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Abstract

In this paper we are aimed to investigate the imrlahip between Catalan
knowledge and individual earnings in Catalonia.ngdsilata from 2006, we find

a positive earning return to Catalan proficiencgwhver, when accounting for
self-selection into Catalan knowledge, we find ghler language return (20% of
extra earnings), suggesting that individuals wheraore prone to know Catalan
are also less remunerated than others (negatieetigel effect). Moreover, we

also find important complementarities between laggu knowledge and

completed education, which means that only moreaeéd individuals benefit

from Catalan knowledge.
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1. Introduction

This paper aims to investigate the relationshipvbet Catalan knowledge and
labour market success in Catalonia. Specifically,want to check whether there exists
an expected earning increase associated with @apateiciency, accounting for the
determinants of self-selection into Catalan knogéedMoreover, we are also moved to
understand whether Catalan knowledge has an econaiuie in terms of earnings if it
is only accompanied by a certain level of skillajrely, we analyze whether language

and education are complementary inputs for gemgyaarnings in Catalonia.

Since the late 70’s—with the end of the fascist dictatorial regime (QAD75)—,
Catalan is a co-official language in Spain, togetiwgh Castilian (more commonly
known as Spanish). The several public linguistitoes implemented by the Catalan
Autonomous Government (the so call@dneralitat de Catalunyaaimed to stimulate
the recovery of the local language and culture, rhaye also contributed to the
increase of the economic value of being fluent aalan. The first important attempt to
promote the use of Catalan was the “Linguistic Nalipation Policy” of 1983I(lei de

Normalitzacié Linglistica This law established not only that Catalan wabeé the



official language of the Catalan Government andhefLocal Public Administrations,

but also the main language used in primary andrskoy educatioh

Nevertheless, what at the present time is stillenretevant for the economic value
of Catalan knowledge is the subsequent “Linguiftalicy Act” of 1998 [lei de
Politica Linguisticd, which attempted to further regain the preseridéatalan (versus
Castilian), especially in the socioeconomic anduraf domains, and reinforce its use
in the public sphere. Indeed, the potential econowdlue of Catalan proficiency
substantially increased with the implementation tbfs policy, as the Catalan
Government a) increased fluency requirements fddipwsector employees, and b)
introduced important incentives, and also requimgsygor the improvement of Catalan
knowledge in the private sector (Solé and Alarc®®13. In general, if Catalan
knowledge has currently some economic value, it l&vdae (also) because these
linguistic policies may have had important socioewaic implications. Therefore,
individuals with a high proficiency in Catalan cduiave some advantage in the labour

market (considering that everyone is proficienCastiliars).

As a general framework for analyzing the value afalan knowledge in the labour
market, we refer to research on the earning rettorlanguage knowledge, with the
pioneer studies of Chiswick (1992), and Chiswicld avliller (1995, 1999). These
authors consider that language constitutes andtimer of human capital, as well as
education and labour market experience. This isme language knowledge is likely
to be embodied in the person, it is productivehia labour market and it is obtained
with individual effort and out-of pocket time andomomic resources. But what is still
more important is that Chiswick and Miller expligit consider the potential
endogeneity between earnings and language profigiespecifically, they claim that
the (positive) correlation between language flueanyg earnings (among immigrants)
may only indicate that more able workers are mibedyl to earn more and speak better

their host-country language. They try to correat thus potential endogeneity using

1 In fact, Spanish (or Castilian) was taught as arsgtanguage in pre-university education. Howetre,language
used in university courses was not determined byatv, and it is discretionally established by phefessor.

2 Moreover, the Catalan Government tried to stimuthe diffusion of the language through the massimbg
introducing incentives in the use of Catalan onaa@dV and also in the newspapers or general writtdslications.

® That is, we can claim that natives and nationahignants are fully proficient in Castilian. Moreoyaon-national
immigrants tend to consider learning Castilian agemimportant than learning Catalan (or simply a fitsi,
probably due to the international value of the fernTherefore, we can also assume that those faeigvho are
fluent in Catalan are also fluent in Spanish (inrgwase, we take into account Castilian knowledgeném-national
immigrants).



instrumental variables and sample selection caoeanethods, finding positive (but

unstable) effects of language proficiency among ignamts.

The same framework can be applied to the Catala®.cBlowever, Catalan
proficiency may not only have an economic return mational and non-national
immigrants, but also for the native populafioin fact, during the 60’s, Catalonia
received high flows of (permanent) national immigsacoming from other Spanish
regions. Given the subsequent coexistence of @estdnd Catalan, many national
immigrants may have not achieved a high level wéricy in Catalan (due to a lack of
incentives), when this language was recognized es-@fficial one. But what is still
more important is that a relevant proportion ofivexborn are national immigrants of
second generation. Thus, their mother-tongue istil@as and their knowledge of
Catalan may be limited (particularly in the casetlvbse who have been schooled
before the linguistic normalization of 1983). Figalin the last years, Catalonia has
experienced new immigration flows, proceeding frother countries in the world,
especially from less-developed countries (Fernahtlezrta and Ferrer-i-Carbonell
2007). Even if many of them are coming from Spaisigbaking countries (from Latin
America), Catalan is a new language for immigraamsl Catalan fluency is often
considered as a possible source of cultural andagoir assimilation for them.

The first study focusing on the case of Catalosighe paper by Rendon (2007),
which analyzes the potential premium of having @at&nowledge on the probability
of being employed. Using Census data of 1991 a®é,18e found that being proficient
in Catalan (both speaking and writing) has a pasiéffect on the probability of being
employed among native and national immigrants. diaysis takes into account the
presence of self-selection into Catalan knowledgeng as instruments externality
effects of the place of residence, origin variabéesl a variable indicating whether the
individual was affected by the Linguistic Normalioam Act during childhood.
Unfortunately, as the author recognizes, this stisdiimited to language return on
employment probabilities, since Census data dodscoatain information about
earnings. Moreover, it is possible that the modegiact that he found (between 2 and

5% in the case of speaking, and between 3 and @¥eicase of writing), is related to

4 Chiswick and Miller (2007), among others, consither issue of limited language knowledge of immigsasf the
second generation (children of immigrant parer@er studies (see Lindley 2002, for instance) ictanghe effect
of bilingualism (with respect to local or disglasganguage), which seems to be having negativetsffn earnings.
Nevertheless, it is not clear whether (within tluierent institutional framework) Catalan might bel stbnsidered a
disglossic language.



the fact that this data is limited to 1996, thatbefore the implementation of the
Linguistic Policy Act (1998). Thus, posterior dataay reflect that this act has
potentially increased the economic value of Cat&teowledge.

Many other recent studies are focused on obtaiam@unbiased) estimate of the
effect of language proficiency on earnings. As cantad before, there is a general
concern that an OLS estimate of the effect of lagguknowledge on earnings could be
biased, due to the presence of unobserved indivitktarogeneity (which may affect
both language fluency and economic outcomes). M@reaeveral authors suggest that
misclassification error represents another poterg@irce of bias in the earning
equation, given that (as in this case) languagevlednge measures are usually self-

reported on a categorical scale.

For example, in order to account for misclassifaraterror and unobserved
heterogeneity, Dustmann and Van Soest (2001) deplca panel structure of the
GSOEP, whereas (Dustmann and Van Soest 2002), neralpanel estimation with IV
techniques In a subsequent study, Dustmann and Fabbri (2888pine the use of the
interview language as an instrument for the measemn¢ error in language proficiency,
and the propensity score matching for correctirgggbtential individual heterogeneity
bias. They confirm that the two source of bias afgeim opposite directions, but their

final results are inconclusive.

An interesting contribution is the paper by Blegkéad Chin (2004): they propose
an interesting IV approach, based on the ideaythatger immigrants easily learn their
host-country language (English), but immigrantsEoglish-speaking countries do not
need to learn any new language. They suggest ieatOLS estimates are slightly
upward biased by the endogeneity between earningslanguage knowledge, and
downward biased by measurement error. Moreovery #rgue that an important
component of language proficiency effects on egsiis mediated by education;
specifically, young immigrants who are more likédybe proficient in English are also

more prone to achieve more education, thus inargdbeir earning opportunities.

