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I. Introduction

This paper makes a step forward in the analysis of the economic value of the

knowledge of Catalan in Catalonia, adding new evidence to the literature on the

economic return to language skills. The peculiarities of the linguistic situation of

Catalonia where two languages coexist (Spanish, official in every Spanish region

and Catalan, the local co-official language), make it an interesting case for

investigation. Indeed, there might be a potential economic return to Catalan proficiency

not only for foreign and national immigrants of first generation, but also among

immigrants of second generation (i.e., children of individuals born outside Catalonia).

The existing research indicates that being proficient in Catalan has a positive effect

on the chances of being employed (Rendon 2007), enhances the opportunity of

finding a better occupational prospect (Quella and Rendon 2009) and tends to reduce

the occupation-skill mismatch (Blázquez and Rendon 2010).

Our main contribution to the literature is that we are able to quantify the economic

value of Catalan knowledge in terms of earnings, using the novel information

contained in the “Survey of Living Condition and Habits of the Catalan Population”

of 2006 (EHCVP06). The results from the OLS estimates indicate that being able

to speak and write Catalan is associated with a ceteris paribus increase in monthly

earnings of about 7.5% among first and second generation immigrants. Moreover,

language knowledge accounts for a significant part of the earning gap by origins.

We also address the problem of endogeneity of language proficiency in the earnings

equation. We deal with this potential source of bias by using two alternative methods,

the Endogenous Switching model and Two-Stage Least Squares. Both yield very

similar results. Specifically, when the endogeneity of Catalan knowledge is controlled

for, the return to language proficiency is roughly 18%. Moreover, we examine the

asymmetries of the earnings return for different sub-set of the original sample and,

more importantly, the complementarity between schooling and language knowledge.

With respect to this last point, we find that the return to Catalan proficiency is

positive only for more-educated individuals.

In the rest of the paper we proceed as follows: in the next section, in order to

contextualise our research, we explain the institutional background of Catalonia.

Section III contains a brief review of some relevant contributions in the literature.

In section IV we describe the data used in the estimations, and discuss the empirical

specification and the identification issues. Section V presents the basic results,

followed by an analysis of asymmetries for different sub-samples. Finally, section

VI concludes.

Journal of Applied Economics90
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II. Background

Since the late 1970s (after the end of the dictatorship; 1939-1975), Catalan has been

a co-official language in Catalonia, together with Castilian (more commonly known

as Spanish). The Franco regime prohibited the use of Catalan in public and strongly

disapproved its use in private. Nevertheless, among the native population –of Catalan

origin– the Catalan language was transmitted and used within the family, and this

intergenerational transmission has guaranteed the survival of the language up to

the present. 

The range of public linguistic policies implemented by the Catalan government

(the Generalitat) aimed to re-establish the use of Catalan in public, and to stimulate

its study and its use in private. The first important attempt in this direction was the

“Linguistic Normalization Act” of 1983 (Llei de Normalització Lingüística). This

new legislation established that Catalan would not only be the official language of

the Catalan government and of the local public administrations, but also the main

language used in primary and secondary education.1 More relevant to the economic

value of knowledge of Catalan was the “Linguistic Policy Act” of 1998 (Llei de

Política Lingüística), which attempted to reassert the presence of Catalan (versus

Castilian), by a) increasing fluency requirements for public sector employees, and

b) introducing major incentives (and in some case requirements) for increasing the

use of Catalan in private business and other socioeconomic and cultural domains

(Solé and Alarcón 2001).2

However, despite these public policies, knowledge of Catalan remains limited

to a significant proportion of the Catalan population today. Figure 1 illustrates the

evolution of the Catalan population and the percentage of the population that speaks

the language (i.e., have basic knowledge) and speaks and writes it (i.e., have advanced

knowledge). This figure highlights the important stock of (national) immigrants

who proceed from other regions of Spain. Moreover, a significant proportion of the

current native-born population are second-generation immigrants from elsewhere

Language Knowledge and Earnings 91

1 In fact, Spanish (or Castilian) is taught as a second language in pre-university education. At the university
level, the language used is not determined by law, but by the professor. 

2 With the 1998 Act, private suppliers of public services have been subjected to similar linguistic
requirements as the public sector. Moreover, the Catalan government has introduced economic incentives
for “normalizing” Catalan in private firms, and stimulating active learning of this language for workers;
finally, the government also promoted the language through the mass media by introducing incentives
in the use of Catalan on radio, TV and also in the newspapers and written publications in general.
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in Spain. In general, their mother-tongue is Castilian, and their knowledge of Catalan

may be limited, especially in the case of those who received their schooling before

the 1983 legislation. This also explains why the percentage of individuals born in

Catalonia who speak and write Catalan is appreciably lower than 100% (even though

it increases steadily over the entire period).3 Finally, in the last decade Catalonia

has experienced new immigration flows from other countries (Fernández-Huerta

and Ferrer-i-Carbonell 2007). Many of them are from Spanish-speaking countries

in Latin America, but Catalan is a new language for all the foreign immigrants. 

