destination zone. Therefore, job
accessibility for an individual resident in zokelepends on the sum of employment opportunities
in each destination zong inversely weighted public transport travel timetweenk and j.
Regarding residential areas, transport zones représe geographic unit of analysis. These are a
subdivision of municipalities used to calculatesélaime matrices. Destination zones are defined at
the municipal level, as this is the smallest spatrat for which the number of jobs is available.
However, in order to improve the accuracy of the&easibility measure within the city of
Barcelona, jobs are calculated at the districtllelee index is computed using job locations from
the 2001 Population Census. Commuting times aredoas real network data and are obtained
from the official travel time matrices. For intramd trips, a commuting time was assigned
according to the implicit radius corresponding ke tsurface of each municipality or district.
Overall, this variable provides a measure of theergxto which the lack of public transport can
diminish potential job opportunities.

Across the metropolitan area of Barcelona, the xndages from 10 for the zone with the
lowest accessibility to 61,427 for the zone with ttighest, with an average of 32,087he spatial
distribution of public transport job accessibility depicted in Figure 1, which shows that job
opportunities can be more easily reached by putditsport in the Capital City, along the coast to
the south of Barcelona and in the west of its npatlitan area.

[FIGURE 1 ABOUT HERE]
Since public and private transport are clearlyraliBve ways of reaching job opportunities, we
expect families residing in areas served by bgttdalic transport infrastructure to be, on average,
less dependent on private transport. To get aifiyptession of this relationship, Figure 2 shows a

scatter plot of the (census tract average) numbears per adults with respect to job accessibility

" Note that the measure of public transport acciisgibas been divided by 10,000 for the purposelescriptive statistics and the
subsequent econometric analysis.
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on public transport, which highlights a negatived aignificant relationship between these two
variables.
[FIGURE 2 ABOUT HERE]

The same relationship can be also appreciated e Th which indicates that the higher the
quintile of job accessibility, the lower the propon of families with more than one car per adult
(and the higher incidence of having no car in tbedehold). Moreover, the same table reports,
separately for males and females, row differentialsinconditional employment probabilities by
public and private transport accessibility resp@tyi. In general, the share of employed individuals
is significantly higher in the male subsample, siacsignificant proportion of women declare that
they do housework (30% versus 0.62% among malds)e ihe incidence of unemployment is
similar for both genders. The increase in car abdity improves the chances of being employed
for both genders, although the employment diffee¢ritetween males and females appears to be
the same for those who have at least one car pdt mdthe household. On the contrary, the
statistical association between public transpordessibility and employment is less clear for
females and even appears to be negative for malagdition, both forms of job accessibility seem
to be negatively associated with job quality (definn terms of job-education mismatch), since the
extent of job-education mismatch (i.e. the diffe®nbetween years of schooling and the
corresponding average for the occupation), as wagllthe proportion of individuals who are
classified as overeducafefl.e. mismatch greater that the standard deviadibachooling within
each occupation), increase with job accessibiking public and private transport.

[TABLE 1 ABOUT HERE]

Nevertheless, the bivariate relationship betwe@raf@ and public transport accessibility to the

workplace, employment and job-education mismateh e observed in the raw data is likely to be

confounded by other individual and family/househaldaracteristics that co-vary with these

8 The incidence of overeducation that we obtain fmmsample (about 16% and similar for males anuhfes) is somewhat lower
than what was reported in other studies of the Shagconomy (see Ramos & Sanroma, 2013 for a r@yvjgwbably because our
data refers to the metropolitan area of Barcelonaravthe demand for high-skilled work is substalytiaigher than in other parts of
the Spanish territory.
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variables. Educational attainments represent trearest example: in fact, more educated
individuals might reside in neighbourhoods endowatth a better public transport network and, in
principle, they are more prone to being able tordfthe expense of buying a (more) car(s), but at
the same time they face a higher risk of being edacated. Also the bivariate relationship between
public transport accessibility and car availabilityght be affected by confounding factors such as
family structure, family wealth and neighbourhodteets. Therefore, in what follows we present
the empirical strategy that we adopted to rule thet effect of covariates from the (complex)
relationship between job accessibility by publiad gorivate transport, and obtaining cateris
paribuseffect of our variables of interest in a multiae framework.

The explanatory variables have been selected aogotal standard literature related to each of
the three endogenous variables that we want taagxfl.e. car ownership, employment and job-
education mismatch) and are listed (together waiidodescriptive statistics by gender) in Table 1A
in the Appendix. As individual characteristics wansidered age, educational attainment, field of
study, country of birth, marital status and pot@ntvork experience (measured as age minus years
of schoolind minus six). Regarding household composition, wethe number of adults (aged 20
or more), the number of children of different agesl the percentage of working adults. A
shortcoming of the census data is that no inforomais provided on the level of household income.
Given that income is a crucial determinant of tkenber of cars, we have partially circumvented
this weakness by considering a set of variablescéna be considered proxies for household income
such as educational attainments, housing sizepnda@sidence ownership and housing tenure. We
also constructed a dummy variable that takes validehe individual perception of the quality of
public transport in the neighbourhood is poor andtl@erwise (since we expect perceived low

quality of transport networks to increase the pnsitg to have at least one car in the household)

® Years of schooling have been imputed from comgleiucation level using the following conversioter® years for illiterate, 2

for uncompleted primary education, 6 for complepennary education, 8 for lower secondary educatish for upper secondary
education, 12 for vocational training, 14 for adweah vocational training, 15 for short-term universiegree, 17 for university
degree and 20 for doctoral studies. The same \arfa@s been used to compute job-education mismesicly the realized matches
approach.
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and another that covers households located inghtrat city (which has been included in order to
account for the highest congestion and parkingsdostthose households located in the central city,
as well as the higher quality of public transpaxptice that local labour market characteristicd an
residential segregation might represent anothegnpiad confounding factor, especially regarding
the impact of public transport accessibility (whicaries at the local level) on car availability,
employment and mismatch. Although relying only twe tnetropolitan area of Barcelona would
implicitly reduce the extent of labour market hetggneity (possibly correlated with our measure of
public transport accessibility), we also includedour empirical analysis the local unemployment
rate (defined at census tract Ié¥ehs a proxy for neighbourhood effects (as in Bliéhean Ham,
2003, Hensen et al., 2009, Jauhiainen, 2010, Matak, 2010, Croce & Ghignoni, 2013, Ramos &

Sanroma, 2013 among others).