® Specifically, Dustmann and Van Soest (2002) expémjged self-reported language fluency (for timeeipendent
measurement error), partner and household chaisdicie(for unobserved heterogeneity) and paresdatation (for
time-persistent measurement error). These authaygest that language knowledge has a positive reprfifect
among immigrants (in Germany), and also that tlgatiee bias of measurement error overcomes théeiyposias of
unobserved heterogeneity.



In this paper we use data from the 2006 wave of $uevey on Living Conditions
and Habits of the Catalan PopulatioEnguesta de Condicions de Vida i Habits de la
Poblaci§ ECVHPOB), carried out by the Statistical Insttof Catalonia (IDESCAT)
This database is very appealing for our purposesause it contains socioeconomic
information (including individual monthly earningahd it includes information related
to language knowledge and language usage. Howtweegross-sectional structure of
the ECVHPO6 survey limits the possibilities of asstng for misclassification into
Catalan knowledge (which is self-reported). In orte limit the potential bias, we
adopt a stringent definition of language proficignconsidering as proficient only
those individuals who are able to speak and writgaldan. We only focus on
individuals born outside Catalonia and on nativeabevith non-Catalan parents
(immigrants of second generation), as we consturratives with Catalan origins are
fully proficient in Catalan simply because this daage is transmitted within the
family’. Moreover, we opt for estimating the earning nettw Catalan proficiency
using the technique originally proposed by Heckm@®79), which allows us

controlling for the self-selection process behiadguage knowledge.

We consider that this methodology is particularppm@priate for estimating the
language return in Catalonia. In general, manyefdontributions previously reviewed
are focused on correcting for unobserved heteragepaused by individual innate
ability. The argument of individual unobserved #pimakes sense in these studies,
given that the primary aim consists in analyzingethler those immigrants, who are
proficient in their host-country language, earn entiran those who are not proficient.
In such cases, learning the destination countrgisgliage is like a “need” for
immigrants; therefore, unexplained differencesanguage fluency among them may

be principally related to an unobserved ability.

On the contrary, we believe that the endogeneitwdsen Catalan proficiency and
earnings could be caused by a more complex satseh process behind the fact of

knowing Catalafy where innate ability might only play a secondang. Given the co-

& We are very grateful to IDESCAT for providing tdata; in any case, we disclaim IDESCAT any mistake o
opinion expressed in this paper, which are soleaesibility of the authors.

7'0On the contrary, for individuals with non-Catalaargnts achieving proficiency in Catalan it represesn
investment in language skills. To some extent, aljective consists in quantifying the earnings metto such
investment.

8 As we explain below, the individuals’ propensitylieing proficient in Catalan depends on many elésnefthe
daily life. Even if in a “reduced form”, we estineathis decision process in the first stage of tbekran’s two-step
procedure, we think that in this case modellinggtacess behind Catalan knowledge has a specialsiatinterest.



officiality with Castilian, and the absence of gdérequiremeri; knowing Catalan is
closer to a choice than to a requirement (whidinus not only for natives, but also for
the immigrant population). In fact, Catalan in Gaéa does not play the same function
than English in the US, for instance, where an igramnt from Latin America in the US
might learn English in order to find a job, butafer developing a normal daily life.
On the contrary, an individual coming from Latin Antan can speak Castilian in

Catalonia without any problem, given the co-offiityeof these two languages.

Nevertheless, we suspect significant complemerdariexist between Catalan
fluency and individual skills. For example, moreuedted individuals may face lower
costs of achieving proficiency. Moreover, given tDatalan institutional setting, only
more educated individuals may obtain such occupstiwwhere Catalan language is
really important. Therefore, more skilled workeraynralso have higher benefits, which
imply higher returns to language fluency. Sevetadlies confirm this intuition in other
contexts; Carliner (1996) and Mora and Davila (1)998ggested the idea of non-
constant language returns across skill levels,irmdhat the wage penalty of limited

language proficiency is higher for more educatedkens.

Berman et al. (2003) ruled out unobserved hetemgemias from the language
augmented earning regression through differentiatith panel data. They suggest that
individual fixed-effects (interpreted as unobseniadividual ability) have a small
effect on language returns in high skilled occup®i However, the small positive
cross-sectional return for low-skilled workers ®irout to be insignificant when
introducing individual fixed-effects (that is, thestimated language effect for low-
skilled workers is entirely accounted by the apiliiias). Moreover, in the recent
contribution of Lang and Siniver (2009), the authoonfirm the previous findings of
complementarity between language and skills, olstgi higher return to language
knowledge among high-educated workers (and annifgignt return for low-educated

workers), in both cross-sectional and longitudestimates.

According to this recent literature, in this papee also check for potential

complementarities between Catalan knowledge andolsted education. Particularly,

° Apart from those individuals who have been edutate Catalan, after the implementation of the Lirsgjai
Normalization Act of 1983. Even so, there are mgoyng individuals who were schooled in Catalan,dretmore
used to speak in Castilian in their daily life. Hawg as established by the above mentioned langaetge Catalan
proficiency is required for working in the Local l®tic Administration.



we repeat the estimations dividing the sample betwew-educated (individuals with
no education or with primary education), and medhigh educated (individuals with
secondary or tertiary education). Additionally, ander to adapt the self-selection
correction term for Catalan knowledge, we also stiveate the Catalan proficiency

equation of the first step separating low-educatetl medium-high educated workers.

Keeping these purposes in mind, we proceed ingkeaf this paper as follows: in
Section 2, we describe the empirical methodologyafizounting for self-selection into
Catalan knowledge. Section 3 is dedicated to & blisstration of the Catalan labour
market in 2005-2006, as well as describing the data some descriptive statistics.
Section 4 contains the estimation results fromtéihe stages (determinant of Catalan
fluency and the earning regressions), includingegensitivity analysis. In Section 5,
we check for potential language-skills complemetis: In Section 6, we discuss the
results, providing some policy implications andnally, Section 7 includes our

conclusions.

2. Empirical Methodology

Our goal is to estimate the effect of being preinti in Catalan on individual
monthly earnings. The standard approach consisissing the Mincerian equation,
which regresses the natural logarithm of earniongs ata does not contains wages) on
a set of explanatory variables, such as compladedation, labour market experience,
and other socio-demographic variables (gender,tahasiatus, etc.). Moreover, when
the purpose consists in estimating the languagemnethe standard earning equation is
extended by including an indicator of language iprehcy. The equation to be

estimated takes the following form:
In(Y,)=a+pB' X +CAT+¢ controtg

where Y; represents individual earning¥; is the vector of individual explanatory
variables,CAT; is an indicator which takes the value of 1 if thdividual is proficient

in Catalan, and;is an error term.

Nevertheless, a cross-sectional estimate of {h@rameter could not be interpreted as

the true effect of language proficiency on earninggcause of the potential



endogeneity of the language indicator in the earreéguation. If individuals make
optimal choices with respect to language proficjean the basis of their (observable
and unobservable) characteristics, the OLS estimfadenvould alsocontain the effect
of those characteristics that make some individuatése prone to be proficient in
Catalan. Specifically, consider that the achievanoéiCatalan proficiency depends on
a set of observable language determinams(which may share some common
elements with vectax;), and on an error terop (with ui~N(0,1), such as

CAT =1('W +y; 20).
The endogeneity problem arise if, conditionaMfy the unobservable determinants of
Catalan fluency\) are correlated with the unobservable earningsrdeghants ). If
this happens, the OLS estimates of the languagenrepp) are biased by this

correlation.