Given the institutional setting, it seems fair to say that, for individuals who are

not of Catalan origin (first- and second-generation immigrants), learning and using

Journal of Applied Economics92
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Figure 1. Linguistic census over time

Data for the period 1986-2001 are taken from the Statistical Census of the population; the information for 2007 is from the
Demographic Survey, which was carried out jointly by the National and the Catalan Statistical Institutes (INE and IDESCAT
respectively) using the same sampling base as the Census of population.

3 Almost 90% of native-born individuals of Catalan origin (that is, native-born who are not second-
generation immigrants) are able to speak and write Catalan, mainly because, as commented above, even
before “normalization” the language was transmitted and used within the family.
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Catalan is much more a choice than a requirement or a need. The decision to learn

the language depends on several factors such as individual characteristics (i.e., origin,

human capital, ability, etc.), the environment (i.e. the neighbourhood/environment,

the family, and other habits related to exposure to Catalan), and also on economic

expectations. In other words, non-Catalans may view learning Catalan as an investment,

given that being proficient in this language in Catalonia might improve their labour

market opportunities. That is, it may provide better chances of finding work, wider

occupational choice and, in all likelihood, the prospect of higher earnings.

In this paper we aim to quantify the return to this linguistic investment by

specifically measuring the earnings return to proficiency in Catalan (that is, being

able to speak and write the language) for first- and second-generation immigrants.

Moreover, after the analysis of the asymmetries for different sub-samples (by gender

and by origins), we also consider the potential complementarity between level of

schooling and knowledge of Catalan. Indeed, in order to obtain the language premium,

an individual may first need to have achieved a given level of formal education,

which is the fundamental mechanism for gaining access to the occupations where

knowledge of the language might be considered a valuable asset. Indeed, the evidence

of a positive earnings return would mean that the linguistic policies have significant

socio-economic implications (which may not have been explicitly contemplated).

However, if this return exists only for more educated individuals, the linguistic

policies should be reconsidered, and perhaps accompanied or complemented by

educational policies directed towards the least advantaged sector of the population. 

III. Related research

As a general framework for analyzing the value of knowledge of Catalan in the

labour market, we refer to research on the earnings returns to language knowledge,

with the pioneer studies of Chiswick (1991), and Chiswick and Miller (1995, 1999,

2007). These authors consider that linguistic proficiency constitutes a form of human

capital alongside education and labour market experience. But what is still more

important is that Chiswick and Miller explicitly consider the potential endogeneity

between earnings and language proficiency. Specifically, they claim that the (positive)

correlation between language fluency and earnings (among immigrants) may only

indicate that more able workers are more likely to earn more and speak their host-

country language better. They try to correct for this potential endogeneity using

instrumental variables and sample selection correction methods, finding positive

(but unstable) effects of language proficiency among (first-generation) immigrants.

Language Knowledge and Earnings 93
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Many other recent studies focus on obtaining an (unbiased) estimate of the effect

of language proficiency on earnings. There is general concern that an OLS estimate

of the effect of language knowledge on earnings could be biased, due to the presence

of unobserved individual heterogeneity. Moreover, several authors suggest that

misclassification/measurement error represents another potential source of bias in

the earnings equation, given that (as in this case) language proficiency measures

are usually self-reported on a categorical scale. For example, in order to account

for misclassification error and unobserved heterogeneity, Dustmann and Van Soest

(2001) used a panel structure of the German Socio-Economic Data Panel (GSOEP),

and in a later study (Dustmann and Van Soest 2002), combined panel estimation

with IV techniques. These authors suggest that language knowledge has a positive

earning effect among immigrants in Germany, which tends to be underestimated

by OLS. In fact, their simplest OLS estimates suggest a language return on wages

of around 5%, whereas their estimated return ranges between 11% and 14% when

they try to correct the biases in the estimates. Moreover, they also point out that the

negative bias of measurement error overcomes the positive bias of unobserved

heterogeneity. In a subsequent study, Dustmann and Fabbri (2003) combine the use

of the interview language as an instrument for the measurement error in language

proficiency, and the propensity score matching for correcting the potential individual

heterogeneity bias. They confirm that the two sources of bias operate in opposite

directions, but their final results are inconclusive. 

Bleakley and Chin (2004) then propose an interesting IV approach, based on

the idea that younger immigrants learn their host-country language (English) easily,

but that immigrants from English-speaking countries do not need to learn a new

language. They suggest that the OLS estimates are slightly upward biased by the

endogeneity between earnings and language knowledge, and downward biased by

measurement error. Moreover, they argue that an important component of language

proficiency effects on earnings is mediated by education; specifically, young

immigrants who are more likely to be proficient in English will probably reach

higher levels of education attainment, thus increasing their earning opportunities.