3) Econometric Model

In this section, we present the empirical stratixgy we adopted to disentangle the relationship
between public-and-private transport accessibititthe workplace, employment and job-education
mismatch. Our main aim consists of estimating thpact of job accessibility on the likelihood of
being employed and on the extent of mismatch betvegtained education and job requirements.
Moreover, we allow public transport accessibility dffect the number of cars per adult in the
household, in order to take into account the ietation and the potential substitutability between
public and private transport. In doing so, we Vakke two main econometric problems. First, given
that job-education mismatch can be observed onlgngnemployed individuals, the job-education

mismatch equation should be estimated on the dondif sample-selection based on unobservable

10 This variable provided a better fit than othereamiative measures such as the distribution of wigrkige residents in the
neighbourhood by citizenship, the distribution afriing-age residents in the neighbourhood by edorcair the distribution of
dwellings by age of construction.
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factors that affect both employment decisions afdquality (following Biuchel & Van Ham, 2003,
Jauhiainen, 2011, Rubb, 2011, Devillanova, 2018r&aa & Ramos 2013 and Croce & Ghignoni,
2013). Second, we consider private transport awditlato represent a potential determinant of
both employment and job-education mismatch, whscalso likely to be related with unobservable
factors that affect these two labour market outco(as noted by Raphael & Rice 2002, Gurley &
Bruce 2005, Baum 2009, Bansak et al., 2010 amongr®t Therefore, the empirical analysis is
based on a recursive system of equations that endiese issues to be handled meaningfully and
consistently.

Specifically, we estimate the following three-egomatsystem by means of Limited Information

Maximum Likelihood™:

mismatch; = a + B'X; +y-pta; + 8 -nca; + ¢ if empl; =1 (2)

Prob(empl; = 1) = Prob(empl; > 0), empl; =u+ w'Z; + - pta; +y - nca; + y; (2)

nca; = @'W; + 1 pta; +v; 3)
O¢ Osu Oy

(epupvi) ~N(0,2), 0= ( 1 0—1{1/) (4)

Equation (1) relates job-education mismatch witleetor of control variablesX() and with job
accessibility by public transpompt@) and by private transpom¢a where, as explained above, the
latter form of job accessibility is approximated twe number of cars per adult in the household.
Note that we preferred to use as the LHS variabléhe job-mismatch equation the continuous
variable “mismatch” (i.e. the difference betweeniraividual’s years of schooling and the average
for his/her corresponding occupation) rather tham discretized variable “overeducation”, since
this latter option would cause the loss of infonmat However, in what follows we will recover the
impact of our variables of interest in terms of taeount” of overeducation (as explained in the

following section). A more fundamental issue istila commented above, the mismatch equation

11 The estimations are carried out using the STAT#tine “cmp”, developed by Roodman (2011). Given that three equations
contain public transport accessibility in the t$tregressors, which is defined at the census-teael, we cluster the standard errors
at the census-tract level in order to accountHergotential correlation between the error termisdif/iduals who reside in the same
(census-based) area.
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is defined only for the subsample of individualsondre regularly employed at the time of the
survey (i.e. if emp] = 1”), which generates the aforementioned issue ofpéaiselection bias. In
order to account for that, we specify the employimequation (eq. (2)), which explains the
probability of being employed (using a Probit sfieation) as a function of individual and family
characteristics4), plus public-and-private job accessibility. Figathe number of cars per adult is
modelled using a linear equation (eqg. (3)), whintiudes a set of individual and family covariates,
housing and local variables (included in vedidy, plus public transport accessibility. Note also
that the error terms of these three equations llveed to be correlated (as expressed by equation
(4)) and are assumed to follow a Multivariate Nariestribution. This means that we enable the
unobservable determinants of the number of carsagalt, employment and mismatch to share
common elements that would bias the coefficienintdrest if the three equations were estimated
separatel¥’.

The specified system of equations follows a regersiructure, in the sense that the outcome of
equation (3) enters as determinant of equationar{d)(2) and equation (2) identifies the subsample
used to estimate equation (1), but (e.g.) the fm#tome of equation (1) does not enter the list of
explanatory variables of equation (3). This medms the potential simultaneous relationship
between the three outcomes of interest is not tirenodelled, but is instead captured by the
implied correlation between the error terms. Gittes non-linearity of equations (2), the recursive
system would be identified even if the variablesluded in the three equations were exactly the
same. However, in order to avoid weak identificatiowe introduce several exclusion restrictions to
the employment and car ownership equations, i.elabas that are strong determinants of
employment and car availability but can be assutndx unrelated to job-education mismatch. The
finding of valid exclusion restrictions usually repents a challenge in this framework, since the

existing databases that enable the capture ofasgéfiects (such as the microcensus) contain a huge

2 |n the results section we also provide estimafgh@correlation between error terms and thetiistteal significance. Failing to
reject the null hypothesis of zero (pairwise) clation means that the separate estimation of tidenying equations would produce
biased parameters.
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amount of information but few “plausibly” exogenoigentifying variables. Our choice for this
paper was driven by data availability, togethehwithat has been found elsewhere in the literature.
Family structure and especially the number/presefaghildren has been largely employed as an
exclusion restriction for the employment equationseveral empirical work® (in the context of
wage regression and selection into employment, feeeexample, Martins, 2001, Mulligan &
Rubinstein, 2008, Lee, 2009 and Chang, 2011). ik ghper, we exploit the information on the
number of children of different age ranges (0-8, 30-15 and 16-19 respectively) as exclusion
restrictions for the employment equation. We asstimag conditional to job accessibility and to
other covariates, the number of children of differages only affects job-education mismatch
indirectly, through self-selection into employment.