A solution to this problem consists in controllifagg the part of the error term in the
earning equation that is correlated with the lagguproficiency indicator, using an
adaptation of the sample selection correction modeinally proposed by Heckman
(1979). This method consists in constructing a mbritinction, to be included in the
earning equation; this control function represethts part of the earning regression
error term &), which is correlated with the Catalan proficien(@AT) (that is
E[|CAT;,Wi]). When including this estimate of the conditiomadpectation of the
unobservable in the earning equation, the effec@athlan proficiency on earnings) (
is consistently estimated. This happens sincepbgtcuction, what remains of the error
terme; is not correlated with language fluency. Assumioigtj normality for the error
terms in the two equations (earnings and languaggcigncy), the correction term is

known as the inverse of the Mills Ratio, and tatkesfollowing form:

oy'w)
Elg|CAT=1W = vy 'W=p,04,=p,0.————~ if CAE1
o-y'w)
Elg |CAT=0,W = u<¢ 'W=p,0A ,=p,0.——F—" if CAEC
where ¢ and @ are the normal density and the normal distributimmction,
respectively, ang., represents the correlation between the error terine earning

equation £) and the error term in language proficiengy.(



If the estimated coefficient associated with tierection termA =A(¢'W) in the

earning equation is not statistically significaihtneans that the selection process into
language proficiency is exogenous, and that languaturn can be estimated by the
simple OLS. However, a significant coefficient ioglies that the two error terms are

correlated; in fact, the coefficient associatechvatself-selection correction terrA §

consists inp.0.. Therefore, self-selection into Catalan knowledganportant; in this
case, the OLS estimates dfvould be biased by the selection process behindl&at
proficiency. Nevertheless, formal identification thie language effect requires that at
least one variable included in the veci@giof language proficiency determinants might
be excluded from the earning equation. That ideast one exclusion restriction is
needed, which is represented by one or more varigbl instruments) that are

correlated with language proficiency, but not ditewith earnings®.

3. Data and Descriptive Statistics

The empirical analysis is carried out with the datan the “Survey of Living
Conditions and Habits of the Catalan Population\(BE06)” of 2006, carried out by
the Statistical Institute of Catalonia (IDESCAThée original sample consists in 10,397
observations of individuals aged 16 or more andlieg in Catalonia. The survey is
directed on obtaining socioeconomic and demograjmicrmation of the overall
population, concerned with the individual and amfly. The data have been collected
between the fourth trimester of 2005 and the thinchester of 2006; therefore, the
information about individual labour market statusd amonthly earnings reflects the
situation of 2005-2006.

Analyzing this period is very appealing for our poses since, as described in
Table 1, the unemployment rate was exceptionally (6,6%)-* back then. This allows

us to only focus on the employed population, adenting for potential self-selection

10 As explained in Cameron and Trivedi (2005), the ehdsialso identified without exclusion restrictibecause of
the non-linearity of the correction terit).(However, the exclusion restriction reinforces thll identification of the
true language effect on earnings (we will returthie point later).

1 In order to find similar values to the unemploymetie in Catalonia, we need to go back to 197&delaote that
the value reported is the mean unemployment rateelee the fourth trimester of 2005 and the thiithésster of
2006. The information contained in Table 1 is takem the EPA Encuesta de la Poblacion Activéctive
Population Survey (INE)) for Catalonia. We also m¢ploe same information computed from the survesduis the
(ECVHPO6). Please note that the results are verjlasimrand even if both samples underrepresent ratioimal
immigrants, this underestimation is more pronouringtie ECVHP06 sample.



into employment might not be problematic duringstheriod®. Moreover, the female

activity rate was sufficiently high in order to agexcluding them from the analysis.
Finally, the structure of occupation reveals thest, mentioned before, a significant
proportion of workers are not born in Catalonia,{34): indeed, this part of the
occupied labour force is more or less equally tisted among national immigrants
(17,6%, mainly arrived between the 60s and the,78@%) non-national or foreigner

immigrants (17,8%, the new migration).
[TABLE 1 ABOUT HERE]

The final sample used consists in 2,599 obsemsitaf the whole of individuals
aged 16 to 65 who are regularly working, with vatitbrmation on earnings (collected
in brackets). Also, we drop the observation of witlials with at least one parent born
in Catalonia (see Table 1A in the Appendix for dsfaAn interesting feature of the
ECVHPO6 sample is that it contains detailed infdiararegarding Catalan knowledge
and many other variables related to the individuaise of languages (Catalan and
Castilian). The information about Catalan knowledgeaeported in four categories;
namely, individuals may claim they “do not undensta “understand but unable to
speak”, “able to speak but not to write”, and “atdespeak and write” Catalan. Table 1

contains the relative frequencies of each categbGatalan knowledge.
[TABLE 2 ABOUT HERE]

As expected, individuals born in Catalonia exhibigher levels of Catalan
knowledge, even if they are immigrants of the sdcgeneration. However, the
proportion of foreign-born individuals who made iamestment in Catalan knowledge
is substantial, given that 24% of the foreign-bpapulation claims to be able to speak
and write in Catalan. Nevertheless, as it is algggested by Rendon (2007), the self-
declared language knowledge may be affected bysalasisification error, due to the
potential overreporting of Catalan competences.rdfbee, as mentioned before, we
adopt a stringent definition of Catalan proficiencgnsidering as proficient only those

12 We also tried to estimate a Probit model for emmient, but it performs very badly due to the exegmiow
number of zeros (unemployed individuals).

10



individuals who declare to speak and write in Gatallable 3 contains mean monthly

earnings (in Euro$y by language proficiency.

[TABLE 3 ABOUT HERE]

These simple descriptive evidences indicate tleangb proficient in Catalan is
associated with higher monthly earnings. Moreoiteseems that the earning penalty
associated with a limited Catalan knowledge is @igior immigrants. However, these
results may only reflect that individuals with heghchances to earn more have also a
higher propensity to be proficient in Catalan. tdey to obtain a correct estimate of the
language effect on earnings, in the next sectionestemate the earning regression
accounting for the possible self-selection intoatt proficiency. Before doing so, we
briefly describe the variable used in the firspséstimation of the Catalan knowledge

equation, and the specific variables included englrning regression.

For the specification of the Catalan proficienquation, we follow the general
approach proposed by Chiswick and Miller (1995, D0QUsing the information
contained in the ECVHPOG6 database, we considerthigabbservable determinants of
Catalan knowledge are represented by the exposuteetlanguage, the intensity per
unit of exposure, and the efficiency in convertihg exposure to the language into
proficiency (apart from individual controls); in hatr words,W, = W (exposure,
intensity, efficiency, + contralMoreover, we also believe that monetary incestizes
the expected benefits from Catalan knowledge, miglso represent important
determinants of the propensity of being fluent istalan; however, such elements are
not observed in the dafa Table 4 contains the descriptive statistics @ $ielected
variables included in the first stage regressidre (exact definition of constructed

variables is reported in the Appendix).

First of all, the more direct indicators of expastio Catalan are the duration in
Catalonia (years since migration) for immigrants] &he individual age for natives; an
increase of time spent in Catalonia should incrélaseropensity of being proficient in

Catalan. Moreover, we include an indicator whicketa the value of one if the

13 Given that the information about monthly earnitigsollected in brackets (see Table 2A in the Apfperior
details), mean earnings are computed using anvaiteegression with a constant and the indicatorGatalan
proficiency (=1 if the individual is able to write)

4 Therefore, monetary incentives (expected beniefitte labour market plus the expected duratioBatalonia for
immigrants) are contained in the error term of@atalan knowledge equation) (

11



individual normally spoke Catalan with at least gqagent. This variable captures the
possibility of being born in areas where Catalaralso used, such as the Balearic
Islands, Valencia, la Franja (an area in the Aragegion, on the border with
Catalonia), Alghero (Sardinia) and the south offE&X. In addition, we consider that
the exposure to the language is more intense fmetindividuals who speak Catalan at
home and/or with their children (controlling alsar the number of children and for
those individuals who are living alori&) Another element of the exposure to the
language, never considered in previous studiesttree lack of information), consists
in the effect of the Media. We include two indiaatéor capturing the effect of Catalan
Media: namely, whether the individual normally ws#s the news on the Catalan
television channel (only broadcasted in Catalanyyleether they normally read Catalan

newspapers.

[TABLE 4 ABOUT HERE]

Following Rendon (2007), we include other thremrednts which might capture the
intensity of exposure to Catalan per unit. First, @onsider that those individuals who
arrived in Catalonia when they were younger thanha@e been more intensively
exposed to the language. Second, we introduce angufor being affected by the
Linguistic Normalization at a young age, which takbe value of one for all the
individuals who have been potentially schooled iatafan. Third, we include the
proportion of individuals who are able to speak ande in Catalan in the region of
residence Comarcg. This variable is included in order to capturariterial
neighbourhood externality effects on the likelihaddeing fluent in Catalan; in other
words, this variable would represent the effect Gditalan-linguistic community
concentration in the neighbourhood, on the propgn® being proficient in this

language.