Notice that the same general framework can be applied to Catalonia. Interestingly,

there might be an economic return to the knowledge of Catalan not only among

immigrants, but also among the native-born.4 The first study focusing on the case

Journal of Applied Economics94

4 The effect of (limited) language proficiency among native-born workers has been considered by Chiswick
amd Miller (2007). Our work is also related to other studies that consider the impact of bilingualism (see,
for example, Fry and Lowell 2003, Cattaneo and Winkelman 2005, Henley and Jones 2005).
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of Catalonia is Rendon (2007), which analyzes the potential premium of knowing

Catalan on the probability of being employed. Using Census data from 1991 and

1996, Rendon found that being proficient in Catalan (considering speaking and

writing capabilities separately) has a positive effect on the probability of being

employed among native-born and national immigrants. Rendon’s analysis takes

into account the presence of self-selection into Catalan knowledge, using as

instruments the externality effects of the place of residence, origin variables, and

two other variables indicating whether the individual arrived in Catalonia at age 10

or younger and whether he/she was affected by the 1983 legislation (that is, whether

he/she may have been educated in Catalan). Unfortunately, as the author recognizes,

the study is limited to language return on employment probabilities, since the Census

data do not contain information on earnings. Moreover, the modest impact that he

found (between 2 and 5% in the case of speaking, and between 3 and 6% in the

case of writing), may be due to the fact that the data are limited to 1996, that is,

before the implementation of the Linguistic Policy Act in 1998. Conceivably, data

compiled more recently may reflect that this legislation has increased the economic

value of knowledge of Catalan.

Then, using a similar methodology and the same data, Quella and Rendon (2009)

suggest that the skills of speaking and writing Catalan have a significant effect on

employment prospects. Their results suggest that Catalan proficiency increases the

likelihood of being selected into communication-intensive job positions (especially

in white-collar occupations, services, government and education). Finally, Blázquez

and Rendon (2010) examine the effect of the knowledge of Catalan on the probability

of being over-educated.5 Whilst the simple statistical association indicates a positive

relationship between language skills and over-education, once they control for

workers’ socio-demographic characteristics the evidence is completely reversed

–i.e. Catalan knowledge reduces the chances of being over-educated.

In this paper, we quantify the economic value of the knowledge of Catalan in

terms of earnings, which represents our main contribution to the existing literature.

We explicitly deal with the endogeneity bias by comparing the results obtained

using two alternative methodologies. We are able to obtain almost the same estimated

return from the Endogenous Switching model (exploiting the entire set of language

determinants) as from the TSLS regression, using as instruments only the sub-set

Language Knowledge and Earnings 95

5 These authors define over-educated those workers whose years of schooling are above the mean
educational level of the corresponding occupation plus one standard deviation, which represents a
statistical measure of over-education.

jaeXV_1_12_jaeXV_1  09/05/12  18:13  Página 95



of language determinants that pass (with a conservative level of statistical significance)

the overidentification and weak instruments tests. 

Finally, we also check for the sensitivity of the return to proficiency in Catalan

to different sample specifications. We consider potential asymmetries in the return

to the knowledge of Catalan by gender and by origins. Moreover, as briefly

mentioned above, we suspect that there are significant complementarities between

fluency in Catalan and individual skills. For example, more educated individuals

may face lower costs of achieving proficiency. In addition, given the Catalan

institutional setting, only more educated individuals may obtain occupations where

full proficiency in Catalan is really important. Therefore, more skilled workers

may also have higher benefits, which imply higher returns to language fluency.

Several studies confirm this intuition in other contexts. Carliner (1996) and Mora

and Davila (1998) suggest the idea of non-constant language returns across skill

levels, finding that the wage penalty of limited language proficiency is higher for

more educated workers. Chiswick and Miller (2003) indicate that language

proficiency in English and French enhances the earning return to schooling among

Canadian immigrants, even accounting for the endogeneity of language knowledge.

Additionally, the existence of significant language-skills complementarities also

emerges from panel data analysis (i.e., using differentiation in order to rule out

unobserved heterogeneity), as documented by Berman et al. (2003) and, more

recently, by Lang and Siniver (2009).

Therefore, following this recent literature, in this paper we also check for

potential complementarities between knowledge of Catalan and completed schooling.

Specifically, we repeat the estimations dividing the sample into low-educated

(individuals with eight years of schooling or less), and high-educated (individuals

with more than eight years of schooling), in order to capture differences both in

the earnings return and in the endogeneity process for low- and high-educated

individuals. 