Regarding the cars per adult equation, some stuthgs addressed the endogeneity of car
ownership with respect to labour market outcomeadnpting the standard Instrumental Variables
approach. Raphael and & Rice (2002) instrumentedwaership using insurance and gas tax costs
and Ong and Miller (2005) used the cost of car aamp, the number of activities that can be
conducted within the neighbourhood and the avditglof alternative transportation as exclusion
restrictions. The intrinsic difficulty of findingpgropriate instruments for car availability (i.&:os1g
predictors of car availability unrelated with thedl outcome of interest) is well recognized in the
literature. The few exceptions are those studias ily on exogenous changes in car ownership
related policies. For example, Baum (2009) corgtblfor potential endogeneity bias by jointly
estimating employment and car ownership in a mawintikelihood framework, using differences
in state vehicle asset rules governing welfareglity as instruments to identify the effect ofrca
ownership. Bansak et al. (2010), referring to thmea context, estimated a two-stage least square
equation instrumenting car ownership with assetteel welfare. In this paper, the available

variables that were selected as exclusion resnistiare the fraction of employed adults in the

3Note that Devillanova (2013) used the number oftadn the household as an exclusion restrictiartlie employment equation.
However, in our case the number of adults in timeilfacannot be included in the employment equat&inge it is already included
in the right-side of the equation (i.e. in the dammator of the variable “nca”). Therefore, we ratd only the information on the
presence of children of different ages.
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household (excluding the individual’'s contributipr)ousing-related variables (dummies for
housing tenure and availability of a second resideas well as usable space in housing), which are
likely to proxy family wealth. Moreover, we alsocinde an indicator that reflects the self-assessed
judgment about transport network quality in theghbourhood of residence and another that refers
to residents in the municipality of Barcelona (withts metropolitan area). The choice of these
variables as determinants of car availability idime with the general literature on car ownership
(Matas et al. 2009). Moreover, household-relatedabées (such as housing tenure and mortgage
payment) have been previously used as exclusidnctems in similar studies (see, for example,
Devillanova, 2013 and Croce & Ghignoni, 2013). lddiéion, the system’s identification is
reinforced by the fact that a) we include dummmstértiary education in the mismatch equation
(which appear not to be significant in the otheo tequations) and b) employment and car
availability are explained as a quadratic functdrage, while mismatch contains potential labour
market experience in the list of covariates (follagvBiichel & van Ham, 2003 and Rubb, 2011).
To the best of our knowledge, there is still nonfat way of testing for the validity of
overidentifying restrictions in this three-equatiramework with sample selection. Therefore,
caution should be exercised when reading the ettt follow as true causal effects (rather than
conditional correlations), since this definitivetiepends on assumptions that cannot be directly
tested from the data.

There is an additional issue that should be takém ¢onsideration. Our empirical strategy is
based on the assumption that public transport aiukty represents an exogenous variable.
However, the associated coefficient might reflett/east to some extent, endogenous residential
sorting. This means that individuals who are irgically more likely to be employed and less likely
to be mismatched might be more prone to resideréasaendowed with better public transport
networks (for a detailed review of the issue of@gehous residential sorting, see Dujardin et al.,
2009). Aslund et al. (2010) suggested that endagemesidential sorting affects the relationship

between job proximity and labour market outcomesing a (very specific) sample of Swedish
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refugees, they solved this problem by exploitintatural experiment generated by a refugee policy
that randomly assigned individuals to places ofdersxe and showed that job accessibility still
matters (even under random residential sorting)ottumately, we were unable to directly deal
with this issue, mostly because of the lack of exmys predictors of job accessibility on public
transport. However, in the subsection on robustokesks, we report additional results that can be
taken as falsification tests for the relevanceesidential sorting in the relationship between fubl
transport accessibility and our outcomes of interg@pecifically, we first repeat all the estimasgon
only for those individuals who did not change thesidence in at least the last 10 years, for whom
place of residence can be reasonably assumed ®lW®en exogenous at the time of the survey.
Secondly, we estimate the three equations onlytHose individuals who live with their parents
(following Dujardin et al., 2008), since their péaof residence within the urban area is mostly
determined by their parents. Although in these s@stter public transport accessibility might also
be capturing long-standing unobserved family charatics that are positively related to labour
market outcomes, similar results in these additieséimations could be taken as evidence of the

meaningfulness of our results (at least in qualiaterms).

4) Results

The results that we obtained from the three equaBoursive system (separately estimated for
males and females) are reported in Table 2. We bniefly comment on the estimates associated
with the control variablé$ included in each equation, which are in line vitik results previously
obtained in the literature, and then discuss inenaetail the results regarding job accessibility

variables.

