ALL

XREAP2010-7

Language knowledge and earnings in Cat

d (GEAP & IEB

XARXA
dp i
EN ECONOMIA APLICADA



LANGUAGE KNOWLEDGE AND EARNINGSIN CATALONIA

Antonio Di Paolo, Josep Lluis Raymond

Universitat Autonoma de Barcelona & Institut d’'Ecomia de Barcelona (IEB)

Abstract

This paper investigates the economic value of @atkhowledge for national and
foreign first- and second-generation immigrant€atalonia. Specifically, drawing

on data from the “Survey on Living Conditions andchbits of the Catalan

Population (2006)”, we want to quantify the expdatarnings differential between
individuals who are proficient in Catalan and thasko are not, taking into

account the potential endogeneity between knowlefigatalan and earnings. The
results indicate the existence of a positive retorknowledge of Catalan, with a
7.5% increase in earnings estimated by OLS; howevken we account for the
presence of endogeneity, monthly earnings are dr@8fb higher for individuals

who are able to speak and write Catalan. Howeveralso find that language and
education are complementary inputs for generateagiegs in Catalonia, given

that knowledge of Catalan increases monthly easnioigly for more educated
individuals.
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1. Introduction

Since the late 1970s, after the end of the dicthipr(1939-1975), Catalan has been a
co-official language in Catalonia, together withs@aan (more commonly known as
Spanish). The Franco regime prohibited the use ahl@&n in public and strongly
disapproved of its use in private. Neverthelesgragrthe native population (of Catalan
origin) the Catalan language was transmitted aretl ugithin the family, and this
intergenerational transmission has guaranteed uhgval of the language up to the

present day. Moreover, the permanence of Catalaheasanguage of identification



among the native population has supported the mgteation of public linguistic
policies in Catalonia.

The range of public linguistic policies implementgy the Catalan government (the
Generalita) aimed to re-establish the use of Catalan in puland to stimulate its
study and its use in private. The first importatterapt in this direction was the
“Linguistic Normalization Act” of 1983L(lei de Normalitzacié LinguistigaThis new
legislation established that Catalan was not ool\oé the official language of the
Catalan government and of the local public admiaigtns, but also the main language
used in primary and secondary educdtidfiore relevant to the economic value of
knowledge of Catalan was the “Linguistic Policy Aaf 1998 (lei de Politica
Linguisticg, which attempted to reassert the presence ofl@afaersus Castilian), by
a) increasing fluency requirements for public se@mployees, and b) introducing
major incentives (and in some case requirementsitweasing the use of Catalan in
private business and other socioeconomic and alliiwmain$ (Solé and Alarcon
2001).

However, despite these public policies, knowledfy€atalan remains limited in a
significant proportion of the Catalan populatiodag’. In fact, given the coexistence of
Catalan and Castilian and the absence of any legirement with respect to
proficiency in Catalan (except with respect to woelated issues), many individuals
have been able to maintain or use Castilian ag th&bitual language. Figure 1
illustrates the evolution of the Catalan populatao the percentage of the population
that speak the language (i.e., have basic know)ealye speak and write it (i.e., have
advanced knowledge). This information offers amiinte picture of the sociolinguistic
context of Catalonia and justifies the claim thare may exist an economic return to
knowledge of Catalan.

Even before the “normalization” phase (that iselathe legislation introduced in
1983), Catalonia already had a large immigrant fagjmn, made up of people from

other Spanish regions who had arrived since the04.9&iven the subsequent

1 In fact, Spanish (or Castilian) is taught as a sddanguage in pre-university education. At uniitgrhe language
used is not determined by law, and is establislyetid professor.

2 With the 1998 Act, private suppliers of public\iees have been subjected to similar linguistizinegments as the
public sector. Moreover, the Catalan governmentiti@sduced economic incentives for “normalizing” @lan in
private firms, and stimulating active learning bistlanguage for workers; finally, the governmesbgromoted the
language through the mass media by introducingntines in the use of Catalan on radio, TV and aisdhie
newspapers and written publications in general.

% In general, all the natives are fully proficientSpanish; moreover, Catalan and Spanish are ®latiiose, though
not enough to enable people to communicate if thani8h speaker does not know Catalan. In additiois i
reasonable to assume that foreign immigrants (fhathose that do not come from Spanish-speakinmicies)
prioritize Spanish over Catalan, because of itstgreaternational value; this means that the vagbnty of foreign
immigrants who know Catalan are also fluent in Sghani



coexistence of Spanish (their mother-tongue) anl@a many of these immigrants
may not have achieved a high level of fluency ia ltiter language (due to the lack of
incentives), by the time it was recognized as dwiaf. In fact, the proportion of

individuals coming from other Spanish regions vattvanced knowledge of Catalan is

extremely low throughout the entire period.

Figure 1: Linguistic Census over time*
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@Data for the period 1986-2001 are taken by thei§iaal Census of the population; the information
for 2007 is taken by the Demographic Survey, cdrogit jointly by the National and the Catalan
Statistical Institutes (INE and IDESCAT respectiyel

Moreover, a large proportion of the current natdeen population are second-
generation immigrants from elsewhere in Spain. émegal, their mother-tongue is
Castilian, and their knowledge of Catalan may leitéd, especially in the case of
those who received their schooling before the 1@8&lation. This explains why the
percentage of individuals born in Catalonia whoagpand write Catalan is appreciably
lower than one hundred (even though it increaseaddy over the entire perict)
Finally, in the last decade Catalonia has expeeémew immigration flows from other

countries (Ferndndez-Huerta and Ferrer-i-Carb@@i7). Many immigrants are from

4 In fact, as we illustrate below with the descriptistatistics, almost 90% of native-born individuaF Catalan
origin (that is, native-born who are not secondegation immigrants) are able to speak and write I@atanainly
because, as commented above, even before “nortmatizéhe language was transmitted and used witthénfamily.



Spanish-speaking countries in Latin America, buta@a is a new language for all the
foreign immigrants and fluency in Catalan is oftemsidered as a possible source of
cultural and economic assimilation for them (Puj@@a09).

Given the institutional setting, it seems fair &y shat for individuals who are not of
Catalan origin (first- and second-generation immangs) learning and using Catalan is
much more a choice rather than a requirement oeeml.nThe decision to learn the
language choice depends on several factors suiciiagual characteristics— origin,
human capital, ability, ete— but also on many other aspects related to language
and attitudes in daily life (i.e. the neighbourhwironment, the family, and other
habits related to exposure to Catalan). Moreov@memic expectations concerning the
attainment of linguistic proficiency may represeari important incentive to learn
Catalan. In other words, non-Catalans may viewniegr Catalan as an investment,
given that being proficient in this language in &ania should improve their labour
market opportunities — that is, it may provide betthances of finding work, wider
occupational choice and, in all likelihood, thegpect of higher earnings.

In this paper we aim to quantify the return to fimguistic investment, specifically,
by measuring the earnings return to proficiencZatalan (that is, being able to speak
and write the language) for first- and second-gatan immigrants. However, to obtain
an estimate that reflects the true economic vafu€atalan knowledge (expressed in
terms of the earning premium), we must take intmant the potential endogeneity of
proficiency in Catalan in the earnings equatioat ib, we need to rule out the potential
effect of unobserved factors which simultaneoudfgch the propensity to speak and
write Catalan and the unexplained component oktraings equation. As discussed in
detail below, we deal with this potential endoggnély applying two alternative and
parallel methodologies (self-selection methods Bnwd-Stage Least Square).