IV. Data, descriptive statistics and empirical methodology

The empirical analysis is based on the data from the 2006 “Survey of Living

Conditions and Habits of the Catalan Population (ECVHP06)”, carried out by the

Statistical Institute of Catalonia (IDESCAT). The original sample comprised 10,358

observations of individuals aged 16 or more and residing in Catalonia. The survey

compiled socioeconomic and demographic information on the overall population,

at individual and family level. The data were collected between the fourth trimester

Journal of Applied Economics96
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of 2005 and the third trimester of 2006. Therefore, the information about individual

labour market status and monthly earnings (net of taxes) reflects the situation in

2005-2006. Analyzing this period is very appealing for our purposes, since the

unemployment rate was exceptionally low (6.6%)6; moreover, as the female

employment rate was sufficiently high (52.3%), women could be included in the

analysis. The final sample used consisted of 2,582 observations of individuals aged

16 to 65 with regular employment and valid information on earnings range. Also,

in order to consider only first- and second-generation immigrants, we dropped the

observation of individuals with at least one parent born in Catalonia (see Table A1

in the Appendix for details).

The information about knowledge of Catalan is reported in four categories:

namely, an individual may claim he/she “does not understand”, “understand but is

unable to speak”, “is able to speak but not to write”, and “is able to speak and write”

Catalan. Table 1 contains the relative frequencies of each category of knowledge

of Catalan in the selected sample; we report and compare the expected frequencies

of language knowledge for first- and second-generation immigrants (distinguishing

between national and foreign immigrants), and for the working native-born population

of Catalan origin (excluded from the main analysis).

Language Knowledge and Earnings 97

6 Note that the value reported is the mean unemployment rate between the fourth trimester of 2005 and
the third trimester of 2006. The information is taken from the EPA (Encuesta de la Población Activa,
Active Population Survey (INE)) for Catalonia. This was the lowest unemployment rate in Catalonia
since 1978. In any case, the reader should bear in mind that the potential self-selection into employment
is not in the scope of this work, in which we aimed at providing evidence that is consistent for the
employed population. We also tried to estimate a Probit model for employment, but it performed very
badly due to the extremely low number of zeros (unemployed individuals).

Table 1. Knowledge of Catalan

Percentages Catalan
origins

Selected
sample

Immigrants
(second

generation)

National
immigrants

(first
generation)

Foreign
immigrants

(first
generation)

Do not understand — 5.39 0.38 2.12 11.58

Understand but unable to speak 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

Number of observations 2,912 2,582 1,048 850 684

Source: ECVHP06.
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This descriptive evidence shows that, as expected, almost all the native-born

individuals of Catalan origin are able to speak and write Catalan (87%)7, probably

due to intergenerational transmission of the language within the family. However,

the information from the “Linguistic Census” presented above shows that knowledge

of Catalan is far from being widespread among the immigrant population. In fact,

only 42% of the selected sample (first- and second-generation immigrants) claimed

to be able to speak and write the language. More specifically, children of immigrants

who were born in Catalonia show higher linguistic integration than the first-generation

immigrants, since 70% of them claim to be able to speak and write the local language;

only 32% of national immigrants report the same degree of linguistic competence,

a proportion that falls to 17% for foreign first-generation immigrants.

We now move on to analyse the differences in the expected monthly earnings

between individuals who are proficient in Catalan and those who are not. As noted

above, individuals tend to over-report their linguistic ability when responding to

survey questions. Therefore, in order to minimize the potential misclassification

error, we adopt a stringent definition of proficiency in Catalan, considering only

individuals who claim to be able to speak and write Catalan to be fully proficient.8

In Table 2, we report the mean monthly earnings9 according to proficiency in Catalan;

this simple descriptive picture indicates that being proficient in Catalan is associated

with higher monthly earnings. Moreover, it seems that the earnings penalty associated

with a limited knowledge of Catalan is higher for first-generation immigrants,

especially for those from other Spanish regions.

Journal of Applied Economics98

7 The 13% of individuals of Catalan origin who state that they cannot write Catalan can be entirely
accounted for by an age-cohort effect; that is, they are individuals who were schooled in Spanish and,
for some reason, may not have achieved full writing competence in Catalan. 

8 The justification for this strategy is that, given that individuals are likely to over-report their true
language fluency, we can reasonably assume that individuals who claim to be able to speak and write
Catalan have at least good or satisfactory speaking ability, even if their writing competence is only basic.
Consistently, we tried to introduce a further dummy for oral language knowledge, but its effect was
always not statistically different from zero and the introduction of this additional information does not
modify the estimated coefficient of our indicator of Catalan proficiency (i.e. being able to speak and
write). The same result is obtained with OLS or with TSLS considering the endogeneity of the two
language knowledge indicators (the results are available upon request). 