The estimated coefficients for control variablesaited from independent equations are roughly #mesand are not discussed
here for brevity reasons. We only report the dethilesults (estimated elasticities for each outgomwith respect to public and
private job accessibility for comparison (see Taein the Appendix).
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The results from the cars per adult equation shat; s expected, more educated individuals
have a higher number of cars per adult in the fgnailth similar effects for males and females, and
car availability is lower for immigrants than foatives. Being married and having more children in
the family increases the propensity to have mors ger adult, keeping the number of adults
constant (which displays the unsurprising negatiign), as is the case for the percentage of
employed adults (other than the individual). Thedinestes associated to household and
neighbourhood variables indicate that housing &nhousing size and having a second residence
have the expected effect on car availability, sstigg that these variables capture how family
wealth favours the affordability of cars. Moreoverdividuals who consider the quality of the
public transport network in their place of residemna be low are more likely to have more cars (per
adult), while we observe the opposite effect fooséh who reside in the capital city. Finally,
residents in areas with higher unemployment rage® liewer cars per adults in the family, which
reflects the general idea that residential segi@gat often accompanied by insufficient job
accessibility by private transport.

The employment equation suggests that educatiottainments represent a fundamental
determinant of the chances of being employed aatisthooling might mitigate the differences in
employment observed between males and females #ieceoefficients (and the corresponding
marginal effects— not shown) associated to each education levelsamificantly higher for
females than for males. Those who are born outSplen, especially if they are males, are in
general penalized in terms of employment probgbwith respect to Spaniards (with some
exception due to the low number of observations)ugually reported in the literature, residing in a
neighbourhood with a higher incidence of unemploymeduces employment probabilities, with a
similar impact (computed as marginal effect on pinedicted probabilities) between males and
females. The effect of marital status is, as exukcinverted between males and females, since
married males are more likely to be employed, wiikeopposite result is obtained for females. The

impact of age on employment probability is an inedrU-shape for both men and women and
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slightly more pronounced for the former. Finalljnetpresence of children is detrimental for
employment, but significantly more for females tifan males and especially when their age is
lower.

Regarding the job-education mismatch equation, btain the usual result indicating that more
educated individuals are, keeping other factorsstaom, increasingly exposed to the risk of a
positive mismatch (i.e. they are more likely to deereducated). However, the incidence and the
amount of mismatch among university graduatesiry/fheterogeneous across different fields of
study, since (relative to graduates in social s@ehthe difference between individuals’ education
and the occupation-average is significantly lowespecially for graduates of health disciplines
(mostly due to the stringent regulation of headttated professions), for males graduates of
technical studies and, to a lesser extent for fesmalho studied hard sciences or humanities. Job-
education mismatch decreases with (potential) veagberience, which might be explained by both
career progression for more tenured workers andbpr the impact of changes in the
cohort/education composition of the workforce. Irgmant workers in general suffer a greater
degree of mismatch, with the exception of thoseingrfrom EU15 countries, who are less likely to
be more qualified than the average for their octiapa. Finally, being married increases mismatch
among male workers, but has the opposite effechgrtizeir female counterparts.

We now focus in more detail on the estimates aagetito the main variables of interest to this
paper, i.e. the measures of job accessibility bylipuand private transport. To facilitate
interpretation of the results, we directly describe elasticities of the three outcomes with respec
to a 10% increase in public and private transpoeessibility, respectively. First, the negativeeseff
of public transport accessibility on the numbercafs per adult in the family that emerged in the
raw data is also present once the effect of otartates has been partialled out. In fact, the
negative and relatively high elasticity of car dadility with respect to public transport
accessibility confirms that public and private spart represent substitute (albeit imperfect) ways

of reaching job opportunities and that individua¢siding in areas endowed with better public
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transport networks have less incentives to haveenuars in the household. Regarding the
employment equation, it appears that the probglalong females of being regularly employed is
especially sensitive to job accessibility and, seime contrary to our expectations, the effect of
potential accessibility by private transport iggktly higher than the impact of public transport.
However, the chances of being employed among naiedess dependent on job accessibility,
since the impact of public transport accessibiltyvirtually zero and car availability has only a
modest (but significant) elasticity of 0.045. Figalwe also expressed the effect of public and
private accessibility to the workplace on job-ediora mismatch. However, since (as previously
commented) the lack of adjustment between formalifigation and job requirements is especially
worrisome (and can be viewed as a form of undereynpént) when it takes the form of
overeducation, we expressed the impact of job admbty in terms of elasticities with respect to
years of overeducatidnrather than overall mismatch. We consider a fomughe effect of job
accessibility on the total number of years of odedation to be meaningful, since it provides a
picture of the amount of human capital that woull grevented from being wasted after an
improvement in potential connectivity from placds@sidence to employment centres. In contrast
to what was observed in the descriptive analybis,elvidence obtained from the estimated system
of equations indicates that, in general, both foahgpb accessibility are relevant for reducing the
incidence and the extent of overeducation in th@mwidabour market, thus confirming the evidence
reported in previous studies. More specificallyy mesults suggest that overeducation has a similar
elasticity with respect to car availability for realand females, although job accessibility on publi
transport is somewhat more important for reducihg positive mismatch between attained

gualifications and occupations for men than for veam

®More specifically, we computed the percentage ifiee between the sum of the “observed” numbereafsyof overeducation
(i.e. years of education that exceed the averageotiog for the individual's occupation plus onarafard deviation point) and the
sum of the years of “predicted” mismatch that eglsethe respective standard deviation after a 10&ease in public transport
accessibility. Note that, in order to ensure corapdity between the observed and the predicted amoti overeducation, we
imputed the residuals of the mismatch equationh® predicted mismatch resulting from a 10% chanmgepublic transport

accessibility.
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It also seems worth noting that the estimated Groms between the error terms of the three
equations are always significant and are in theesdirection for both males and females, which
means that the interrelation between the unobskyvatements that affect car availability,
employment and job-education mismatch should bentaikto account in order to obtain a
consistent estimate of the impact of job accessiloin labour market outcomes. For comparison
purposes, we also report the estimated elastiafigriblic and private transport accessibility that
are obtained assuming that the three equationghdependent (see Table 2A in the Appendix).
This exercise suggests that, although the recuestimation is relevant in this context (and should
be taken as reference for a quantitative interpogtaof the results), the evidence produced using
independent equations is in the same directioqyaditative terms) and highlights the robustness of
the overall results regarding the relationship leefmvpublic and private job accessibility and labour

market outcomes.