Apart from the exposure to Catalan and its intgnghe efficiency in transforming
exposure into language learning is also a fundamheleterminant of the probability of
being proficient. For capturing differences in Cata proficiency related to the

15 Unfortunately, we do not have the exact placeirhpas in the ECVHPO6 the information regarding fHace of
birth is grouped as follows: a) born in Catalonipbbrn in Spain, c) born in Europe, d) born in Aiogre) born in
Africa, d) born in Asia. The available informatiabout the place of birth is included as controlve# as a dummy
for individual sex, an indicator for individuals wée mother-tongue is different from Spanish andhditator for

(bad) Spanish knowledge.

8 Many individuals who are not Catalan mother-tongoeld be used to speak Catalan to their childrenatise the
latter are schooled in Catalan and may be usedetkdpis language in the daily life.

12



efficiency, we include completed education indicst@s well as the number of books
and the frequency of reading (also representing dhkural environment of the
individual). Moreover, given that the easinessl&arning a language decreases with

age, we also include a quadratic specificatiornefage effect.

Table 4 also contains summary statistics of th@kbes included in the vectof
(earning determinants). Specifically, apart frommdgr, completed education and years
since migration (which are also directly included the first-stage equation), the
specific regressors included in the earning eqoadi@ an indicator for marital-status,
job-tenure and potential previous experience. Migeogiven that we dispose of
information about earnings instead of wages, wdude some indicator for job
characteristics, in order to control for earninfiestences irrespective of human capital
and language knowledge. Namely, we consider whetreerindividual is unionized,
whether he/she is a part-time worker, whether itilne fias more than 500 workers, and
whether the individual is a self-employed worker.the next section, we report the
estimation results; we briefly illustrate the estions of the determinants of Catalan
proficiency, which are used for correcting the @agrequations for the potential self-
selection into Catalan knowledge. Subsequently, analyze the results from the
earning equation estimates, and the earning rédu@atalan proficiency.

4. Estimation Results

4.1 The Determinants of Catalan Proficiency

The results from the Probit model for the determiaaof Catalan proficiency are
reported in Table 5; the high pseudd-Rdicates that the estimation performs very
well, confirming that the variables included in th@odel have a high explanatory
power for the probability of being proficient in @kn (namely, being able to speak
and write). As expected, those individuals who laoen outside Catalonia have less
chances of being proficient in Catalan than natiien if the latter are children of
immigrants). Moreover, the penalization is lower fmmigrants who are coming from
the rest of Spain, given the proximity between lastand Catalan. The results also

indicate that females are slightly more likely ®froficient in Catalan than males.
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[TABLE 5 ABOUT HERE]

The estimates of the age effect suggest that thgameship between the likelihood
of having a good knowledge of Catalan and age shéped. This means that the
probability of being proficient in Catalan decremsdath age, but older individuals are
more likely to be able to speak and write Cataltuat(is, a consistent picture of the
historical situation of Catalonia). On the conttahe positive coefficient of years since
migration indicates that a longer stay in Cataloff@ immigrants) increases the
probability of knowing Cataldn. In addition, those individuals who speak Catalathwi
their parents are advantaged in being proficiemhislanguage. There is also a positive
and significant effect of speaking Catalan at h@neé/or with the children, indicating
that the intensity of the exposure related to fgreihvironment matters for language
knowledge. Surprisingly, however, individuals wire &iving alone are more prone to
be proficient in Catalargeteris paribus Finally, the expected positive effect of local
media seems to be limited, given that only the fomeht associated with reading

Catalan newspapers is slightly significant.

As also suggested by Rendon (2007), for those idhals who arrived in
Catalonia when they where younger than 10, theuistig assimilation is more likely;
the same happens for those individuals who, keepxegl the other variables, have
been affected by the Linguistic Normalization of839when young. Moreover, our
results also indicate that living in areas whererghis a higher percentage of
individuals who are fluent in Catalan increasesdhances of being proficient in this
language. This evidence means that the exterredfiégts within the neighbourhood of
residence are very important for Catalan knowledge coefficients of the dummies
for completed education are highly significant drave the expected sign, indicating
that (comparing to individuals with no educationpra educated individuals have
higher chances of being proficient in Catalan. Fynahe effect of cultural resources
(the number of books at home and the frequencgaiding) on the probability of being

able to speak and write in Catalan is positive statlstically significant.

" However, the negative sign of the interaction Sga¥Y SM indicates that national immigrants are lessliiko be
proficient in Catalan with the increase of the diorain Catalonia; therefore, the advantage of irciigls who were
born in Spain with respect to foreigners decreag#s the duration in Catalonia. This represents thdividuals
who came from the rest of Spain in the past maehwad fewer incentives to learn Catalan since tleeofighis
language was still restricted to oral communication
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4.2 Catalan Proficiency and Earnings

In this section we analyze the results from thaiearregressiorts and the effect
of Catalan proficiency, which are reported in TableéSpecifically, the first column of
the table contains the estimates from a standarctétype equation, augmented by
years since migration (capturing the immigrantsdremmic assimilation) and several
indicators of job-characteristics (in order to cohfor horizontal earning differences,
irrespective of human capital and language knove&igin addition, the second
column contains the same earning equation augmdteaur indicator of language
proficiency (being able to speak and write Cataldm)general, the model performs
very well, and the coefficient estimates have tkgeeted sign.

The first interesting evidence is that foreignezarning penalty (with respect to
native-born) is strongly reduced when controlling €atalan knowledge; consistently
with the evidences from previous studies (AmuedoaDtes and De La Rica 2007,
Izquierdo et al. 2009), African immigrants seem thest disadvantaged, whereas
European immigrants do not earn significantly l&es native-born. Moreover, when
accounting for language proficiency, national imraigs earn more than natives
(children of immigrants). The coefficient for yeaisice migration has a negative sign,
and it is statistically significant when controtlinfor language knowledge. This
evidence at first sight seems contradictory; howewecould be explained by the fact
that individuals who arrived in Catalonia many yweago were less skilled than more
recent immigrants. Females earn significantly teesi males, and this difference is not
modified when accounting for Catalan proficiencyorgover, married individuals tend

to have higher earnings than those who are notiedarr both equations.

[TABLE 6 ABOUT HERE]

As expected, an increase in the completed leveddofcation is associated with
higher monthly earnings, and the return to edunats slightly reduced when the

regression includes the language proficiency indrcaAdditionally, increasing current

18 Given that the dependent variable (monthly eas)iigcoded in intervals, we use the interval resjen method
(“intreg” with STATA). Using OLS or ML methods witthe mid-points of each interval yields the santavese
results; however, the coefficients are somewhaerpoecisely estimated with the interval regressithod.

19 One may claim that human capital and/or languagégency might be also related with these vagshinamely,
being unionized, working in a large firm, workingrptime and being a self-employed worker). Howgegcluding
such variables does not modify the general resWs.decided to keep these variables in the modedyrder to
reduce the variability of the residuals (relevanthie sample selection corrected equation).
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job-tenure (linearly) raises individual earningshil the positive effect of previous
potential labour market experience seems to be eor(given the negative and
significant coefficient of the squared experien¢&®wever, the return to these elements

of human capital decreases when we take into atc@atalan knowledge.

Similarly in both equations, the coefficients asated with job-characteristic control
variables show, unsurprisingly, that unionized vesskand/or those who work in a
large firm earn more than the mean, whereas thdrasgnhappens for part-time
workers. The effect of being a self-employed worleslightly positive, but lowly
significant. Finally, those individuals who resitethe metropolitan area of Barcelona
earn somewhat more than those who reside in ottrezszof CatalonieNevertheless,
the main result showed in the second column of & &kik that the “OL%” estimate of
the effect of Catalan proficiency is positive amatistically significant, suggesting that

knowing Catalan is associated with earning about m#e than the mean (that

is,exp(5)— 1= exp(0.066y T 0.0¢).