9 Given that the information about individuals’ monthly earnings is shown in brackets (see Table A2 in
the Appendix for details), the mean earnings are computed using the Interval Regression. However, in
the rest of the paper we use a linear model for explaining monthly earnings, generating a continuous
dependent variable as the mean point of each interval.
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However, we need to take earnings covariates into account, given that our main

purpose is to obtain the ceteris-paribus impact of knowledge of Catalan on monthly

earnings. Therefore, we start the analysis with a Mincer-type equation to explain

the log of individual’s monthly earnings (Yi):

. (1)

The vector of explanatory variables (Xi) contains socio-demographic information

(gender, marital status, indicators of origin and years since migration for those born

abroad), years of education, current job-tenure (in months), previous potential

experience and the number of hours of work per month; we also include three

indicators related to mode of employment –self-employment, membership of a

labour union, or employment in a firm with more that 500 workers– and another

indicator for living in the Metropolitan Area of Barcelona.10 We then add to the

model the linguistic knowledge indicator (CATi), whose coefficient indicates the

percentage of increase in earnings associated with proficiency in Catalan. In general,

the OLS coefficient of the language return (δ) can be taken as a consistent estimation

of the economic value of knowledge of Catalan only under the restrictive hypothesis

that the individual’s propensity to know Catalan is uncorrelated with the unexplained

earnings determinants. 

However, as shown in the literature, language knowledge is likely to be an

endogenous variable, correlated with the error term of the earnings equation. We

need to deal with this potential endogeneity in order to estimate correctly the return

ln Y X CATi i i i( )= + ′ + ⋅ +α β δ ε

Language Knowledge and Earnings 99

10 Table A3 in the Appendix reports the full definition of the explanatory variables and some descriptive
statistics; the Appendix also describes how some of these variables have been constructed. Please, notice
that the descriptive statistics and the estimation results presented below are unweighted; in order to
comply with the data protection legislation, the IDESCAT does not provide any weight for the EHCVP06
sample.

Table 2. Catalan proficiency and mean monthly earnings (in euros)

Mean monthly earnings

Overall sample Second generation National first
generation

Foreign first
geneneration

Proficient 1,182 1,128 1,369 1,053

Not proficient 1,058 1,113 1,047 947

Source: ECVHP06. Proficient: individuals who declare to be able to speak and write Catalan.

jaeXV_1_12_jaeXV_1  09/05/12  18:13  Página 99



to knowledge of Catalan; we try to rule out the endogeneity bias in the estimation

with two alternative methods. First, we specify a reduced-form model for explaining

the decision of achieving speaking and writing fluency in Catalan, which enables

us to account for the potential self-selection into Catalan proficiency with the method

proposed by Lee (1978) and Heckman (1979) (also known as the Endogenous

Switching model). That is, we consider the following equation for explaining

language proficiency:

. (2)

Following Chiswick and Miller (1995, 2001, 2007), the model for explaining

proficiency in Catalan includes as regressors (Wi) a gender indicator, individuals’

age, origin variables11 and the duration of the stay in Catalonia (represented by

the years since migration). Moreover, we consider that the likelihood of being

able to speak and write Catalan depends on schooling, but also on the cultural

resources at home (number of books at home and weekly frequency of reading).

As in Rendon’s study (2007), our model also includes indicators for young age

on arrival (arriving before the age of 10) and for exposure to the Linguistic

Normalization of 1983 (that is, being schooled in Catalan) distinguishing between

full exposure (i.e. those educated entirely under the new system) and partial

exposure (i.e. those already in school when the reform was implemented). We

also include in the model the percentage of individuals who speak and write

Catalan in the neighbourhood of residence12, in order to capture the territorial

externalities in language knowledge. Finally, the information contained in the

survey enable us to consider the role of language usage in the family (speaking

Catalan with the parents, at home, or with the children) and of the exposure to

local media (reading the newspaper in Catalan and watching the newscast on

Catalan television) as determinants of knowledge of Catalan, capturing in this

way the intensity to the language’s exposure. 

CAT W ui i i= ′ +γ

Journal of Applied Economics100

11 We consider four main origins’ groups for foreigners immigrants, which is the only information
provided in the database: namely, we include dummies for those born in Europe, South America, Africa
and other countries (mainly Asia). Moreover, we consider five different territorial groups for national
immigrants (see the Appendix for details). 

12 The area of residence is defined as the district for those who reside in the city of Barcelona, the
municipality when identifiable (mainly big municipalities) and the comarca (a wider territorial area than
the municipality, of which there are 41 in Catalonia) for small units.
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The joint Maximum Likelihood of the earnings equation with the endogenous

indicator for language knowledge (1) and the equation that explains proficiency in

Catalan (2) provides an estimate of the correlation coefficient between the error

terms of the two equations (i.e. Corr(εi,ui) = ρεu). Its statistical significance indicates

whether, and in which direction, the unobservable determinants of proficiency in

Catalan are related to the unexplained earnings’ determinants; in other words, it

indicates if the selection on unobservable matters. If this is the case, a simple OLS

estimation of the language return would be biased, and accounting for the self-

selection process behind knowledge of Catalan (and its relationship with earnings)

is essential for obtaining a correct estimation of the economic value of knowledge

of Catalan. 