4.1) Robustness Checks

In order to provide additional evidence in favofittee meaningfulness of the results presented
in this paper, we performed several robustnesskshiec our estimates. As previously commented,
we are especially concerned about the exogeneibuomeasure of public transport accessibility,
since it might be argued that it is mostly drivgndndogenous residential sorting (see Dujardin et
al., 2009). Unfortunately, we do not possess exogepredictors of this variable that would enable
its instrumentation, and arguing that people rardgiasalect their place of residence seems rather
implausible. However, we performed two falsificatiexercises in this regard, which taken together
would indicate whether (or not) the conditionalateinship between public transport accessibility
and labour market outcomes is just a mirror of getous residential sorting. Basically, we seek to
replicate the analysis for different subsamplesndividuals for whom place of residence can be

taken as exogenous with respect to labour markebmes. First, following Matas et al. (2010), we
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re-estimate the system of equations restrictingsétmeple to individuals who have not changed their
place of residence in at least the last 10 yeasoi&l, following Dujardin et al. (2008), we conside
individuals who still live with their parents to Verather limited influence on residential choices.
Therefore, the relationship between public transpmcessibility and labour market outcomes
obtained by selecting this specific subsample wdaddess contaminated by the endogeneity of
residential sorting.

The results of these two alternative falsificatiexercises are reported in Table 4 (we only
report the elasticities of each outcome with respgeca 10% increase in public transport
accessibility), together with the baseline restfitis comparison. The elasticity of public sector
accessibility on car availability in both subsanggke very similar to the baseline result and remain
insignificant for employment probability among mal&oreover, public transport connectivity still
matters for the chances of being employed amon@lesnalthough the elasticity among females
that live with their parents is somewhat lower. Heoer, job-education mismatch (in the form of
overeducation) is especially sensitive to publansport accessibility for young women (and, to a
lesser extent for young men) in the urban labouketaAdditionally, public transport accessibility
to the workplace has a similar impact on the exténdvereducation for both males and females
who have spent more than 10 years residing in @hgesplace, compared to the baseline results.
Taken together, these additional results might &kt to suggest that endogenous residential
sorting, even if it happens, does not seem to kenthin explanation for the overall evidence
reported in this pap&t

Finally, we also performed an additional robustnebsck to take into account how car
ownership decisions are taken at the family level the sample contains repeated observations

within each family. The most suitable option woblgl to estimate the cars per adult equation at the

16 We recognize that the two falsification stratedieat we followed in this study are not free ofticisms. In fact, unobserved
family characteristics related with residentialdton might still affect both subgroups of workéra) these represent long-standing
elements and/or b) they are transmitted from paréotchildren and are shared within the family. dtower, some kind of
endogenous sample-selection might be present, iaipeamong young individuals living with their parts. However, the
observation of qualitatively similar results to $koobtained with the whole sample is reassurinigrims of the robustness of our
empirical analysis.
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family level, but this would introduce further cohgations for estimating the recursive system of
equationy’. Therefore, we repeated the analysis using onbewfations from individuals who
declare that they are the head of the householel eldsticities of private transport accessibility a
also reported in Table 4 for both males and femaldse results suggest that chances of
employment among heads of household are less edif&gt car availability and this is even more so
in the case of women. This is partly because theynaore likely to be employed than other
individuals in the household (especially if the ¢hed the family is a woman, among whom only
18% do not work compared to 41% from the whole fensample), but also because they could be
more prone to being the person who actually makesofithe car. Consistent with this explanation,
the overall risk of being overeducated in the labmarket is more significantly reduced after an
improvement in public transport connectivity amdeghales who are heads of household. This
evidence suggests that increasing the quality bfiptransport networks in urban areas would be
especially relevant for job quality among this graaf women who, for several possible reasons,

tend to participate more actively in the labour kear

5) Conclusions

In this paper we have analysed the effect of jatessibility by public and private transport on
labour market outcomes in a urban labour marketsuesh, this is the first paper that concerns with
the importance of public transport connectivity @rplaining the extent of mismatch between
individuals’ schooling attainment and the educatlaequirement in their jobs. More specifically,
drawing on Census data from the Metropolitan Are8arcelona, we examined the relevance of

job accessibility in terms of employment probalat and, among those individuals who are

17 Another option to take into account how car avaligy is the same for each individual belongingtte same household could be
to cluster the standard error at the family letagwever, this could only be applied to householih wore than one member in the
sample, which would introduce selection bias (esfigdecause we split the sample between maleseandles).
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regularly employed as salaried workers, of job dyaWe referred to job-education mismatch as a
measure of job quality, placing special emphasishenstatus of overeducation (i.e. having more
educational qualifications than required in the kpdaice), since it can be assimilated to a general
case of underemployment that generates a wastanoér capital. Regarding job accessibility by
private transport we considered the number of parsadult in the family, whereas public transport
accessibility has been approximated using a stdndaasure that reflects the spatial distribution of
employment potential in each zone, relative ta¢@simuting cost in terms of public transport time.
Our methodological framework is based on a recarsistem of equations that takes into account
that car availability, employment and job-educatmismatch are interrelated processes that should
be jointly estimated, as well as the existing stiitste relationship between public and private
transport accessibility. The estimations have bemned out separately for males and females, in
order to check for gender differences in the imudgbublic and private transport accessibility to
the workplace.