However, as explained above, this simple estinwtethe return to language
proficiency could be biased, because it may alsuaio the effect of those elements
which help being more prone to knowing Catalan,clvlare also potentially correlated
with individual earningS. In order to obtain an estimate of language kndggereturn
which takes into account the self-selection prodeskind Catalan knowledge, we

augment the earning equation with the estimatediss@dction correction term
(A =A(¢'W)) obtained from the first-stage equation. The thicdumn of Table 6

contains the earning equation corrected for selegtito Catalan proficiency. The most
relevant differences with respect to the previos8neates consist im) the further
reduction of earning penalties for foreign workessen accounting for both language
knowledge and self-selection. Consistently, whemtrotling for selection into Catalan
knowledge, individuals who are born in other Spamegions earn even more than

natives (immigrants of the second generation). eee, when we take into account

20 Remember that the estimated coefficients are oddaihrough the interval regression, given thatdependent
variable (monthly earnings) is reported in bracketthe database used. However, the coefficiewts fan interval
regression are practically identical to OLS coédiits (especially in terms of interpretation); marer, the results
obtained with OLS over the mid-points of earnintpimals are almost the same than those obtainegblying the
interval regression method.

2! Moreover, measurement error in Catalan knowledgeatso represent an additional source of bias. Newelue
to data limitation, we are not able to control fioeasurement error; therefore, the estimate thaibtain represents
a lower bound of the true value of Catalan proficieunder the standard hypothesis of the measureereor
model).
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those elements which improve the likelihood of gegmoficient in Catalanij) there is
an additional reduction of the returns to educatandiii) an increase of the returns to

current and previous experience.

Finally, iv) the estimated earnings return to Catalan knovdedgsignificantly
higher when controlling for self-selection, showithgt those individuals who are able
to speak and write Catalan earn approximately 208terthan the rest of individuals
(exp(0.176) 11 0.1). Moreover, notice that the coefficient associaiiih the

Inverse of the Mills Ratio/] is statistically significant with a negative sigrhey” test
for the statistical significance of the correlaticoefficient between the error terms of

the earning regression and of the first-stage émudp,,) is 8.56 (P-value 0.0034),

rejecting the null hypothesis of independence @& tWwo equations. This evidence
indicates that a) in order to obtain an unbiasettmase of the effect of Catalan
proficiency it is important to correct for self-setion, given that the earning equation
and the Catalan knowledge equation are not indeggnth addition, b) the negative
coefficient of the correction term indicates thia¢ tinobservable elements that make
one prone to speaking and writing in Catalan (kegpghe observable determinants
fixed), are negatively correlated with the unobabéte determinants of earnings. This
means that there is a negative selection effeetaonings, given that individuals with a
higher propensity to knowing Catalan are more Jikel earn less than the mean (we

will return to this evidence in the discussionlod tesults).

4.3 Sensitivity Analysis

In the last section we have showed that Catalaficpncy is associated with
higher monthly earnings. Moreover, when taking iatcount the elements which make
one more prone to know Catalan (that is, being abkpeak and write in Catalan), the
earning return to language proficiency is notabighbr than the simple statistical
association obtained through interval regressinde¢d, the negative (and significant)
correlation coefficient between the error-termstbé first and the second stage
equations indicates that individuals with a higlpeopensity of knowing Catalan
(keeping the observed determinants fixed) are @gddo earn less than the mean. This
means that the simple association between Catataficipncy and earnings is
capturing the earning penalty of those individualso are highly endowed with
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attributes that are favourable for language asatmoi (Ceteris paribuy in other

words, the negative selection effect.

However, before discussing which feature of theadat economy could explain
this evidence, and the consequent implicationspidslic policies, we briefly check
how sensitive the results are to the sample seleetnd to the exclusion restrictions in
the first-stage equation. In Table 7, we reporteabming return to Catalan proficiency
for different sub-samples and with different spieeifions of the Catalan knowledge
First of all, we separately compute the returnnimes and females, allowing also for a
gender-specific self-selection process; in factlesiand females may face different

costs, but also different returns to Catalan kndgie

The results indicate that the positive effect otalzm proficiency is higher for
females than for males (as found by Rendon 2003)eker, given that the obtained
estimates are not statistically different, we dd rgpect the joint estimation for both
sexes. Moreover, we also try to exclude non-nationenigrants from the sample, as
among immigrants, knowing Catalan might represedditmnal advantages in the
labour market (for example, a better adaptatiotihéolocal institutionsy. Consistently,
the estimated return to Catalan proficiency exclgdoreigners is lower than the return

obtained from the estimation with the overall (stdd) sample.
[TABLE 7 ABOUT HERE]

The other important issue related to the sengjtovfitthe results is the definition of
the exclusion restrictions. As commented in SecB8orin order to fully identify the
language effect on earnings without any effect eff-selection into Catalan
proficiency, one exclusion restriction is neededeaist. In other words, at least one
variable appearing in the first-stage equation migh excludable from the earning
equation of the second-stage (because it is ctecklaith language proficiency but not
directly with earnings). If there are no variablesich satisfy such requirements, the
model is only identified through the non-linearglthe inverse of the Mills Ratio (the
self-selection correction term). Among the avagalmhformation, there are several

candidates to be (jointly) used for generating s@xegenous variation into Catalan

22 Complete estimations are not showed here, butvaitable upon request to the authors.
2 We are not able to carry out the estimation fo foreigners sub-sample, given the reduced number o
observations.
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knowledge (that is, as instruments). Namely, tmeghanguage-use variables (speaking
Catalan with the parents, at home, and with thé@m); the local-media variables
(watching Catalan T¥, or reading a Catalan newspaper); having arriveal ywunger
age than 10, and being affected by the Linguistienilization; the percentage of
individuals who speak and write Catalan in the arfegesidence; the number of books

at home and the frequency of readihg

We may provide different arguments for sustaining validity of these variables
for identifying the true language effect, but theseprobably the same number of
arguments for claiming the contrary. Consequentlg, check the sensitivity of the
Catalan proficiency effect to the exclusion resimits used. In Table 7, we report the
earnings return estimated by progressively exclyaiach of the instruments used in
the first-stage. Excluding the indicator for spegkiCatalan with the parents reduces
the estimated return to Catalan knowledge, wheegeakuding the other two language-
use variables (speaking Catalan at home and/or thi¢h children) increases the
premium. Excluding “News Catalan TV” has almost eftect on the premium, but
excluding “Catalan newspapers” reduces it. Thernetio Catalan knowledge is slightly
lower when estimating the first-stage without theicator for “arrived at a younger age
than 10” and for “being affected by Normalizatioiowever, when we omit the
percentage of individuals who speak and write ita@a in the area of residence the
return is notably higher. Important changes ar® albserved when excluding the
“number of books at home” (reduction) and the festpy of reading (increase).
Therefore, we might claim that the estimated egmeturn to language knowledge is
sensitive to the exclusion restriction implemenfespecially with respect to the last
three variables); this evidence suggests that dbatification of the premium is not
obtained through the non-linearity of the selectemrection term, but through the

instrument used.

24 Note that the “News Catalan TV” coefficient is ravatistically different from zero; therefore, thviariable could
not serve as an instrument. However, leaving @ the model does not modify the general results {sble 7).

25 The rest of variables included in the Catalan keogk equation are included in the earning equati@ctly or
through linear combination (apart from those vddalthat are a simple control, such as the numbehitdren,
living alone, having a foreign language as motlagtie or having a limited knowledge of Spanish).

28 However, the estimated return may also depenti@jotnt-normality distributional assumption foetkrror terms
of the first and second stage equations; in ordeprove this eventuality we need to estimate thelehmon-
parametrically, or semi-parametrically, but thisig of the purposes of the present work.
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6. Language-Skills Complementarity: the Role of Educabn

According to the evidence from the recent literatun this section we check the
existence of complementarity between language kexyd and individual skills in
Catalonia. More specifically, we focus on the rofecompleted educatiéh as we
suspect that being proficient in Catalan might hawe economic reward only for
medium/high-skilled workers. With more detail, welibve that Catalan knowledge
represents a valuable asset only in occupatiortsréwmire higher levels of formal
education. Therefore, we estimate the return toal@atknowledge separately for
individuals with low education (that is, individgalvho have no education or have
completed only primary education) and for indivibuaith high education (individuals

with completed secondary or tertiary educatian)
[TABLE 8 ABOUT HERE]

The results indicate a strong complementarity betw€atalan knowledge and
completed education. The return estimated withsihgle interval regression for the
full sample is almost completely identified by theturn to Catalan proficiency for
more educated individuals; indeed, the estimatedndo language knowledge for less
educated individuals is not statistically differémm zero. Moreover, we obtain similar
results when accounting for self-selection effettsfact, there exists a positive and
statistically significant return for high educatedividuals (somewhat higher than the
estimate for the full sample), but for low educaitedividuals the return is almost zero.
Finally, we repeat the analysis excluding non-matiammigrants and again we find
that the economic reward of knowing Catalan is lyigiositive only for high-educated
individuals (and slightly lower than the previoustimate), and statistically null for
low-educated individuals. Definitively, it seemsathbeing proficient in Catalan
increases expected monthly earnings, but only ridividuals who have achieved a

certain level of skills through the educationalteys”. The evidences that we have

27 Unfortunately, we do not dispose of informationoabindividual occupation. Therefore, we are lirditen
considering the complementarity between Catalanigieoty and completed education. Checking the pialent
complementarities between language and occupatstaild will be the objective of future research.