Second, we try to control for the same endogeneity problem with an Instrumental

Variables estimation of equation (1), which should rule out the endogeneity bias

exploiting the exogenous variation in Catalan proficiency generated by the instruments

used –variables that are highly correlated with knowledge of Catalan but not with

the error term of the earnings equation.13 In the next section we show that the Two-

Stage Least Square estimation of the return to Catalan proficiency yields exactly

the same result as the Endogenous Switching model, even using as instruments only

the sub-set of determinants of Catalan proficiency which pass the formal test for

weak instruments and overidentification. As commented before, obtaining the same

results with two alternative methodologies supports the validity of our results; even

so, in this particular case the Endogenous Switching model seems to provide a more

precise estimation of the language return. Moreover, as we show below, its first-

stage equation offers the opportunity of analysing the reduced-form model for the

determinants of Catalan proficiency, which is of interest in itself for Catalan

policymakers.

Language Knowledge and Earnings 101

13 Note that also the Endogenous Switching model requires an exclusion restriction, in order to guarantee
that identification of the language premium is not only produced by the non-linearity of the self-selection
correction term. However, the validity of this method also relies on the joint-normality distributional
assumption of the error terms of the two equations, whereas the TSLS method is not subject to this non-
trivial assumption.
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V. Estimation results

A. The determinants of knowledge of Catalan

The ML estimation of the first-stage equation explaining the propensity to be able to

speak and write Catalan is reported in Table 3. The Pseudo-R2 obtained from an

independent Probit model is 0.47, which indicates that the estimation performs very

well, confirming that the variables included in the model have a high explanatory

power for the probability of being proficient in Catalan. The results indicate that males

and females do not show any significant difference in the likelihood of knowing

Catalan. As expected, the propensity to be proficient in Catalan decreases with age,

indicating that older individuals have more difficulty in assimilating this language.

Individuals born outside Catalonia are clearly penalized, except for those who

come from the East of Spain (Valencia and Balearic Islands); this result is to be

expected, since Catalan is also spoken in these regions of Spain (even though it is

less institutionalized). Moreover, the disadvantage is higher for those who are born

outside Spain, especially for Latin American immigrants; in all likelihood, this

happens because their mother-tongue is Spanish, and the incentives for learning

Catalan are lower for them (ceteris paribus). However, the positive and statistically

significant coefficient for the duration in Catalonia (the years since migration)

indicates that a longer exposure to the local language favours its assimilation.14

Schooling is clearly one of the most important determinants of the probability

of speaking and writing Catalan; but individuals who read more frequently and

individuals with more than 100 books at home are more likely to know the language.15

As Rendon (2007) found, linguistic assimilation is easier for individuals who arrived

at a young age; moreover, individuals affected by the normalization legislation of

1983 are more likely to being able to speak and write Catalan, especially those who

received all their schooling in this language.

Journal of Applied Economics102

14 However, the negative sign of the interaction Born in Spain and Years since Migration to Catalonia
indicates that national immigrants are less likely to be proficient in Catalan as the length of their stay
increases; therefore, the advantage (with respect to foreigners) of individuals who were born in Spain
decreases with time spent in Catalonia. This shows that individuals who came from the rest of Spain in
the past may have had fewer incentives to learn Catalan, since they may well have arrived when the use
of this language was still restricted to private oral communication.

15 These variables might capture the fact that more “culturally oriented” individuals may find it more
appealing to learn another language than other individuals with the same characteristics (i.e., ceteris
paribus).
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Our results also point out that the individual’s environment plays an important

role in explaining the chances of achieving language proficiency. In fact, the positive

and highly significant coefficient associated with the proportion of individuals who

speak and write Catalan in the neighbourhood of residence suggests that living in

a (linguistically) more stimulating environment facilitates language assimilation.

In addition, the use of Catalan within the family (with the parents, at home and with

Language Knowledge and Earnings 103

Table 3. The determinants of Catalan proficiency

Dependent variable: Proficiency in Catalan (0-1) Marginal effects S.E.

Sex ( = 1 if female) 0.030 0.026

Age/10 -0.133*** 0.020

Native-(Immigrant Second Generation) ref. cat. —

East of Spain 0.017 0.113

South of Spain -0.267*** 0.043

Central Spain -0.245*** 0.040

North-West of Spain -0.177** 0.067

North-East of Spain -0.206*** 0.046

Europe -0.361*** 0.020

Africa -0.363*** 0.023

Latin America -0.444*** 0.016

Asia and Other Countries -0.388*** 0.015

YSM/10 ( = 0 for natives) 0.101*** 0.021

(Born in Spain)×YSM -0.009*** 0.002

Years of Schooling 0.438*** 0.039

Reads Frequently 0.149*** 0.029

More than 100 Books at Home 0.072** 0.031

Arrived at 10 or Younger 0.166*** 0.048

Partial Normalization 0.223*** 0.042

Complete Normalization 0.383*** 0.055

% Speak and Write Catalan 0.938*** 0.131

Speaks Catalan with Parents 0.146** 0.061

Speaks Catalan at Home 0.195*** 0.044

Speaks Catalan with Children 0.132*** 0.041

News on Catalan TV 0.059** 0.031

Catalan Newspaper 0.084* 0.038

Notes: The reported marginal effects computed at the mean of the explanatory variables. Robust standard errors in italics *
significant at the 0.1 significance level, ** significant at the 0.05 significance level, *** significant at the 0.01 significance
level.
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the children) significantly increases the probability of speaking and writing the

language. Finally, the local media also seem to play some role, given that the

coefficient associated with watching Catalan television and reading newspapers in