The results indicate that, in general, job accddgibmatters for both employment and job-
education mismatch. Improving job accessibility d@mnviewed as an increase in the size of the
(local) labour market and, consequently, it wouttgbrove labour market performance. It appears
that both forms of job accessibility have a subtssdiand similar effect in terms of the chances of
being employed among females, although only privedaesport seems to have a positive and
moderate impact on the likelihood of being emplogetbng males. Moreover, our results suggest
that both car availability and public transport essibility have a positive effect on reducing the
incidence and the amount of overeducation, for buotles and females. Additional robustness
checks suggest that our results are not driverhbypbtential endogeneity of residential sorting,
although we were not able to explicitly deal wiistissue due to the lack of identifying variables.

Overall, our analysis confirms the evidence regbrteother studies regarding the importance
of private transport accessibility for employmentammes and job-education mismatch, which also

holds for the urban labour market of the metropaliarea of Barcelona. The evidence reported in
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this paper also highlights the special importanicpublic transport connectivity to the workplace,
which was never explored before. Therefore, theeg@gnmplication of this study is that public
policies that are designed to reduce commutingsdbsith in time and money) will help to improve
employment and job quality. However, the processkesoth urban sprawl and employment
decentralization of the Barcelona’s metropolitagaatook place in a context of weak metropolitan-
wide planning. This growth pattern represents apoirtant challenge in the development of an
efficient (and cost-effective) public transportwetk that can satisfy transport needs, especially f
working-related trips that take place outside adntities. Indeed, individuals who have to
commute from residential areas to low job-densitgaaare subject to more and more car
dependence (the case of industrial estates lodatedway from the city centres represent an
extreme example). Therefore, although our resa®ur public policies addressed at increasing
public transport accessibility especially in the light of the environmental susdhility of public
transport in dense urban areasirban planners cannot disregard that having atcoesscar could

be crucial to reaching jobs located at the periploéthe city.
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TABLES AND FIGURES

Figure 1: Public Transport Job Accessibility in theMetropolitan Area of Barcelona
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Figure 2: Public Transport Accessibility and Numberof Cars per Adult in the Household

# of cars per adults in the household (census tract average)

nca =

pta = public transport job accessibility (by census tract)

nca=0.73-0.077-pta

Fitted values
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Table 1: Public

and Private Transport Job Accessibility, Employmen and Job-Education Mismatch

| i Males Females: Males Femalefs Males  Femalps
public transport accessibility (pta) ! %nca=0 %0<nca<l %nca>1 ! % employed average mismatch % overeducated
quintile 1 . 10.06 60.91 29.03 : 89.89 56.88 -0.230  -0.061 14.25 4.69
quintile 2 . 12.49 65.28 2223 | 89.90 5722  -0.251 -0.096 14.624.52
quintile 3 16.02 66.98 17.00 89.33 56.49? -0.157 -0.0;06 15.66 5.59
quintile 4 L 24.67 65.13 10.20 : 87.48 57.504 -0.049 0.186 17.17 2417
quintile 5 . 31.72 57.85 1043 | 87.83  64.98 0.367 0.305  19.61 5020.
# of cars per adult in the household (nca) 5 ' % employed ' average mismatch | % overeducated
nca=0 : 80.32 59.89 -0.394 -0.050§ 14.21 15.7%
O<nca<1 1 90.02 55.00 ! -0.110 0.067 16 16.67
nca> 1 : 93.44 70.48 0.334 0.316 18.48 17.55
Total . 18.96 63.25 17.79 : 89.91 58.65 -0.070 0.095 | 16.19 16.65
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Estimation results

Table 2: Estimation Results

Males Females
mis- mis-
nca empl match nca empl match
constant 0.92f -0.150 -5.46% 0.678 -0.579 -6.094
(36.937)  (-1.404) (-63.551) (30.542) (-6.616) (SBR)
no education reference category
- - 0.035 0.015 3.939 0.026 0.047 3.943
primary education (5.274) (0.42;) (123.702) (3.871)  (1.796) (72.71p)
- 0.065 0.07 5.3183 0.05Z 0.194 5.119
lower secondary education (9.935)  (2.239) (150.797) (9.814)  (8.186)  (91.871)
- 0.095 0.134 5.86f 0.085 0.486 6.096
upper secondary education (12.828)  (3.161) (123.350) (13.330) (16.249)  (98)1
- - 0.094 0.165 8.767 0.082 0.396 8.386
vocational education - low grade (11.841)  (3.694) (180.412) (11.152) (12.085) (1264
- - - 0.118 0.313 9.72f 0.104 0579 9.569
vocational education - high grade (14.820)  (5.929) (178.754) (13.723) (15.685) (121)3
L 0.119 0.243 8.768 0.123 0.956 9.023
short university degree (14.006)  (4.422) (114.561) (17.002) (26.148) (10)7
L 0.12¢9¢ 0.354 9.336 0.125 1.059 9.836
university degree (15.316)  (6.133) (123.704) (17.077) (27.342) (132)0
- 0.129¢ 0539 11.00f 0.11Z 1.143 11.418
doctoral education (7.999)  (4.366)  (83.737)  (6.346)  (11.641)  (65.195)
field of study (only for tertiary education) = sati
) reference category
sciences
’ ; R 0.064 -0.166
field of study (only for tertiary education) = hunites (0.475) (-1.725)
field of study (only for tertiary education) = htral -1.796 -1.16%
disciplines (-16.482) (-15.315
field of study (only for tertiary education) = hard -0.113 -0.285
science (-0.956) (-2.434)
field of study (only for tertiary education) = tetdbal -0.638 -0.181
disciplines (-8.187) (-1.440)