Finally, we also consider the potential complemetytdoetween level of schooling
and knowledge of Catalan. In fact, in order to obtdhe language premium, an
individual may first need to have achieved a gilarel of formal education, which is
the fundamental mechanism for gaining access t@¢bapations where knowledge of
the language might be considered a valuable ag&etherefore repeat the estimations
separating the sample into low- and high-educatddviduals, in order to allow for a
different endogeneity process in the two groupstal@g a positive return only for
high-educated individuals would represent an ingurimessage for Catalan policy-

makers. Indeed, obtaining a positive earnings metuould mean that the linguistic



policies have significant socio-economic implicaso(which may not have been
explicitly contemplated). However, if this returrxigts only for more educated
individuals, the linguistic policies should be rasmered, and perhaps accompanied or
complemented by educational policies aimed at #astl advantaged sector of the
population.

This paper proceeds as follows: in the next seatierbriefly review some relevant
contributions in the literature in order to conteadtse our research. In section 3 we
describe the data used in the estimations, andsistie empirical specification and the
identification issues. Section 4 presents the besalts (complemented by sensitivity
analyses), followed by evidence of the languages&iion complementarity. Finally,

section 5 concludes.

2. Related Research

As a general framework for analysing the value wéwledge of Catalan in the
labour market, we refer to research on the earniaggns to language knowledge,
with the pioneer studies of Chiswick (1991), ands@ick and Miller (1995, 1999,
2007). These authors consider that linguistic preficy constitutes a form of human
capital alongside education and labour market ézpee. This is because language
knowledge is likely to be person-embodied; it isdarctive in the labour market, and it
is obtained via individual effort and out-of-pockeéhe and economic resources. But
what is still more important is that Chiswick andllst explicitly consider the potential
endogeneity between earnings and language prafigiespecifically, they claim that
the (positive) correlation between language flueang earnings (among immigrants)
may only indicate that more able workers are mixadyl to earn more and speak their
host-country language better. They try to correctthis potential endogeneity using
instrumental variables and sample selection caaeanethods, finding positive (but
unstable) effects of language proficiency amongttfjeneration) immigrants.

The same framework can be applied to Catalonia. évew for the reasons
explained above, we consider that proficiency ita@@ may have an economic return

for first-generation national and non-national irgrants, but also for second-



generation immigrants (native-born population wiibn-Catalan parents)The first
study focusing on the case of Catalonia is the pap&endon (2007), which analyzes
the potential premium of knowing Catalan on thebpiulity of being employed. Using
Census data from 1991 and 1996, Rendon found thiaig bproficient in Catalan
(considering speaking and writing capabilities safey) has a positive effect on the
probability of being employed among native-born awational immigrants. Rendon’s
analysis takes into account the presence of skdétsen into Catalan knowledge, using
as instruments the externality effects of the plafaesidence, origin variables, and two
other variables indicating whether the individuativeed in Catalonia at age 10 or
younger and whether he/she was affected by the 1&§8lation (that is, whether
he/she may have been educated in Catalan). Un&idiyn as the author recognizes,
the study is limited to language return on employtr@obabilities, since the Census
data do not contain information on earnings. Moegpthe modest impact that he
found (between 2 and 5% in the case of speakirjpbatween 3 and 6% in the case of
writing), may be due to the fact that the datalanited to 1996, that is, before the
implementation of the Linguistic Policy Act in 1998onceivably, data compiled more
recently may reflect that this legislation has @aged the economic value of
knowledge of Catalan.

Many other recent studies focus on obtaining abi@sed) estimate of the effect of
language proficiency on earnings. As noted abdwaretis general concern that an OLS
estimate of the effect of language knowledge omiegs could be biased, due to the
presence of unobserved individual heterogeneityidqfwimay affect both language
fluency and economic outcomes). Moreover, severathaas suggest that
misclassification/measurement error representshangiotential source of bias in the
earnings equation, given that (as in this caseyjuage proficiency 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) ugehal structure of the GSOEP,

and in a later study (Dustmann and Van Soest 2@@2)pined a panel estimation with

5 Chiswick and Miller (2007), among others, consitherissue of limited language knowledge of immigseof the
second generation (children of immigrant paren®ther studies (see Lindley 2002, for instance) icansof

bilingualism (with respect to local or disglossangjuage), which seems to have a negative effe@aomings.
Nevertheless, it is not clear whether (within therent institutional framework) Catalan might bi#l sbnsidered a
disglossic language (that is, a language usediornhformal communications).



IV technique& These authors suggest that language knowledga pasitive earning
effect among immigrants in Germany, which tend$®¢ounderestimated by OLS; in
fact, their simplest OLS estimates suggest a lagguaturn on wages of around 5%,
whereas their estimated return range between 1i¥d 4% when they try to correct
the biases in the estimates. Moreover, they alsot mut that the negative bias of
measurement error overcomes the positive bias observed heterogeneity. In a
subsequent study, Dustmann and Fabbri (2003) canthie use of the interview
language as an instrument for the measurement iertanguage proficiency, and the
propensity score matching for correcting the pa#énndividual heterogeneity bias.
They confirm that the two sources of bias openategposite directions, but their final
results are inconclusive.

Bleakley and Chin (2004) they propose an intergstih approach, based on the
idea that younger immigrants learn their host-cogufdnguage (English) easily, but
that immigrants from English-speaking countriesndd need to learn a new language.
They suggest that the OLS estimates are slightlyang biased by the endogeneity
between earnings and language knowledge, and downliased by measurement
error. Moreover, they argue that an important canepod of language proficiency
effects on earnings is mediated by education; fipalty, young immigrants who are
more likely to be proficient in English will problgbreach higher levels of education
attainment, thus increasing their earning oppotiesi

In this paper we use data from the 2006 wave of $uevey on Living Conditions
and Habits of the Catalan PopulatioEn@uesta de Condicions de Vida i Habits de la
Poblaci§ ECVHPOB), carried out by the Statistical Insgtaf Catalonia (IDESCAT)
This database is very attractive for our purpobesause it contains socioeconomic
information (including individual monthly earningsand also includes information
related to language knowledge and use. Neverthelesssross-sectional structure
entails the absence of longitudinal information amdluces the possibilities of
accounting for misclassification into the self-reled knowledge of Catalan variable
— categorized into four ordinal levels: unable tmlerstand the language, understand it
but not be able to speak it, able to speak it, avld to speak and write it. In order to
limit the potential misclassification/measuremenbebias, we are forced to adopt a

® Specifically, Dustmann and Van Soest (2002) expémjged self-reported language fluency (for timeeipendent
measurement error), partner and household chastter(for unobserved heterogeneity) and pareedalcation
(for time-persistent measurement error).

"We are very grateful to IDESCAT for providing thatal. IDESCAT bears no liability for any mistakesopinions
expressed in this paper, which are the sole redpbtysof the authors.



stringent definition of language proficiency, catesing only individuals who are able
to speak and write Catalan as proficfent

In contrast, we explicitly deal with the endogepditas by comparing the results
obtained using two alternative methodologies. Fik& compute the earnings return to
knowledge of Catalan, accounting for the deterntmani self-selection into Catalan
proficiency using the methodology proposed by LE®/8) and Heckman (1979), also
known as the Endogenous Switching Model. We spdbiyfirst stage equation as a
reduced-form equation for explaining the propensitypeing able to speak and write
Catalan. The variables included represent a setisfa approximation of the
observable determinants of language knowledge t(ee@ext section for details). On
the one hand, some of these variables are cleaaled with the second-stage earnings
equation (i.e. education, origins, gender, etcr).t@e other hand, other variables are
specific determinants of Catalan proficiency (il@aguage use within the family,
neighbourhood effects, and other elements thatoapixposure to the language).