Catalan increases the chances of being fully proficient.

B. Catalan proficiency and earnings

In this sub-section we analyze the results from the earnings regressions and the effect

of Catalan proficiency, which are shown in Table 4. Since the information regarding

monthly earnings is coded in intervals, we construct a linear dependent variable from

the mid-points of each interval (see the Table A2 in the Appendix for details). Not

surprisingly, the results do not change using the Interval Regression method; indeed,

the two methods yield very similar results with a relatively high number of intervals

of the dependent variable (in this case, nine intervals). Moreover, with the mid-point

approximation, the OLS and TSLS estimations are free of parametric assumptions

on the earning equation’s error term (i.e. normality). The first column of the table

contains the estimates from a standard OLS Mincer-type equation. In addition, the

second column contains the same earnings equation augmented by our indicator of

language proficiency (being able to speak and write Catalan). In general, the model

performs very well, and the coefficient estimates have the expected sign.16

The first interesting finding is that foreigners’ earnings penalty (with respect to

native-born children of immigrants) is strongly reduced when controlling for

knowledge of Catalan; these evidences are consistent with previous studies, which

indicate that African immigrants seem the most disadvantaged, whereas European

immigrants are not penalized when compared to immigrants of second-generation

(see Amuedo-Dorantes and De La Rica 2007 who consider occupation prospects

and Izquierdo et al. 2009 for the analysis of wages). Moreover, once Catalan

proficiency is taken into account, national immigrants earn significantly more than

second-generation immigrants. The coefficient for years since migration has a

negative sign, and it is statistically significant when controlling for language

knowledge. This evidence at first sight seems contradictory; however, it may reflect

the fact that individuals who arrived in Catalonia many years ago are less skilled

than more recent immigrants (and also less likely to learn Catalan).

Journal of Applied Economics104

16 The R2 reaches the value of 0.43, which suggests that the variables included in the model have a
significant explanatory power for explaining the log of monthly earnings, and that the earnings equation
is correctly specified.
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Table 4. Earnings and Catalan knowledge

Dependent variable:
Ln(Earnings)

OLS OLS + Catalan
proficiency

Endogenous
switching model

TSLS — selected
instruments

Constant 5.888*** 5.855*** 5.802*** 5.788***

(0.056) (0.056) (0.051) (0.066)

Sex ( =1 if female) -0.303*** -0.305*** -0.310*** -0.306***

(0.016) (0.016) (0.017) (0.016)

Native-(Immigrant Second
Generation)

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 Countries -0.125*** -0.085* -0.032 -0.032

(0.043) (0.044) (0.039) (0.052)

YMS/10 ( = 0 for natives) -0.010** -0.012** -0.015** -0.015***

(0.005) (0.005) (0.005) (0.005)

Married 0.064*** 0.066*** 0.067*** 0.069***

(0.016) (0.016) (0.017) (0.016)

Years of Schooling 0.044*** 0.043*** 0.040*** 0.041***

(0.002) (0.003) (0.003) (0.003)

Job Tenure (in months)/10 0.011*** 0.011*** 0.012*** 0.012***

(0.001) (0.001) (0.001) (0.001)

(Previous) Experience/10 0.103*** 0.114*** 0.125*** 0.129***

(0.024) (0.024) (0.025) (0.025)

Experience2/100 -0.018*** -0.019*** -0.019** -0.020***

(0.006) (0.006) (0.006) (0.006)

Hours of Work (per month)/10 0.026*** 0.026*** 0.026*** 0.026***

(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)

#Workers>500 0.050** 0.047** 0.045* 0.041**

(0.020) (0.020) (0.020) (0.020)
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Females earn significantly less than males, and this difference is not modified

when accounting for Catalan proficiency. Moreover, married individuals tend to

have higher earnings than those who are not married in both equations. As expected,

an increase in the years of schooling is associated with higher monthly earnings,

and the return to education falls slightly when the regression includes the language

proficiency indicator. Additionally, increasing current job-tenure (linearly) raises

individual earnings (one additional month increases monthly earnings by 0.011%),

while the positive effect of previous potential labour market experience seems to

be convex (given the negative and significant coefficient of the quadratic term).