- - _ - -0.178 -0.317
potential experience (= age - years of schooli@y10 (-16.514) (21.752
born in Spain reference categ(gy

- - -0.076 -0.300 -0.394 -0.03 -0.406 -0.518
born in EU15 countries (-4.240)  (-3.320) (-2.714)  (-2.093) (-5.400)  (-2993
- - -0.155 -0.114 1.006 -0.092 0.156 0.879
born in other European countries (-5.254) (:0.731) (4.060) (:3.219) (1.164) 2.96])
- - -0.127 -0.282 0.289 -0.125 -0.063 0.052
born in Africa (-0.824)  (-4502)  (4.263)  (-8.650) (-0.912)  (0.349)
- - -0.178 -0.178 0.79f -0.157 0.196 1.28%
born in the Americas (-15.974)  (-2.790) (8.77@9) (-16.887)  (3.906)  (1BpE
- - -0.14% 0.031 0.36 -0.136  0.095 0.876
born in other countries (-8402)  (0.297)  (2.500)  (-7.004)  (0.814)  (3.843)
-0.609 -3.134 2.704 -0.5485 -1.677 1.17%
local unemployment rate (-11.452) (-11.266) (8.120) (-10.618) (-8.435)  @Zp
; ; s -0.049 0.006 -0.168 -0.059 0.099 -0.107
public transport job accessibility (pta) (-18.656) (0.629) (14.320) (23525) (13.328)  427)
- 0.614 -0.553 0.803 -0.572
# of cars per adult in the household (nca) (8.440) (:7.459) (13.583)  (.5.429)

Note: 2 significant at 1% level significant at 5% leveF significant at 10% level; t-Statistics in parensis standard

errors clustered at the censustract level.
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Table 2: Estimation Results ¢ontinued)

Males Females
mis- mis-
nca empl match nca empl match
marital status = single reference category
: _ ; 0.095 0.407 0.099 0.106 -0.519 -0.237
mavital status = married (19.588) (15.195) (3.342)  (21.118) (-24.583) (-39
; _ 0.05f -0.135 0.037 -0.033 0.200 0.420
marital status = others (5.896)  (-3.524)  (0.751)  (-4.333)  (6.958)  (8.47]
age/10 -0.037 0.697 0.036 0.459
9 (-3.329)  (14.109) (3.327)  (12.565)
0.002 -0.083 -0.005 -0.096
agé/100 (1.489)  (-15.235) (-4.615)  (-18.834)
. -0.042 -0.252
# children aged 0-4 (-1.698) (-15.600)
. -0.020 -0.21%
# children aged 5-9 (-0.743?) (-13.569)
. -0.05 -0.153
# children aged 10-15 (-2.461) (-10.919)
; -0.055 -0.059
# children aged 16-19 (-2.853) (-4.453)
; 0.03d0 0.032
# children aged 0-19 (12.656) (13.739)
number of adults in the household = 1 reference category
: _ -0.369 -0.280
number of adults in the household = 2 (:37.621) (:29.581)
. _ -0.459 -0.358
number of adults in the household = 3 (-46.782) (-37.159)
. _ -0.503 -0.407%
number of adults in the household = 4 (-49.473) (-40.127)
: -0.557 -0.456
number of adults in the househald (:51.224) (:42.306)
; 0.095 0.119
% of employed adults in the household (23.849) (27.394)
; _ -0.100 -0.088
housing tenure = rental (-19.136) (-19.116)
: - 0.067 0.07%
second residence available (13.316) (15.753)
- . 0.116 0.118
usable housing space (irft00) (17.251) (31.399)
; - 0.025 0.016
perceived quality of transport network (% bad) (5.327) (3.771)
. . -0.043 -0.025
resident in Barcelona (-7.310) (4.577)
0.418 0.739
Peu (12.83) (39.11)
0.069 0.053
Pe,y (5.339) (3.479)
-0.0858 -0.200
Puy (-3.881) (-10.72)
Number of observations 44077 48961

Note: ? significant at 1% levePsignificant at 5% levef: significant at 10% level; t-Statistics in parengige standard

errors clustered at the census tract level.
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Table 3: Average Elasticities with respect to Pubti and Private Transport Accessibility

OUTCOME

%A [years of overeducation] %APr[employed] %4 [# cars per adult]
MALES
%(public transport job accessibility) -0.113 0.004 -0.323
%(# cars per adult) -0.059 0.045 --
FEMALES
% (public transport job accessibility) -0.076 0.170 -0.402
% (# cars per adult) -0.059 0.194 --

Note: for each possible outcome we report averaggtielties computed with respect to a 10% increagauinlic
transport accessibility and in the number of caes pdult in the household respectively. The elagtiof the

years of overeducation has been computed consglénidividuals to be overeducated when they have more

years of schooling than the average in their reipecoccupation plus one standard deviation poirg. (
mismatch greater than the standard deviation ofryed schooling in each occupation). Numbers indbgbe
indicate that the corresponding coefficient is figant at a 5% significance level.