28 n order to capture different selection effects, also estimate separately the first-stage equatidhe results are
not shown here. Complete results from the earningtans (with and without self-selection correcjiare reported
in Table 3A in the Appendix.

29 However, we must take into account the resultsiobtaby Gonzélez (2005). Estimating non-paramétoiands
to language returns, she suggests that the highems to language for high-educated workers atg dwe to a
strong selection ability bias in higher educatienels. We therefore might bear in mind that ouultes which are
obtained by only separating according to complethacation, may be only (or in part) capturing thecpss of self-
selection into higher levels of education produogdndividual unobserved ability.
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obtained raise several questions with regards ¢éopllanning of the linguistic and

socioeconomic policy agenda in Catalonia.

7. Discussing the Results

In light of the results from this study we can olathat, in general, there exists a
positive economic value of Catalan knowledge inafoatia. Our estimations indicate
that those individuals who are able to speak antéwr Catalan earn more than those
who are not. Nevertheless, the simple statisticedoaation between Catalan
proficiency and monthly earnings is quite modestces it is confounded by the
potential earning penalty of those individuals wdre more prone to be proficient in
Catalan. In other words, the estimated return t@l@a proficiency (without controlling
for the determinants of language knowledge) cossiat 7% of extra earnings.
However, when the estimation of the earning retadanguage proficiency is corrected
for the effect of self-selection into Catalan knedge, the additional earnings

attributed to this special form of human capita elose to 20%.

The negative and statistically significant selectedfect indicates that, in order to
obtain a correct estimate of the earning retur@atalan proficiency, it is important to
control for the self-selection process into langui&gowledge. Moreover, the elements
that make one more prone to know Catalan tend tamdgatively correlated with
(unobservable) individual skills for generating réags. This evidence points out the
possibility that in Catalonia individuals with highlanguage-skills are likely to be
remunerated less than the otheretéris paribus®. In addition, further results
concerning the potential complementarities betwksmguage and individual skills
suggest that only more educated individuals carefi@ate from knowing Catalan (in
terms of earnings). A potential explanation of tl@gidence is that low-skilled
individuals can only obtain occupations where Gataknowledge is not required,

and/or is not considered as an economic asset.

30 A potential explanation could be that individumigh higher propensity of being proficient in Catalare also
more prone to work in the Public Administration ein general, salaries tend to be lower thanémpttivate sector.
In addition, the public sector also imposes mostrigtions to (remunerated) extra-hours, which roagtribute to
explain the negative selection effect on monthiyiemys.
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Probably, additional information about an indivitisaoccupation could help on
clarifying these preliminary evidences concerning éffect of Catalan proficiency on
earnings. Indeed, this information (which unfortiaha is not available in our data)
may allow understanding what produces the negatection effect. Conditioning to
occupation, we will be able to check if the negatbelection effect is produced by the
lower remuneration in those occupations which ettriadividuals with a higher
propensity to know Catalan (or to other unobsemvalleterminants of Catalan
knowledge, negative correlated with unobservabldividual skills). Moreover,
disposing of information on occupation might alsid efurther and more detailed
evidences about the potential language-skills cemphtarity. In fact, knowing the
individuals’ occupation we would be able to undamnst whether language knowledge
has some economic reward only in given types olipations (a job-specific skills

complementarity) or, more in general, for more eded people only.

Moreover, we must also consider that our analysgletts of more complicated
selection mechanisms, related to Catalan profigiemd individual occupation, which
may confound the earning/productivity effect of Jange knowledge. In fact, as
suggested by Aldashev et al. (2009) for the Gergase, when accounting for the
positive language self-selection effects into oetigms and economic sectors (and
allowing for correlation between these two choicebgre is no direct productivity
effect of language fluency among low-skilled woskeFurthermore, for high-skilled
workers it is not clear whether such effect exigise authors affirm that the most
relevant effect of language knowledge (among imamtg) is on employment
probabilities, on finding a “better occupation”, @staining a job in a “better economic
sector”. In fact, the positive effects of languageearnings reported in many previous
studies (as in this one), may be partially reflegtthese other effects of language
proficiency (explaining also our negative selectbiect).

Note that a recent working paper by Quella and Ber(@009), which focused on
the Catalan situation, shows that national immiggranmith a high level of Catalan
fluency are more likely to be selected into whitdlar and communication-intensive
occupations (among other things). They also findigmificant correlation between
occupational selection and language selection. €prently, we expect that the
earnings return to Catalan knowledge that we hatienated (without considering the
role of language for self-selection into occupatiprmay be capturing part of these
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positive effects of knowing Catalan. In other wqrage are not able to prove the
existence of some productivity effect of Catalaafigiency in a separate fashion from
these potential effects on employment probabiliaas occupation types. Indeed, an
objective of our future research will be modellmgimultaneous self-selection process
into language knowledge and occupation, which wallow appreciating the global

effects of language knowledge on labour market esgcTherefore, we will wait for

more detailed data, in order to produce furthedences regarding the economic value

of Catalan knowledge in Catalonia.

8. Conclusions

This paper represents the first attempt of anaty#ihe effect of Catalan knowledge
on individual monthly earnings in Catalonia. Usthg data from the 2006 wave of the
“Survey of Living Conditions and Habits of the Aata Population (ECVHP06)”, we
find that for national immigrants, foreign immigtanand native children, whose
parents are not born in Catalonia (immigrants af #econd generation), Catalan
knowledge has a positive reward in terms of easiimg fact, those individuals who
can speak and write in Catalan earn more than twbsecannot. However, taking into
account the elements which make one more pronadw KCatalan (that is, taking into
account self-selection into language knowledgeg ¢xtra earnings which can be
exclusively attributed to Catalan proficiency argndicantly higher. This evidence
indicates a negative selection effect, which metnat individuals who are better
endowed of (unmeasured) elements which facilitaregllage assimilation are less
remunerated than the mean (keeping fixed the ahering determinants). However,
considering the role of individual occupation arid potential relationships with
language knowledge would be extremely useful fdaiolng more complete evidences

about the economic value of Catalan knowledge.

These results must be taken into account in thedyplanning of linguistic policies
in Catalonia, given that stimulating the use ofdlat through public policies, beyond
the explicit cultural and linguistic purposes, @aportant socioeconomic implications
as well. Moreover, what is still more important the design of linguistic policies in
Catalonia in the medium-long term is the strong plementarity between Catalan

knowledge and individual schooling. Specificallyuroresults suggest that only
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individuals with secondary or tertiary educatiooeaige an earning return to language
knowledge. This means that for low-educated indigld, Catalan proficiency might
scarcely improve labour market outcomes (especidllglefined with respect to
earnings). In fact, the target of linguistic padigi(as of other socioeconomic policies) is
often the foreign population, which currently ind&s those who are more likely to be
low-educated. Therefore, policy-makers might coasithat in order to achieve a
complete economic and social assimilation (maybestep ahead from cultural
integration), fostering Catalan knowledge among igrants is not sufficient. An
effective public policy could consist in combininGatalan learning with an
improvement of human capital and other skills & thost disadvantaged part of the
Catalan population.
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TABLES

Table 1: Catalan Labour Market in 2005-2006

EPA (2005-1Vv/2006-111) ECVHPO06
ACTIVITY RATE
Males 72.2 69.7
Females 52.3 51.9
Total 62.0 60.7
UNEMPLOYMENT RATE
Males 5.2 5.6
Females 8.4 5.8
Total 6.6 6.8
% OF WORKERS BY PLACE OF BIRTH
Catalonia 65.9 69.8
Other Spanish Regions 17.6 17.3
Other Countries 16.8 12.9

Source: EPA and ECVHPO6.