However, we need to identify which of these vagabtan be reasonably used as
exclusion restrictions, in order to achieve thel fidentification of the language
premium. Therefore, we also compute the languatygrrdrom the Two-Stage Least
Square estimation, and we check for the validitytlud exclusion restrictions by
implementing the formal tests for instruments’ gdyi. We are able to obtain almost
the same estimated return from the Endogenous EngidModel (exploiting the entire
set of language determinants) as from the TSLSessgyn, using as instruments only
the sub-set of language determinants that pash @wvttonservative level of statistical
significance) the overidentification and weak instents tests. This result can be taken
as evidence of the reliability of our findings, amdilso makes more reasonable the
untestable assumption that a linear combinatiorowf selected instruments affects
individual's earnings only through Catalan knowledg i.e. orthogonal with the error
term of the earnings equation. Moreover, we alsktor the sensitivity of the return
to proficiency in Catalan to different sample sfieations.

Finally, as briefly mentioned above, we suspectt thiere are significant
complementarities between fluency in Catalan add/idual skills. For example, more
educated individuals may face lower costs of achgeproficiency. Moreover, given

the Catalan institutional setting, only more ededatindividuals may obtain

8 The justification for this strategy is that, givétrat individuals are likely to over-report thainé language fluency,
we can reasonably assume that individuals who ctailme able to speak and write Catalan have at tgasd or
satisfactory speaking ability, even if their wrgicompetence is only basic.



occupations where full proficiency in Catalan il important. Therefore, more
skilled workers may also have higher benefits, Wwhiaply higher returns to language
fluency. Several studies confirm this intuition ather contexts; Carliner (1996) and
Mora and Davila (1998) suggested the idea of narstemt language returns across
skill levels, finding that the wage penalty of ltetl language proficiency is higher for
more educated workers.

Berman et al. (2003) ruled out unobserved hetemigebias from the language
augmented earning regression through differentiatiith panel data. They suggest
that individual fixed-effects (interpreted as uneb®d individual ability) have a small
effect on language returns in high-skilled occupsi However, the small positive
cross-sectional return for low-skilled workers twrout to be insignificant when
individual fixed-effects are introduced (that isgtestimated language effect for low-
skilled workers is accounted for entirely by thdigbbias). Moreover, the recent study
by Lang and Siniver (2009) confirms the previousdiings of complementarity
between language and skills, obtaining a highamrmeto language knowledge among
high-educated workers (and an insignificant refiemlow-educated workers), in both
cross-sectional and longitudinal estimates.

Therefore, following on from this recent literatune this paper we also check for
potential complementarities between knowledge dal@a and completed schooling.
Specifically, we repeat the estimations dividinge tisample into low-educated
(individuals with eight years of schooling or lesaid high-educated (individuals with
more than eight years of schooling), in order totaee differences both in the earnings

return and in the endogeneity process for low-lag-educated individuals.

3. Data, Descriptive Statistics and Empirical Specification

The empirical analysis is based on the data froen 2606 “Survey of Living
Conditions and Habits of the Catalan Population (B06)”, carried out by the
Statistical Institute of Catalonia (IDESCAT). Thegmnal sample comprised 10,358
observations of individuals aged 16 or more anddimas in Catalonia. The survey
compiled socioeconomic and demographic informatbonthe overall population, at
individual and family level. The data were colletteetween the fourth trimester of

2005 and the third trimester of 2006; therefore, ittfformation about individual labour



market status and monthly earnings reflects theasdn in 2005-2006. Analyzing this

period is very appealing for our purposes, since timemployment rate was

exceptionally low (6.696) this means that we can focus only on the employed

population, as we consider that neglecting for pixé self-selection into employment
should not be problematic during this perf8dMoreover, as the female employment
rate was sufficiently high (52.3%), women couldibeuded in the analysis. The final
sample used consisted in 2,582 observations oivtiude of individuals aged 16 to 65
in regular employment, with valid information onreiags (collected in brackets).
Also, in order to consider only first- and secorehgration immigrants, we dropped
the observation of individuals with at least oneepaborn in Catalonia (see Table 1A
in the Appendix for details).

The information about knowledge of Catalan is regubin four categories: namely,
an individual may claim he/she “does not understafuthderstand but is unable to
speak”, “is able to speak but not to write”, and able to speak and write” Catalan.
Table 1 contains the relative frequencies of eathgory of knowledge of Catalan in
the selected sample; we report and compare thecepdrequencies of language
knowledge for first- and second-generation immitgardistinguishing between
national and foreign immigrants), and for the wogkinative-born population of

Catalan origin (excluded from the main analysis).

Table 1: Knowledge of Catalan

: ! NATIONAL FOREIGNER
I CATALAN! SELECTED |IMMIGRANTS
! IMMIGRANTS IMMIGRANTS

|
|
PERCENTAGES i i
| ORIGINS | SAMPLE  (SEC.GEN.)

i g (FIRSTGEN.)  (FIRST GEN.)

Do not understand | — | 539 0.38 212 11.58
Understand but unable to speai< 0.93 | 31.71 11.93 35.06 13.34
Able to speak but not to write : 12.19 : 20.50 17.37 30.12 57.92
Able to speak and to write : 86.88 : 42.40 70.32 32.71 17.16
TOTAL (#) i 2,912 i 2,582 1,048 850 684

Source: ECVHPO06.

® Note that the value reported is the mean unempéoymate between the fourth trimester of 2005 redthird
trimester of 2006. The information is taken frone tBPA Encuesta de la Poblacion ActivActive Population
Survey (INE)) for Catalonia. This was the lowestmptoyment rate in Catalonia since 1978.

10'wWe also tried to estimate a Probit model for emylent, but it performed very badly due to the exiely low
number of zeros (unemployed individuals).

10



This descriptive evidence shows that, as expeaédpst all the native-born
individuals of Catalan origin are able to speak amile Catalai, probably due to
intergenerational transmission of the language iwitthe family. However, the
information from the “Linguistic Census” presentablove shows that knowledge of
Catalan is far from being widespread among the gmnamt population. In fact, only
42% of the selected sample (first- and second-géioar immigrants) claimed to be
able to speak and write the language. More spadiificchildren of immigrants who
were born in Catalonia show higher linguistic imegn than the first-generation
immigrants, since 70% of them claim to be ablepea and write the local language;
only 32% of national immigrants report the samerdegf linguistic competence, a
proportion that falls to 17% for foreign first-geagon immigrants.

We now move on to analyse the differences in thgeeted monthly earnings
between individuals who are proficient in Catalard dhose who are not. As noted
above, individuals tend to over-report their lirgjid ability when responding to survey
questions. Therefore, in order to minimize the pb#&k misclassification error, we
adopt a stringent definition of proficiency in Cata considering only individuals who
claim to be able to speak and write Catalan toulig proficient. In Table 2, we report
the mean monthly earnings according to proficiency in Catalan; this simple
descriptive picture indicates that being proficientCatalan is associated with higher
monthly earnings. Moreover, it seems that the egmipenalty associated with a
limited knowledge of Catalan is higher for firstrgeation immigrants, especially for
those from other Spanish regions.

Table 2: Mean monthly earnings and Catalan proficiency
MEAN MONTHLY EARNINGS
OVERALL SECOND NATIONAL  FOREIGNER
SAMPLE GENERATION FIRST GEN. FIRST GEN.
Proficient 1181.61 1128.21 1368.82 1052.84
Not Proficient  1057.54 1112.67 1047.37 947.31
Source: ECVHPO06. Proficient: individuals who deeldo be able to speak and write Catalan.

However, we need to take earnings covariates intount, given that our main

purpose is to obtain theeteris-paribusimpact of knowledge of Catalan on monthly

1 The 13% of individuals of Catalan origin who stéitat they cannot write Catalan can be entirely actslifor by

an age-cohort effect; that is, they are individweti® were schooled in Spanish and, for some reasag,not have
achieved full writing competence in Catalan.