Table 4: Sensitivity Analysis (elasticities of pulit and private transport job accessibility)

OUTCOME

%A[years of overeducation]  %APr[employed] %4 [# cars per adult]

MALES — baseline sample (n = 44077)

% (public transport job accessibility) -0.113 0.004 -0.323
%(# cars per adult) -0.059 0.045 --
MALES — only individuals residing in the same placeor more than 10 years (n = 22765)
%(public transport job accessibility) -0.115 -0.018 -0.355
MALES — only individuals residing with their parents (n = 11116)

%d(public transport job accessibility) -0.139 0.014 -0.360
MALES — only head of household (n = 23545)

% (# cars per adult) -0.058 0.014 -
FEMALES — baseline sample (n = 48961)

%(public transport job accessibility) -0.076 0.170 -0.402
%(# cars per adult) -0.059 0.194 --
FEMALES — only individuals residing in the same plae for more than 10 years (n = 25871)
% (public transport job accessibility) -0.085 0.157 -0.425
FEMALES — only individuals residing with their pare nts (n = 7461)

%d4(public transport job accessibility) -0.123 0.066 -0.526
FEMALES — only head of household (n = 15007)

% (# cars per adult) -0.136 0.069 --

Note: for each possible outcome we report averagstielies computed with respect to a 10% increaseglblic

transport accessibility and in the number of caes pdult in the household respectively. The eldgtiof the years of
overeducation has been computed considering inaédédto be overeducated when they have more yeasshobling
than the average in their respective occupationsptune standard deviation point (i.e. mismatch gredhan the
standard deviation of years of schooling in eaclkupation). Numbers in bold type indicate that tleeresponding

coefficient is significant at a 5% significancedév

Appendix
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Table 1A: Descriptive Statistics by Gender

MALES FEMALES

mean s.d. mean s.d.
SOCIO-DEMOGRAPHIC VARIABLES
age 38.31 11.93 40.33 11.98
marital status = single 0.388 0.487 0.264 0.441
marital status = married 0.560 0.496 0.650 0.477
marital status = others 0.053 0.224 0.086 0.280
PLACE OF BIRTH
Spain 0.944 0.230 0.954 o0.210
European Union (EU15) 0.008 0.091 0.007 o0.086
other European Countries 0.003 0.053 0.003 0.052
Africa 0.020 0.140 0.010 0.098
Americas 0.018 0.132 0.023 o0.151
others 0.007 0.084 0.004 0.060
COMPLETED EDUCATION
llliterate 0.007 0.085 0.012 o.107
incomplete primary education 0.055 0.228 0.075 0.263
primary education 0.179 0.383 0.195 0.396
lower-secondary education 0.311 0.463 0.301 0.459
upper-secondary education 0.129 0.336 0.121 0.326
vocational training (lower grade) 0.080 0.272 0.069 0.253
vocational training (higher grade) 0.082 0.275 0.063 0.242
short university degree 0.063 0.243 0.078 0.269
university degree 0.082 0.274 0.081 o0.272
PhD 0.011 0.104 0.006 0.079
FIELD OF TERTIARY EDUCATION
no tertiary education 0.844 0.363 0.835 0.372
social sciences 0.058 0.234 0.082 0.274
humanities 0.014 0.119 0.025 o0.155
health-related fields 0.015 0.120 0.034 o0.81
hard sciences 0.016 0.126 0.013 o0.115
technical fields 0.052 0.223 0.011 o0.106
potential experience (= age - schooling - 6)* 22.68 13.08 25.02 14.04
HOUSEHOLD COMPOSITION
# children aged 0-4 0.142 0.405 0.155 0.421
# children aged 5-9 0.133 0.386 0.147 0.403
# children aged 10-15 0.177 0.440 0.194 0.460
# children aged 16-19 0.209 0.471 0.210 0.468
# adults (20 or older) = 1 0.091 0.288 0.092 0.290
# adults (20 or older) = 2 0.445 0.497 0.473 0.499
# adults (20 or older) = 3 0.238 0.426 0.234 0.423
# adults (20 or older) = 4 0.156 0.363 0.142 0.350
# adults (20 or oldepy 5 0.069 0.254 0.058 0.234
% of employed adults in the household 0.513 0.415 0.642 0.397
HOUSING AND LOCAL VARIABLES
second residence available 0.118 0.322 0.130 0.336
housing tenure = rental 0.159 0.365 0.152 0.359
usable housing space (irf)m 84.85 35.82 86.56 37.81
perceived quality of transport network (% bad) 0.143 0.350 0.142 0.349
local unemployment rate 0.111 0.035 0.110 0.034
resident in Barcelona city 0.305 0.460 0.326  0.469
JOB ACCESSIBILITY MEASURES
public transport job accessibility (pta) 3.182 1.116 3.222 1.130
number of cars per adult in the household (nca) 0.485 0.356 0.471 0.356
number of observations 44077 48691
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Table 2A: Average Elasticities with respect to Pulit and Private Transport Accessibility (Independent

Equations)
OUTCOME
%A [years of overeducation] %APr[employed] %4 [# cars per adult]
MALES
%A(public transport job accessibility) -0.094 -0.008 -0.321
% (# cars per adult) -0.030 0.029 -
FEMALES
%4(public transport job accessibility) -0.095 0.100 -0.389
%(# cars per adult) -0.046 0.064 --

Note: for each possible outcome we report averagstieldes computed with respect to a 10% increas@ublic

transport accessibility and in the number of caes pdult in the household respectively. The elégtiaf the years of
overeducation has been computed considering ingiNgto be overeducated when they have more yeashobling
than the average in their respective occupationsptme standard deviation point (i.e. mismatch gredhan the
standard deviation of years of schooling in eachupation). Numbers in bold type indicate that tleresponding
coefficient is significant at a 5% significance devThe estimates have been obtained from threepemtent

equations.
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