Table 2: Catalan Knowledge

OVERALL  NATIVES
PERCENTAGES IMMIGRANTS
SAMPLE (SEC. GEN.)

Do not Understand 4.6 0.38 7.68
Understand but unable to Speak 31 56 12.46 45.47
Able to Speak but Not to Writ¢ 20 08 16.04 23.01

Able to Speak and to Write 43.76 71.12 23.85
TOTAL (#) 2,599 1,048 1,551

Source ECVHPO6.

Table 3: Mean Monthly Earnings by Catalan Proficiency

MEAN MONTHLY EARNINGS
OVERALL NATIVES

SAMPLE  (SEC.GEN,) 'MMIGRANTS
Proficient 1205.819 1146.294 1336.015
Not Proficient 1085.923 1123.777 1075.285

Source ECVHPO06.




Table 4: (Weighted) Descriptive Statistics

VARIABLE DESCRIPTION MEAN S.D MAX MIN

Native-S.G. =1if bern in Catalorna (parents born outside 0421  0.494 0 1
Catalonia), 0 otherwise

Spanish = 1 if born in other Spanish regions, 0 otherwise 0.334 0.472 0 1

European =1 if born in Europe, 0 otherwise 0.044 0.205 0 1

African = 1if born in Africa, 0 otherwise 0.067 0.25 0 1

American = 1if born in America, O otherwise 0.123 0.329 0 1

Asian = 1if born in Asia, 0 otherwise 0.01 0.1 0 1

Foreign Language =1 if foreign mother-tongue 0.107 0.309 0 1

Limited Castilian =1if Ilmlted knowledge (not able to speak Casti)i 0.8 0.4 0 1
0 otherwise

Sex =1 if Female = 1 if the individual is Female, O if Male 0.425 0.494 0 1

Age individual age in years 38.494 10.652 175 625

YSM years since migration to Catalonia 1291 16.474 O 62.5

Speak Catalan with Parents =1 if the |nd|V|dtJaI speaks Catalan with at leaste 0.044  0.205 0 1
parent, O otherwise

Speak Catalan at Home =1if t_he individual speaks Catalan at home, 0 0.17 0.375 0 1
otherwise

Speak Catalan with Children= .1 if the |nd|V|dueI speaks Catalan with his/her 0.2 0.4 0 1
children, 0 otherwise

# Children number of children 1.272 1.208 0 6

Living alone = 1 if the individual lives alone, 0 otherwise 0.042 0.2 0 1

News Catalan TV = 1lifthe |nd|_V|_duaI watches the newscast on the 0327  0.469 0 1
Catalan television channel, O otherwise

Catalan Newspaper =1 if the individual n_ormally reads a Catalan 0.245  0.43 0 1
newspaper, 0 otherwise

Arrived Younger than 10 = 1 if the |nd|V|dueI was younger than 10, when he/s 0.125 0331 0 1
arrived to Catalonia, O otherwise

Normalitzacié =1if the individual was younger than 12 in 1984, 0.289 0453 0 1
otherwise

% Write CatalanGomarca percentage of individuals eble to speak and write in 52345 6572 36.1 81l
Catalan in the zone of residence

# Books at Home number of books at home 163 21597 O 1000

Read Frequently = 1 if the individual reads frequently, O otherwise 0.378 0.485 1

No Education = 1 if the individual has no education, 0 otherwise  0.041  0.198 1

Primary Education =1if the individual has completed primary eduoat 0359  0.48 0 1
0 otherwise

Secondary Education =1if t_he individual _has completed secondary 042 0494 0 1
education, 0 otherwise

Tertiary Education =1if the individual has completed tertiary edtioa, 018 0.384 0 1
0 otherwise

Married = 1 if the individual is married, O otherwise 0.617 0.486 0 1

Job Tenure job tenure in years (current job) 8.758 7.414 1 225

(Previous) Experience previous potential experience in years 13.62 10.649 O 51

Unionized =1if the individual is affiliated to a labour ion, 0 044 0496 0 1
otherwise

Part-time = 1 if the individual works part-time, 0 otherwise 0.29 0.454 0 1

#Workers>500 = 1 if the individual worke in a firm with more than 0101  0.301 0 1
500 employees, 0 otherwise

Self-employed =1if t_he individual is a self-employed worker, 0 0128 0.334 0 1
otherwise

Living in Barcelona =1if the individual lives in the Barcelona 0.755  0.43 0 1
Metropolitan Area, 0 otherwise




Table 5: Probit Results for the Determinants of Catkan Proficiency

Dependent Variable: Being Proficient in Catalan (0%)
Coefficients  Robust S.E.

Constant -0.376 0.880
Native-S.G. ref. cat. —
Spanish -1.065%** 0.187
European -2.448%** 0.425
African -2.407*** 0.401
American -2.872%** 0.375
Asian -2.803*** 0.511
Foreing Language -0.081 0.246
Limited Castilian -0.086 0.320
Sex (=1 if Female) 0.141* 0.076
Age/10 -1.235%** 0.301
Age’/100 0.077** 0.035
YSM/10 (=0 for Natives) 0.659*** 0.110
SpanishxYSM -0.047*** 0.011
Speak Catalan with Parents 0.498*** 0.192
Speak Catalan at Home 0.663*** 0.125
Speak Catalan with Children 0.289** 0.113
# Children -0.011 0.043
Living alone 0.470*** 0.171
News Catalan TV 0.095 0.088
Catalan Newspaper 0.182* 0.078
Arrived Younger than 10 0.274** 0.117
Normalitzacio 0.297** 0.134
% Write Catalan@omarcg 0.042*** 0.006
No Education ref. cat. —
Primary Education 0.975** 0.410
Secondary Education 1.616*** 0.410
Tertiary Education 2.205%** 0.419
# Books at Home/100 0.048* 0.019
Read Frequently 0.378*** 0.080
Number of Observations 2,599
Log-Likelihood -923.43
Pseudo-R2 0.482

NOTE: *** significant at 0.01%;** significant at 08%; * significant at 0.1%.
Robust standard errors are in parenthesis. Thienagion is weighted with the
populational weights provided in the ECVHPO6 databas



Table 6: Earning Regressions with Catalan Proficiency

Dependent Variable: INTERVAL INTERVAL REG. INT. REG. + SELF
Ln(Earnings) REGRESSION  + CATALAN SELECTION
Constant 6.557*** 6.499%** 6.404***

(0.055) (0.057) (0.066)
Native-S.G. Ref. Cat. Ref. Cat. Ref. Cat.
Spanish 0.045 0.076** 0.126%***
(0.035) (0.036) (0.040)
European -0.023 0.015 0.078
(0.042) (0.043) (0.050)
African -0.145%*** -0.108*** -0.046
(0.030) (0.032) (0.040)
American -0.085*** -0.040 0.035
(0.025) (0.028) (0.036)
Asian -0.114 -0.071 0.002
(0.081) (0.081) (0.087)
YMS/10 -0.018 -0.024** -0.034***
(0.011) (0.011) (0.012)
Sex (=1 if Female) -0.275%** -0.278*** -0.283***
(0.016) (0.015) (0.016)
Married 0.075*** 0.077** 0.079***
(0.016) (0.016) (0.016)
No Education Ref. Cat. Ref. Cat. Ref. Cat.
Primary education 0.109** 0.108** 0.106**
(0.043) (0.043) (0.043)
Secondary Education 0.241*** 0.231*** 0.215%**
(0.046) (0.046) (0.045)
Tertiary Education 0.545%** 0.527*** 0.497***
(0.050) (0.049) (0.050)
Job Tenure/10 0.123*** 0.133*** 0.147%**
(0.013) (0.013) (0.014)
(Previous) Experience/10 0.116*** 0.126*** 0.145%**
(0.023) (0.023) (0.024)
Experienc&100 -0.024*** -0.024*** -0.025%**
(0.006) (0.006) (0.006)
Unionized 0.103*** 0.100*** 0.100%***
(0.017) (0.017) (0.017)
Part-time -0.430*** -0.431*** -0.432%**
(0.032) (0.031) (0.032)
#Workers>500 0.172%** 0.173** 0.171%**
(0.030) (0.030) (0.030)
Self-employed 0.035* 0.032* 0.030
(0.018) (0.018) (0.019)
Living in Barcelona 0.032** 0.038** 0.046***
(0.016) (0.016) (0.016)
Catalan Proficiency — 0.066*** 0.176***
(0.019) (0.041)
Self-Selection Correctiori) — -0.079***
(0.027)

o, 0.3230.006) 0.322(0.006) 0.322(0.006)

Pes — — -0.247(0.084)

NOTE: *** significant at 0.01%;** significant at 08%; * significant at 0.1%. Standard errors are iangnthesis;
for the OLS regressions heteroskedasticity robtestdard errors are used; for the earning regressianith self-
selection correction the coefficient standard esr@re obtained through bootstrapping (1000 repimas), all the

estimations are weighted with the populational weigihtsided in the ECVHPO06 database.