12 Given that the information about individuals’ mbiytearnings is shown in brackets (see table 2thénappendix
for details), the mean earnings are computed ubiednterval Regression. However, in the rest ofpgaper we use
a linear model for explaining monthly earnings, gting a continuous dependent variable as the rpe#nt of

each interval.
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earnings. Therefore, we start the analysis witingple OLS estimation of a Mincer-
type equation to explain an individual’'s monthlyreags (in logs). Our basic empirical
model, like many others used in the literature tams socio-demographic information
(gender, marital status, indicators of origin amgng since migration for those born
abroad), years of education, current job-tenure rtionths), previous potential
experience and the number of hours of work per momte also include three
indicators related to mode of employment — selfdeympent, membership of a labour
union, or employment in a firm with more that 500rkers — and another indicator for
living in the Metropolitan Area of BarcelotfaWe then add to the model the linguistic
knowledge indicator, whose coefficient indicates plercentage of increase in earnings
associated with proficiency in Catalan. In geneta, OLS coefficient of the language
return can be taken as a correct estimation ofett@omic value of knowledge of
Catalan only under the restrictive hypothesis thatindividual's propensity to know
Catalan is uncorrelated with the unexplained egsaeterminants.

However, as shown in the literature, language kedge is likely to be an
endogenous variable, correlated with the error tefrthe earnings equation. We need
to deal with this potential endogeneity in orderestimate correctly the return to
knowledge of Catalan; we try to rule out the endaify bias in the estimation with
two alternative methods. First, we specify a reddoem model for explaining the
decision of achieving speaking and writing fluennyCatalan, which enables us to
account for the potential self-selection into Catalproficiency with the method
proposed by Lee (1978) and Heckman (1979) (alsowknas the Endogenous
Switching Model).

Following Chiswick and Miller (1995, 2001, 200MetProbit model for explaining
proficiency in Catalan includes as regressors aeeimdicator, individuals’ age, origin
variables* and the duration of the stay in Catalonia (represk by the years since
migration). Moreover, we consider that the likebloof being able to speak and write
Catalan depends on schooling, but also on theralltasources at home (number of
books at home and weekly frequency of reading)imrARendon’s study (2007), our
model also includes indicators for young age oivalr(arriving before the age of 10)
and for exposure to the Linguistic Normalization1®83 (that is, being schooled in

13 Table 3A in the Appendix reports the full definiii of the explanatory variables and some desceiftatistics;
the Appendix also describes how some of thesehlag&dave been constructed.

1 We consider four main origins’ groups for foreigh@nmigrants, which is the only information proeiin the
database: namely, we include dummies for those inoEurope, South America, Africa and other cowstifmainly
Asia). Moreover, we consider five different territd groups for national immigrants (see the Appeiior details).

12



Catalan) distinguishing between full exposure (ilese educated entirely under the
new system) and partial exposure (i.e. those afrégacchool when the reform was

implemented). We also include in the model the @atage of individuals who speak
and write Catalan in the neighbourhood of residehae order to capture the territorial

externalities in language knowledge. Finally, théoimation contained in the survey
enable us to consider the role of language usagigeifamily (speaking Catalan with

the parents, at home, or with the children) anthefexposure to local media (reading
the newspaper in Catalan and watching the newsmasCatalan television) as

determinants of knowledge of Catalan (capturingithensity of the exposure to the
language).

The joint Maximum Likelihood of the earnings eqoatiwith the endogenous
indicator for language knowledge and the equatian éxplains proficiency in Catalan
provides an estimate of the correlation coefficieatween the error terms of the two
equations. Its statistical significance indicatelsether, and in which direction, the
unobservable determinants of proficiency in Catada@ related to the unexplained
earnings’ determinants; in other words, it indisaiethe selection on unobservable
matters. If this is the case, a simple OLS estiomatf the language return would be
biased, and accounting for the self-selection metehind knowledge of Catalan (and
its relationship with earnings) is essential fotamfing a correct estimation of the
economic value of knowledge of Catalan.

Second, we try to control for the same endoger@idplem with an Instrumental
Variables estimation, which should rule out the cgeheity bias exploiting the
exogenous variation in Catalan proficiency generdty the instruments used-
variables that are highly correlated with knowledgeCatalan but not with the error
term of the earnings equatfnin the next section we show that the Two-Stagast e
Square estimation of the return to Catalan pratficyeyields exactly the same result as
the Endogenous Switching Model, even using as ungnts only the sub-set of
determinants of Catalan proficiency which passftrenal test for weak instruments
and overidentification. As commented before, obt@nthe same results with two

alternative methodologies supports the validitpof results; even so, in this particular

5 The zone of residence is defined as the distdcttiose who reside in the city of Barcelona, thenicipality
when identifiable (mainly big municipalities) arttetcomarca(a wider territorial area than the unicipality,valiich
there are 41 in Catalonia) for small units.

6 Note that also the Endogenous Switching Model irequan exclusion restriction, in order to guarantieat
identification of the language premium is not oplpduced by the non-linearity of the self-selectamrection
term. However, the validity of this method alsdeglon the joint-normality distributional assumptiof the error
terms of the two equations, whereas the TSLS meathodt subject to this non-trivial assumption.
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case the Endogenous Switching Model seems to mravichore precise estimation of
the language return. Moreover, as we show belmfirgt-stage equation offers the
opportunity of analysing the reduced-form model tbe determinants of Catalan

proficiency, which is of independent interest fat&lan policymakers.

4, Estimation Results
4.1 The determinants of knowledge of Catalan

The ML estimation of the first-stage equation ekpleg the propensity to be able
to speak and write Catalan is reported in Tabl&@& Pseudo-Robtained from an
independent Probit model is 0.47, which indicatest the estimation performs very
well, confirming that the variables included in theodel have a high explanatory
power for the probability of being proficient in @kn. The results indicate that males
and females do not show any significant differemtethe likelihood of knowing
Catalan. As expected, the propensity to be praficie Catalan decreases with age,
indicating that older individuals have more diffiiguin assimilating this language.

Individuals born outside Catalonia are clearly pieed, except for those who
come from the East of Spain (Valencia and Balesiands); this result is to be
expected, since Catalan is also spoken in thesensgf Spain (even though it is less
institutionalized). Moreover, the disadvantageighbr for those who are born outside
Spain, especially for Latin American immigrants; atl likelihood, this happens
because their mother-tongue is Spanish, and theniives for learning Catalan are
lower for them ¢eteris paribus However, the positive and statistically sigrafit
coefficient for the duration in Catalonia (the yea&ince migration) indicates that a
longer exposure to the local language favours sgsnailatiort’. Schooling is clearly
one of the most important determinants of the podiba of speaking and writing
Catalan; but individuals who read more frequentig andividuals with more than 100
books at home are more likely to know the languad®.Rendon (2007) found,

linguistic assimilation is easier for individual$a arrived at a young age; moreover,

7 However, the negative sign of the interaction (BiorrSpainXYSM indicates that national immigrants are less
likely to be proficient in Catalan as the lengthtioéir stay increases; therefore, the advantagadifiduals who
were born in Spain with respect to foreigners desge with time spent in Catalonia. This shows tha@ividuals
who came from the rest of Spain in the past maehwd fewer incentives to learn Catalan, since thay well
have arrived when the use of this language wdgestiricted to private oral communication.
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individuals affected by the normalization legishatiof 1983 are more likely to being
able to speak and write Catalan, especially those meceived all their schooling in

this language.

Table 3: The Determinants of Catalan Proficiency

Dependent Variable: Being Proficient in Catalan (0-1)
Coefficients z-Statistic

Constant -1.649 -5.07
Sex (=1 if female) 0.080 1.14
Age/10 -0.353 -6.53
Native-(Immigrant Sec. Gen.) ref. cat. —
East of Spain 0.045 0.15
South of Spain -0.820 -4.94
Central Spain -0.766 -4.79
North-West of Spain -0.533 -2.21
North-East of Spain -0.636 -3.58
Europe -1.561 -7.66
Africa -1.464 -7.32
Latin America -2.056 -11.60
Asia and other countries -1.899 -10.65
YSM/10 (= 0 for natives) 0.268 4.78
(Born in Spain)xYSM -0.023 -4.06
Years of education 0.116 11.30
Reads frequently 0.390 5.19
More than 100 books at home (0.189 2.33
Arrived at 10 or younger 0.426 3.53
Partial Normalization 0.573 5.36
Complete Normalization 1.003 6.20
% Speak and write Catalan 2.485 7.10
Speaks Catalan with parents  0.374 2.43
Speaks Catalan at home 0.501 4.42
Speaks Catalan with children  0.501 4.42
News on Catalan TV 0.155 1.91
Catalan newspaper 0.218 2.25

z-Statistics in Italics

Our results also point out that the individual’vieonment plays an important role
in explaining the chances of achieving languagdigency. In fact, the positive and
highly significant coefficient associated with theoportion of individuals who speak
and write Catalan in the neighbourhood of residesaoggests that living in a
(linguistically) more stimulating environment fatates language assimilation. In
addition, the use of Catalan within the family (wthe parents, at home and with the
childrent®) significantly increases the probability of spemkiand writing the language.
Finally, the local media also seem to play some,rgiven that the coefficient

18 We also tried to include the number of childrent the coefficient was not statistically differeinom zero
(common result in the literature); moreover, inéhgdthis variable does not modify the overall résobtained.
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associated with watching Catalan television anddirgp newspapers in Catalan
increases the chances of being fully proficient.

4.2 Catalan Proficiency and Earnings

In this sub-section we analyze the results fromemings regressiotisand the
effect of Catalan proficiency, which are shown iable 4. Specifically, the first
column of the table contains the estimates frortaadard OLS Mincer-type equation.
In addition, the second column contains the samaregs equation augmented by our
indicator of language proficiency (being able teap and write Catalan). In general,
the model performs very well, and the coefficiestiraates have the expected $fgn

The first interesting finding is that foreignersaraings penalty (with respect to
native-born children of immigrants) is strongly wedd when controlling for
knowledge of Catalan; as in previous studies (Amodiedrantes and De La Rica 2007,
Izquierdo et al. 2009), African immigrants seem thest disadvantaged, whereas
European immigrants do not earn significantly s second-generation immigrants.
Moreover, once Catalan proficiency is taken intccamt, national immigrants earn
significantly more than second-generation immigsaiihe coefficient for years since
migration has a negative sign, and it is statiliicsignificant when controlling for
language knowledge. This evidence at first sightreecontradictory; however, it may
reflect the fact that individuals who arrived int&lania many years ago are less skilled
than more recent immigrants (and also less likelg&arn Catalan).

Females earn significantly less than males, ansl difference is not modified
when accounting for Catalan proficiency. Moreovagrried individuals tend to have
higher earnings than those who are not marriedoith lequations. As expected, an
increase in the years of schooling is associatéd lgher monthly earnings, and the
return to education falls slightly when the regr@ssncludes the language proficiency

indicator.

19 Since the information regarding monthly earnirgisaded in intervals, we construct a linear dependariable
from the mid-points of each interval (see the tab¥eAppendix for details); the results do not changing the
Interval Regression method.

20 The R reaches the value of 0.43, which suggests thawahiables included in the model have a significant
explanatory power for explaining the log of monthbrnings, and that the earnings equation is dbyrgeecified.
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Table 4: Catalan knowledge and Earnings

Depend_ent Variable: oLS OLS+ CATALAN ENDOGENOUS TSLS— SELECTED
Ln(Earnmgs) PROFICIENCY SWITCHING ML [INSTRUMENTS
Constant 5.888*** 5 gh5G5kx 5.802%** 5.788***
(0.056) (0.056) (0.051) (0.066)
g:f:'YeG'é'rT)m'gra“t Ref. Cat. Ref. Cat. Ref. Cat. Ref. Cat
Spain 0.044 0.065** 0.092%** 0.089**
(0.028) (0.028) (0.028) (0.032)
Europe -0.059 -0.024 0.024 0.019
(0.046) (0.046) (0.040) (0.052)
Africa -0.173**  .0.140%** -0.095* -0.097**
(0.031) (0.033) (0.037) (0.041)
Latin America -0.102***  -0.056** 0.004 0.001
(0.025) (0.028) (0.037) (0.042)
Asia and other -0.125*** -0.085* -0.032 -0.032
countries (0.043) (0.044) (0.039) (0.052)
-0.010** -0.012** -0.015* -0.015%**
YMS/10 (0.005) (0.005) (0.005) (0.005)
Sex (<1 iffemale)  0-303"**  -0.305** -0.310%** -0.306%***
(0.016) (0.016) (0.017) (0.016)
Married 0.064***  0.066*** 0.067*+* 0.069***
(0.016) (0.016) (0.017) (0.016)
vears of schooling ~ 0-044***  0.043x 0.040%* 0.041%+*
(0.002) (0.003) (0.003) (0.003)
Job Tenure (in 0.011**  0.011*** 0.012%* 0.012%+*
months)/10 (0.001) (0.001) (0.001) (0.001)
(Previous) 0.103***  0.114*** 0.125%+* 0.129%+*
Experience/10 (0.024) (0.024) (0.025) (0.025)
Experiencdi100 -0.018**  -0.019*** -0.019** -0.020%**
(0.006) (0.006) (0.006) (0.006)
Hours of work (per ~ 0.026***  0.026*** 0.026*+* 0.026%**
month)/10 (0.002) (0.002) (0.001) (0.002)
Union member 0.094***  0.090*** 0.0971*+* 0.086%**
(0.018) (0.018) (0.018) (0.018)
0.050** 0.047* 0.045* 0.041**
#Workers>500 (0.020) (0.020) (0.020) (0.020)
Living in Barcelona  0-008 0.005 0.008 0.005
(0.017) (0.017) (0.017) (0.017)
Proficiency in Catalan - 0.072** 0.164** 0.164**
(0.019) (0.038) (0.055)
o, 0.371 0.370 0.371 0.371
Py — — -0.18 (>=7.16) —

Standard Errors in ltalics; Robust Standard Errdos OLS and TSLS Estimations.

Selected Instruments: Arrived at age 10 or younge6peak and write Catalan, Speaks Catalan
at home, Speaks Catalan with children and Readgquenmetly.

Additionally, increasing current job-tenure (lingaraises individual earnings (one
additional month increases monthly earnings by D)1 while the positive effect of
previous potential labour market experience seaniset convex (given the negative
and significant coefficient of the quadratic teridhwever, the return to these elements

of human capital decreases when we take knowledg@atalan into account. An
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increase in one hour of work per month increasestihyp earnings, and the estimated
coefficient does not change with or without accoumtor Catalan proficiency. Finally,
individuals who are union members and those whdkwwotarge firm earn somewhat
more than the others.

Above all, the main result shown in the second mwiwf Table 6 is that the OLS
estimate of the effect of Catalan proficiency issifge and statistically significant,
suggesting that knowing Catalan is associated miththly earning about 7.5% higher

than the mean (that i exp(0.072> 11 0.07). Nevertheless, as we explained above,

this simple estimate of the return to languageigpiericy could be biased. Indeed, it
may also contain the effect of elements which iaseethe likelihood of knowing
Catalan, which are also potentially correlated with individual’s earnings capadity
As explained above, we deal with this potential cgeheity with two alternative
methodologies.

Specifically, in the third column of Table 3 we oepthe Maximum Likelihood
estimates obtained from the Endogenous Switchingeéljdhe first stage of which was
illustrated in the previous section. The most intgatr differences with respect to the
previous estimates consist iinthe further reduction of earnings penalties fareign
workers when accounting for both language knowletigkthe self-selection behind its
relationship with earnings. Consistently, when oaliihg for selection into knowledge
of Catalan, individuals who are born in other Sphaniegions earn even more than
natives (second-generation immigrants). Moreovdrewwe take into account those
elements which improve the likelihood of being @nt in Catalanji) there is an
increase in the negative effect of the years simiggation,iii) additional reduction of
the returns to education, aig an increase in the returns to current and previou
experience.