Table 7: Sensitivity Analysis of the Return to Catadn Proficiency (% Monthly Earnings)

CHANGING SAMPLE SELECTION exp (d: ) -1 STANDARD ERROR
All the Sample— Interval Regression 0.069 0.021
All the Sample— Int. Reg. + Self Selection 0.193 0.050
Only Males— Int. Reg. + Self Selection 0.139 0.062
Only Females— Int. Reg. + Self Selection 0.230 0.073
Excluding Foreigners— Int. Reg. + Self Sel. 0.143 0.059

CHANGING EXCLUSION RESTRICTIONS | exp (é:) -1

STANDARD ERROR

Without “Speak Catalan with Parents” 0.181 0.050
Without “Speak Catalan at Home” 0.205 0.050
Without “Speak Catalan with Children” 0.202 0.050
Without “News Catalan TV” 0.195 0.049
Without “Catalan Newspapers” 0.180 0.047
Without “Arrived Younger than 10” 0.186 0.049
Without “Normalization” 0.190 0.049
Without “% Write Catalan (Comarca)” 0.239 0.050
Without “# Books at Home” 0.177 0.049
Without “Read Frequently” 0.213 0.053

Table 8: Language Return by Completed Education

exp (5) -1 | STANDARD ERROR
All the Sample— Interval Regression 0.069 0.021
All the Sample— Int. Reg. + Self Selection 0.193 0.050
High Education— Interval Regression 0.064 0.027
High Education— Int. Reg. + Self Selection 0.228 0.069
Low Education— Interval Regression 0.040 0.031
Low Education— Int. Reg. + Self Selection 0.017 0.065
Excluding Foreigners— High Education 0.217 0.073
Excluding Foreigners— Low Education -0.020 0.076

Note: High Education = Individuals who Completed Sewary or Tertiary Education

Low Education = Individuals with No Educath or who Completed Primary Education




APPENDIX

Table 1A: Sample Selection Criteria

Total sample 10,397
Only individuals with valid information for Cataldmowledge and earnings -2,4B1
Only Individuals aged 16 to 65 -1,708
Excluding natives with at least one parent bor@atalonia -2,96(
Only individuals who are regularly working whenéntiewed -644
Final sample 2,599

Table 2A: Monthly Earnings in Brackets (in Euros)— Selected Sample

EARNING INTERVALS (in Euros) FREQ. % SAMPLE
Less than 450 110 4.23
Between 451 and 600 169 6.5
Between 601 and 750 243 9.35
Between 751 and 900 435 16.74
Between 901 and 1050 372 14.31
Between 1051 and 1200 419 16.12
Between 1201 and 1500 373 14.35
Between 1501 and 1800 212 8.16
Between 1801 and 2400 155 5.96
Between 2401 and 3000 67 2.58
More than 3000 44 1.69

Definition of constructed variables:

Age =mid points of the original age variable collectedintervals (16-20, 21-25, 26-30, 31-35, 36-40, 41-
45, 46-50, 51-55, 56-60, 61-65).

YSM = 2005 minus year of arrival in Catalonia; year ofri@al in Catalonia collected in intervals (before
1940, between 1941 and 1945, 1946-1950, 1951-1195H-1960, 1961-1965, 1966-1970, 1971-1975, 1975-
1980, 1981-1985, 1986-1990, 1991-1995, 1996-200012005).

Arrived at a Younger Age than 1015f year of arrival in Catalonia minus year of tir(2005 - age) is minor
than 10, O otherwise.

Normalitzacio =1 if the individual was younger thd? years old in 1984 (and was living in Catalorfiamot
native), O otherwise

# Of Books at Home mid points of the original age variable collectedintervals (0, 1-10, 11-25, 26-100,
101-500, 501-1000, 1000 or more).

Job Tenure mmid point of the original variable collected in @mvals (less than 2 years, more than 2 and less
than 5 years, more than 5 and less than 10 yeawse thhan 10 and less than 15 years, more than tbless
than 20 years, more than 20 years).

Previous Experience potential work experience, previous to the curmentk (age-schooling-job-tenure-6);
years of schooling are imputed from individual ctetgd education (schooling equal to 2 if no comgalet
education, 6 if completed primary education, 12afmpleted secondary education, 17 if completedatgrt
education).

Vi



Table 3A: Earning Regressions by Completed Edation

Dependent Variable: INT. REG. INT. REG. +SEL. INT. REG. INT. REG. +SEL.
Ln(Earnings) Low Education Low Educatior High Education High Education
Constant 6.684x** 6.704*** -0.228*** -0.238***
(0.078) (0.094) (0.020) (0.020)
Native-S.G. Ref. Cat. Ref. Cat. Ref. Cat. Ref. Cat.
Spanish 0.072 0.063 0.067 0.135%**
(0.048) (0.056) (0.048) (0.052)
European -0.048 -0.054 0.021 0.119*
(0.074) (0.078) (0.052) (0.063)
African -0.120*** -0.130%** -0.165%*** -0.062
(0.040) (0.049) (0.053) (0.068)
American -0.030 -0.040 -0.042 0.067
(0.043) (0.050) (0.035) (0.053)
Asian -0.072 -0.081 -0.073 0.034
(0.065) (0.081) (0.111) (0.120)
YMS/10 -0.029** -0.027* -0.010 -0.027*
(0.014) (0.015) (0.015) (0.016)
Sex (=1 if Female) -0.364*** -0.364*** -0.228%** -0.238***
(0.023) (0.023) (0.020) (0.020)
Married 0.025 0.025 0.103*** 0.104%**
(0.023) (0.024) (0.020) (0.020)
No Education Ref. Cat. Ref. Cat. — —
Primary education 0.093** 0.094* — —
(0.043) (0.042)
Secondary Education — — Ref. Cat. Ref. Cat.
Tertiary Education — — 0.288*** 0.271%**
(0.024) (0.024)
Job Tenure/10 0.073*** 0.070*** 0.172%** 0.193***
(0.018) (0.019) (0.018) (0.019)
(Previous) Experience/10 0.108*** 0.104** 0.123*** 0.147%*
(0.041) (0.043) (0.035) (0.037)
Experienc&100 -0.022** -0.021** -0.023* -0.024**
(0.009) (0.009) (0.012) (0.012)
Unionized 0.081*** 0.080*** 0.112%*=* 0.108***
(0.024) (0.024) (0.023) (0.023)
Part-time -0.465*** -0.464*** -0.393%** -0.396***
(0.044) (0.043) (0.041) (0.040)
#Workers>500 0.052* 0.053* 0.013 0.012
(0.029) (0.030) (0.023) (0.023)
Self-employed 0.194*** 0.194*** 0.157*** 0.152%**
(0.043) (0.044) (0.040) (0.039)
Living in Barcelona 0.037* 0.036 0.029 0.038*
(0.022) (0.022) (0.023) (0.023)
Catalan Proficiency 0.039 0.017 0.062** 0.205***
(0.030) (0.061) (0.025) (0.057)
Self-Selection Correctiori) — 0.016 — -0.102%**
(0.037) (0.037)
OA'E 0.2980.010)  0.29§0.010) 0.3290.008) 0.3280.008)
o — 0.0520.135) — -0.31%0.113)
Number of Observations 1,082 1,082 1,517 1,517

Note: weighted estimations; robust standard errorssimple interval regressions, bootstrapped stadda
errors for interval regressions with self-selectiarrection. High education = completed secondary o
tertiary education, Low education = completed prignaducation or no education.

VI
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