Finally, the estimated earnings return to knowleddgeCatalan is significantly
higher when the self-selection process is takem acount, showing that individuals
who are able to speak and write Catalan earn appately 18% more than the rest

(exp(0.164) 11 0.1). Note also that the correlation coefficient bezawehe earnings

equation’s error term and the unobservable detemmténof knowledge of Catalan is

statistically significant and negative. Thetest for the statistical significance of this

21 Moreover, measurement error in knowledge of Catalag also represent an additional source of biasverter,
due to data limitation, we are not able to exgiicitontrol for measurement errer we only use a stringent
definition of Catalan proficiency. Therefore, théirste that we obtain represents the lower bourtiefrue value
of Catalan proficiency (under the standard hypothekthe measurement error model).
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correlation coefficient g,,) is 7.16 (P-value 0.0074), rejecting the null hyyasis of

independence of the random terms of the two equ&tidhis finding indicates that a)
in order to obtain an unbiased estimate of theceftdé proficiency in Catalan it is
important to correct for self-selection (or, in gea, for endogeneity), given that the
earnings equation and the knowledge of Catalan tequare not independent. In
addition, b) the negative coefficient of the cotimt term indicates that the
unobservable elements that increase the propetwigpeak and write in Catalan
(maintaining the observable determinants fixedg aegatively correlated with the
unobservable determinants of earnings.

The second strategy for obtaining an unbiased agtiraf the economic value of
knowledge of Catalan consists in estimating theuage return through Two-Stage
Least Square (TSLS). As suggested by Cameron amddi(2009, pg. 192-194), the
Endogenous Switching Model and the TSLS estimater aternative and similar
methods for dealing with the same endogeneity prabl an endogenous dummy
variable. However, TSLS would also help us to ustderd which of the determinants
of Catalan proficiency can be correctly used adusian restrictions. The presence of
valid instruments is needed in both TSLS and inEhdogenous Switching Model to
achieve the full identification of the language mnem. Specifically, through the
implementation of the formal tests for weak insteums and overidentification, we are
able to verify which of the specific determinantskmowledge of Catalan (that is,
variables that only appear in the first stage efEimdogenous Switching Model) can be
reasonably considered as valid instruments.

In the fourth column in Table 4 we report the resubtained with the TSLS
estimation, computed by using as instruments thessti of language determinants that
pass the two tests for instrument validity (withcanservative level of statistical
significance). The selected instruments are thengoarrival age, language use (at
home and with the children, but not with the pasgrihe weakly frequency of reading
and the percentage of proficient individuals in t@mmunity of residenéé With

respect to the potential weakness of the instrusneme obtain a Partial Rrom the

22 Running a TSLS regression using the full set oédrinants of proficiency in Catalan as instrumernidg the
same estimated language return, but it fails theridentification test. This result indicates theggfonal) origin
variables for national immigrants, the number oblk® at home, and the exposure to local media cabeot
considered valid instruments, because these vasalyk potentially correlated with individual’s ags capacity.
The same happens for the “normalization” indicatnd speaking Catalan; with respect to the fornhés,possible
that the change of the language of instruction hwy modified the earnings generation proeesse. affecting the
return to education, as suggested by Angrist amy [(B997). Moreover, speaking Catalan with the p@reould be
correlated with the error term of the earnings ¢iqnahrough the effect of parental networking.
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first-stage of 0.13, with the associated AngristeRke F-Statistic for the weak
identification test of 72.1 (exceeding the Stockgwocritical values for weak
identification test: see Cameron and Trivedi 2000 details); with these values, we
firmly reject the null hypothesis of weak instrunterMoreover, the Hansen’s J test of
overidentifying restrictions over the selectedrnastents is 2.8 (with a P-Value of 0.6),
which suggests that the instruments are likelyawdlid— they are uncorrelated with
the structural error terms and are correctly exaudrom the estimated earnings
equation. In addition, as reported in Table 4,retarn to knowledge of Catalan (such
as the other estimated coefficients) is identicalthe estimate obtained from the
Endogenous Switching Model; this result is a ckgn in favour of the validity of our
results. The obtained evidence suggests that weezmonably assume that the linear
combination of (at least) our selected instrumeafifects monthly earnings only
through Catalan proficiency~ i.e. it produces the exogenous source of variatibn
language knowledge that is necessary to rule oobserved heterogeneity and to

identify the true language premiGinHowever, the reader must bear in mind that the

validity of our results is strictly subject to th@testable hypothesis of orthogonalithy
between the linear combination of instruments dr@&ldarnings equation’s error term.
In any case, under the validity of the estimatezhpum, the language return estimated
through the Endogenous Switching Model yields aenmecise estimaté moreover,
its first stage is based on a compelling reducechfequation for explaining the
decision or not to learn Catalan, which also presiddditional valuable information
for policy making.

4.3 Sensitivity Analysis

Before considering the potential complementarityideen knowledge of Catalan
and educational attainment, we briefly analyses#msitivity of the results obtained to
our sample selection. In Table 5 we report the Uagg premium estimated by OLS

and by the Endogenous Switching Model for the setesample and for different sub-

2 With respect to the strength of the instruments,campare the results for five just-identified sfeations, for
each one of the selected instruments (completdtsemte available upon request). The estimated ipramanges
between 0.11 and 0.31, though considering the denfie interval of the estimates we cannot rejectfioal

estimate (which is also much more precise). Thah&premium is sensitive to the included instrotaebut not too
much as to consider the selected instruments adidnGimilar results are also obtained with diéier combination
of the selected instruments.

24 Moreover, additional results indicate that estingathe Endogenous Switching Model using only thkected
exclusion restrictions also yields the same restiitaugh somewhat less precise.
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sample®. First of all, we separately compute the return rfisales and females,
allowing also for a gender-specific self-selectfmocess; in fact, males and females
may face different costs, but also different resuia knowledge of Catalan. The results
indicate that the positive effect of Catalan pneincy is higher for females than for
males (as found by Rendon 2007); however, givehttieaobtained estimates are not
statistically different, we do not reject the joeggtimation for both sexes.

Table 5: Sensitivity Analysis

2 STANDARD
CHANGING SAMPLE SELECTION exp(,B) -1 ERROR
Selected Sample — OLS 0.075 0.021
Selected Sample — Endogenous Switching Model 0.179 0.044
Only Males — OLS 0.039 0.026
Only Males — Endogenous Switching Model 0.144 0.055
Only Females — OLS 0.112 0.034
Only Females — Endogenous Switching Model 0.234 0.073
Excluding Foreigners— OLS 0.067 0.023
Excluding Foreigners — Endogenous Switching Model 0.143 0.054

Moreover, we also try to exclude non-national immamds from the sample,
because knowledge of Catalan might represent additadvantages for immigrants in
the labour market (for example, a better adaptatirhe local institutionsj. As
expected, the estimated return to Catalan proftgi@momputed excluding foreigners is
lower than the return obtained from the estimatiotin the overall (selected) sample.
This means that the earning premium for being prafit in Catalan is somewhat
higher for foreign immigrants than for nationakfigeneration immigrants and native-
born second-generation immigrants. Again, taking iaccount the standard error of
the estimate, the distribution of the estimatedjleage return with the overall selected
sample overlaps with the one obtained excludingifprers; therefore, we cannot reject

the joint estimation including foreign individuals.
4.4 Language-Education Complementarity
Following on from the recent literature, in thicsen we check the existence of

complementarity between language knowledge andiohal skills in Catalonia. More

specifically, we focus on the role of completed @tion, as we suspect that being

25 Complete estimations are not shown here, but aa#a#le upon request from the authors. Notice thlsp for
these different sub-samples, the results from BleSTestimation are almost identical.

26 Because of the reduced number of observations eveairable to carry out the estimation for the itprer sub-
sample .
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proficient in Catalan might have an economic rewamty for medium/high-educated
workers. In fact, knowledge of Catalan might représa valuable asset only in
occupations that require higher levels of formaleadion. Therefore, we estimate the
return to knowledge of Catalan separately for irttials with low education (that is,
individuals with eight or less years of schoolingnd for individuals with high
education (individuals with more than eight yedrsahooling); the estimated return to

proficiency in Catalan for both sub-samples areriul in Table &

Table 6: Language-Education Complementarity

2 STANDARD
DIVIDING HIGH AND LOW EDUCATED INDIVIDUALS exp(,[:’) -1 ERROR
Selected Sample — OLS 0.075 0.021
Selected Sample — Endogenous Switching Model 0.179 0.044
High Education — OLS 0.072 0.029
High Education — Endogenous Switching Model 0.248 0.064
Low Education — OLS 0.036 0.029
Low Education — Endogenous Switching Model -0.002 0.061

Note: High Education = I ndividuals with more than 8 years of schooling.
Low Education = I ndividuals with 8 years of schooling or less.

The results indicate strong complementarity betwkleowledge of Catalan and
individual’'s schooling. The return estimated witte tsimple OLS for the full sample is
almost completely identified by the return to Cataproficiency for more educated
individuals; indeed, the estimated return to lamgu&nowledge for less educated
individuals is not statistically different from zerMoreover, we obtain similar results
when accounting for endogeneity, estimating theirretto knowledge of Catalan
through the Endogenous Switching Model. There sx#stpositive and statistically
significant return for high-educated individualsrfgwhat higher than the estimate for
the full sample), but for low-educated individualke return is almost zero.
Definitively, it seems that being proficient in @ktn increases expected monthly
earnings for first- and second-generation immigrambut only for those who have
achieved a certain level of skill through the ediotel systerff. The evidence that we

27 Table 4A in the appendix contains the complete @afings equations, and the second-stage equétionshe

Endogenous Switching Model; for the sake of brewite results from the first-stage are not showre heut are
available upon request.

2 However, we must take into account the resultainbtl by Gonzalez (2005). Estimating non-paraméiends

to language returns, she suggests that the hig@ms to language for high-educated workers ahg due to a
strong selection ability bias in higher educatiemels. We should bear in mind that our resultscivisire obtained
by separating according to educational level, maly capture (or may only capture in part) the pescef self-

selection into higher levels of education produbgdndividual unobserved ability. In any case, usaestimated a
TSLS model with both Catalan proficiency and schaplas endogenous variables, instrumenting an ishaialis

schooling with parental education and father’s petion, but the estimated return to Catalan knovdedgs only
slightly reduced (from 18% to 16%), and the retioreducation remained virtually unchanged.
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have obtained raises several questions with regatioe planning of the linguistic and
socioeconomic policy agenda in Catalonia.

5. Summary and Conclusion

This paper is the first attempt to quantify theremmoic value of Catalan knowledge
in terms of earnings, for first- and second-genanaimmigrants in Catalonia. More
specifically, we compute the expected earningses®e for those individuals who are
able to speak and write Catalan, which is our da&im of language proficiency. From
a simple OLS estimation, we obtain that the mon#agnings of proficient individuals
are roughly 7.5% higher. In addition, Catalan mieficy accounts for a significant part
of the estimated by-origin differences in earningewever, we argue that these OLS
estimates could be seriously biased by the endagerfeknowledge of Catalan in the
earnings equation; we deal with this potential gmheity with two alternative
methodologies.

First, we estimate the return to knowledge of Gatalith an Endogenous
Switching Model; we model the decision processteeldo the acquisition of speaking
and writing competences with a reduced-form Praguation, which is jointly
estimated with the earnings equation. The resnigate that taking into account the
self-selection process behind knowledge of Catdlenearnings premium for first- and
second-generation immigrants amounts to an 18% s aser in earnings (significantly
surpassing the OLS estimate). Second, we also ssidtke endogeneity by
implementing a TSLS estimation, using as instruséné sub-set of determinants of
knowledge of Catalan that pass the formal tests vi@ak instruments and
overidentifications (with a conservative level tédtsstical significance). The return to
knowledge of Catalan estimated by TSLS is identimalthe estimate from the
Endogenous Switching Model. So the robustness & thsults to different
methodologies and to different exclusion restritsioalidates our general findings.

In addition, from the Endogenous Switching Modek wiso obtain a negative
correlation coefficient between the unobservabterm&nants of knowledge of Catalan
and the error term in the earnings equation; thsult, in principle, is not consistent
with the unobserved ability argument. In generdyhing the host-country’s language

is a “need” for immigrants; therefore, unexplaindiferences between them in
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language fluency may be principally related to aohserved ability. However, as
mentioned above, given the co-officiality with Gbah and the absence of legal
requirements, knowing Catalan in Catalonia is momhoice than a necessity. In all
likelihood, the most important unobserved determired knowledge of Catalan could
be represented by the economic expectations refatachieving complete proficiency.
Possibly, individuals whocgteris paribuylearn Catalan because they expect that this
is the only way to improve their situation in tladbur market are more likely to end up
in less-paid occupations. This tendency could aatcdor the negative correlation
coefficient between the error terms of the two d¢igua, and it represents an interesting
issue to be investigated in future rese&tch

These results have an important bearing on theduyilanning of linguistic policies
in Catalonia, given that stimulating the use of &t through public policies—
beyond the explicit cultural and linguistic purpsse has far-reaching socioeconomic
implications as well. What is still more relevant the design of linguistic policies in
Catalonia in the medium-long term is the strong pl@mentarity between knowledge
of Catalan and individual schooling. Specificalbyr results suggest that only more
educated individuals (with more than eight yearssdfooling) receive an earnings
return to language knowledge. This means thatderdducated individuals, Catalan
proficiency may have only a very limited impact treir labour market outcomes
(especially if defined with respect to earnings)fdct, the target of linguistic policies
(as of other socioeconomic policies) is often theeign population, which currently
includes those who are more likely to be low-ededal herefore, policy-makers might
consider that in order to achieve a complete ecamamnd social assimilation (maybe a
step beyond cultural integration), fostering knadge of Catalan among immigrants
may not be sufficient. An effective public policyowld consist in combining Catalan
learning with promotion of human capital and otkkitls for the most disadvantaged

part of the Catalan population.

29 |n fact, an important caveat of this work is that neglect the potential occupation selection effé&nowledge
of Catalan, in the spirit of Chiswick and Miller (21 However, the inclusion of information about iindual
occupation requires a special treatment whethavithehls self-select into occupation accordingheit linguistic
proficiency (see Aldashev et al, 2009), which i$ ofuthe purposes of this work and represents taresting issue
for future research.
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APPENDIX

Table 1A: Sample Selection Criteria

Total sample 10,358
Only Individuals aged 16 to 65 -1,719
Only individuals who were regularly working when intewed -2,790
Excluding natives with at least one parent born inaBaia -2,912
Only individuals with valid information about eargi -355
Final sample 2,582

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

EARNING INTERVALS(inEuros) FREQ. % SAMPLE
Less than 450 111 4.30
Between 451 and 600 168 6.51
Between 601 and 900 672 26.03
Between 901 and 1050 372 14.41
Between 1051 and 1200 417 16.15
Between 1201 and 1500 373 14.35
Between 1501 and 1800 212 8.21
Between 1801 and 3000 221 8.56
More than 3000 36 1.49

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 ofriaal in Catalonia collected in intervals
(before 1940, between 1941 and 1945, 1946-1950]-1955, 1956-1960, 1961-1965, 1966-1970,
1971-1975, 1975-1980, 1981-1985, 1986-1990, 1995,19996-2000, 2001-2005).

Arrived at 10 or younger* =1 if the individual arrived in Catalonia at age I younger, O
otherwise.

Complete Normalization* 2 if the individual was born after 1977, and arrivat age 6 or younger
if born outside Catalonia, O otherwise

Partial Normalization* =1 if the individual was born between 1969 and 18id arrived younger
than age 16 if born outside Catalonia, O otherwise

% Speak and Write Catalan*% of individuals who claim to be able to speak anide Catalan
(original sample): by district for those who residethe city of Barcelona; by municipality when
identifiable; by comarca for small units

Years of Schooling 4 if the individuals has no education, or hif e/$tzs completed only primary
education (grouped in the original database); 7 fower-secondary uncompleted; 8 for lower-
secondary completed; 12 for vocational educatio®;fdr general upper-secondary education; 18
for completed tertiary education.

Job Tenure (in months) mid point of the original variable collected in émvals (< 2 years, 2 -5
years, 5 - 10 years, 10 - 15 years, 15 - 20 yeag) years).

Previous Experience potential work experience, previous to the curnentk (age-schooling-(job-
tenure (in months))/12 -6).

Hours of work (per monthy mid point of the original variable (hours per weetgllected in
intervals times 4 (0-20, 20-30, 30-35, 35-40, 404855, 55-100).
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*Variables constructed by IDESCAT staff, from theginal registers of the survey (maximum

desegregation).

Table 3A: Variables Description and Descriptive Statistics

VARIABLE DESCRIPTION MEAN SD
. . =1 if born in Catalonia (parents born outside
Native-(Immigrant Sec. Gen.) Catalonia), 0 otherwise 0.406 0.491
Spain = 1if born in other Spanish regions, 0 otherwise 0.329 0.470
East of Spain = 1if born in the East of Spain, 0 otherwise 0.018 0.132
South of Spain =1 if born in the South of Spain, 0 otherwise 0.163 0.369
Central Spain = 1if born in Central Spain, 0 otherwise 0.092 0.289
North-West of Spain = 1if born in the North-West of Spain , 0 otherwise ~ 0.022 0.146
North-East of Spain = 1if born in the North-East of Spain, 0 otherwise 0.035 0.183
Europe = 1if born in Europe, 0 otherwise 0.041 0.198
Africa =1 if born in Africa, 0 otherwise 0.066 0.248
Latin America = 1if born in Latin America, 0 otherwise 0.112 0.315
Asia and Other Countries = 1if born in Asia or Other Countries, 0 otherwise 0.046 0.211
Sex =1 if Female = 1if the individual is Female, 0 otherwise 0.423 0.494
Age = Individual’'s age in years 39.86 10.66
= Years since migration to Catalonia (0 for nativern
YSM individuals) 15.92 23.99
Years of Education = Years of completed schooling (imputed) 11.15 3.91
. =1 if the individual speaks Catalan with at leaston
Speak Catalan with Parents parent, 0 otherwise 0.057 0.232
= 1if the individual speaks Catalan at home, 0
Speak Catalan at Home otherwise 0.176 0.381
. . = 1 if the individual speaks Catalan with his/her
Speak Catalan with Children children. 0 otherwise 0.184 0.387
= 1 if the individual has more than 100 books airieg
More than 100 books at homeO otherwise 0.311 0.463
=1 if the individual reads every day or many days
Reads Frequently week, 0 otherwise 0.364 0.481
= 1 if the individual watches the newscast on the
News Catalan TV Catalan television, 0 otherwise 0.254 0.436
=1 if the individual normally reads the newspaper
Catalan Newspaper Catalan, 0 otherwise 0.123 0.329
Arrived Younger than 10 = 1if the individual arrived at Catalonia at 10 or 0.156 0.363
younger, 0 otherwise
=1 if the individual was completely affected by the
Complete Normalization Linguistic Normalization of 1983 (completely sclembl 0.183 0.387
in Catalan) , O otherwise
=1 if the individual was only patrtially affected bye
Partial Normalization Linguistic Normalization of 1983 (partially schodla 0.111 0.314
Catalan) , O otherwise
. = Percentage of individuals able to speak and wirite
% Write CatalanGomarcy Catalan in the neighbourhood of residence 0.516 0.099
Married = 1if the individual is married, O otherwise 0.622 0.485
Job Tenure (in Months) = Job tenure in months (current job) 105.7 116.35
(Previous) Experience = Previous potential experience in years 14.24 10.86
Hours of work (per month) = Number of hours worked per month 155.87 49.89
- = 1if the individual is affiliated to a labour uom, O
Unionized otherwise 0.417 0.493
= 1 if the individual works in a firm with more th&®0
#Workers>500 workers. 0 otherwise 0.275 0.446
L = 1 if the individual lives in the Barcelona
Living in Barcelona Metropolitan Area, 0 otherwise 0.280 0.449
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Table 4: Catalan knowledge and Earnings by Completed Education

Dependent Variable: OLS oLS ML ML
Ln(Earnings) High-Education Low-Education ~ High-Education L ow-Education
Constant 5.888**  5.855%* 5.802*** 5.788%**
(0.056) (0.056) (0.051) (0.066)
g‘gﬂgg&‘;migram Ref. Cat. Ref. Cat. Ref. Cat. Ref. Cat
Spain 0.044 0.065** 0.092*** 0.089***
P (0.028) (0.028) (0.028) (0.032)
Europe -0.059 -0.024 0.024 0.019
(0.046) (0.046) (0.040) (0.052)
Afica -0.173**  -0.140%** -0.095* -0.097**
(0.031) (0.033) (0.037) (0.041)
Latin America -0.102***  -0.056** 0.004 0.001
(0.025) (0.028) (0.037) (0.042)
Asia and other -0.125*** -0.085* -0.032 -0.032
countries (0.043) (0.044) (0.039) (0.052)
-0.010** -0.012** -0.015** -0.015***
YMS/10 (0.005) (0.005) (0.005) (0.005)
Sex (=1 if female) -0.303*** -0.305*** -0.310*** -0.306***
(0.016) (0.016) (0.017) (0.016)
Married 0.064*** 0.066*** 0.067*** 0.069***
(0.016) (0.016) (0.017) (0.016)
Vears of schoolin 0.044*** 0.043*** 0.040*** 0.0471***
9 (0.002) (0.003) (0.003) (0.003)
Job Tenure (in 0.011*** 0.011%** 0.012%** 0.012%**
months)/10 (0.001) (0.001) (0.001) (0.001)
(Previous) 0.103***  0.114*** 0.125%** 0.129%**
Experience/10 (0.024) (0.024) (0.025) (0.025)
Experiencd100 -0.018***  -0.019*** -0.019* -0.020***
P (0.006) (0.006) (0.006) (0.006)
Hours of work (per  0.026*** 0.026*** 0.026*** 0.026***
month)/10 (0.002) (0.002) (0.001) (0.002)
Union member 0.094*** 0.090*** 0.091*** 0.086***
(0.018) (0.018) (0.018) (0.018)
0.050** 0.047** 0.045* 0.041*
#Workers>500 (0.020) (0.020) (0.020) (0.020)
Living in Barcelona 0.006 0.005 0.008 0.005
g (0.017) (0.017) (0.017) (0.017)
Proficiency in Catalan 0.072% 0.164%x 0.164%
/ (0.019) (0.038) (0.055)
o, 0.371 0.370 0.377 0.35
o — — -0.29 (= 8.54) 0.077 {*=0.5)

Standard Errors in Italics; Robust Standard Errdos OLS Estimations.
High Education = Individuals with more than 8 yeafsschooling.
Low Education = Individuals with 8 years of schoolmgless.
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