However, the return to these elements of human capital decreases when we take

knowledge of Catalan into account. An increase in one hour of work per month

increases monthly earnings, and the estimated coefficient does not change with or

without accounting for Catalan proficiency. Finally, individuals who are union

members and those who work in large firm earn somewhat more than the others.

Above all, the main result shown in the second column of Table 4 is that the

OLS estimate of the effect of Catalan proficiency is positive and statistically

significant, suggesting that knowing Catalan is associated with monthly earning

about 7.5% higher than the mean (that is, ). Nevertheless, as

we explained above, this simple estimate of the return to language proficiency could

be biased. Indeed, it may also contain the effect of elements which increase the

likelihood of knowing Catalan, which are also potentially correlated with the

individual’s earnings capacity.17 As explained above, we deal with this potential

endogeneity with two alternative methodologies. 

exp( . ) .0 072 1 0 075− ≅
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Table 4. (continued) Earnings and Catalan knowledge

Dependent variable:
Ln(Earnings)

OLS OLS + Catalan
proficiency

Endogenous
switching model

TSLS — selected
instruments

Living in Barcelona 0.006 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)

σ̂ε 0.371 0.370 0.371 0.371

ρ̂εu — — -0.18 (χ2 = 7.16) —

Notes: Standard errors in parenthesis robust standard errors for OLS and TSLS estimations. * significant at the 0.1 significance
level, ** significant at the 0.05 significance level, *** significant at the 0.01 significance level. Selected instruments: Arrived
at 10 or Younger, % Speak and Write Catalan, Speaks Catalan at Home, Speaks Catalan with Children, and Reads Frequently.

17 Moreover, measurement error in knowledge of Catalan may also represent an additional source of
bias. However, due to data limitation, we are not able to explicitly control for measurement error –we
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Specifically, in the third column of Table 4 we report the Maximum Likelihood

estimates obtained from the Endogenous Switching model, the first stage of which

was illustrated in the previous section. The most important differences with respect

to the previous estimates consist in i) the further reduction of earnings penalties for

foreign workers when accounting for both language knowledge and the self-selection

behind its relationship with earnings. Consistently, when controlling for selection

into knowledge of Catalan, individuals who are born in other Spanish regions earn

even more than natives (second-generation immigrants). Moreover, when we take

into account those elements which improve the likelihood of being proficient in

Catalan, ii) there is an increase in the negative effect of the years since migration,

iii) additional reduction of the returns to education, and iv) an increase in the returns

to current and previous experience.

Finally, the estimated earnings return to knowledge of Catalan is significantly

higher when the self-selection process is taken into account, showing that individuals

who are able to speak and write Catalan earn approximately 18% more than the rest

( ). Note also that the correlation coefficient between the earnings

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

statistically significant and negative. The χ2 test for the statistical significance of this

correlation coefficient (ρ̂eu) is 7.16 (P-value 0.0074), rejecting the null hypothesis of

independence of the random terms of the two equations. This finding indicates that

a) in order to obtain an unbiased estimate of the effect of proficiency in Catalan it is

important to correct for self-selection (or, in general, for endogeneity), given that the

earnings equation and the knowledge of Catalan equation are not independent. In

addition, b) the negative coefficient of the correction term indicates that the unobservable

elements that increase the propensity to speak and write in Catalan (maintaining the

observable determinants fixed), are negatively correlated with the unobservable

determinants of earnings. Notice that Rendon (2007) points out a positive correlation

between the unobservable determinants of Catalan proficiency and the error term of

the employment equation. This means that, in some way, unobservable language skills

are positively regarded in terms of employability, but negatively in terms of earnings.

In other words, those who are more prone to be fluent in Catalan because of the

unobserved determinants of language proficiency are more likely to be employed,

but also more likely to earn less that a random individual.

exp( ) .0.164 − ≅1 0 18
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only use a stringent definition of Catalan proficiency. Therefore, the estimate that we obtain represents
the lower bound of the true value of Catalan proficiency (under the standard hypothesis of the measurement
error model).
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The second strategy for obtaining an unbiased estimate of the economic value

of knowledge of Catalan consists in estimating the language return through Two-

Stage Least Square (TSLS). As suggested by Cameron and Trivedi (2009: 192-

194), the Endogenous Switching model and the TSLS estimator are alternative and

similar methods for dealing with the same endogeneity problem –an endogenous

dummy variable. However, TSLS would also help us to understand which of the

determinants of Catalan proficiency can be correctly used as exclusion restrictions.

The presence of valid instruments is needed in both TSLS and in the Endogenous

Switching model to achieve the full identification of the language premium.

Specifically, through the implementation of the formal tests for weak instruments

and overidentification, we are able to verify which of the specific determinants of

knowledge of Catalan (that is, variables that only appear in the first stage of the

Endogenous Switching model) can be reasonably considered as valid instruments.

In the fourth column in Table 4 we report the second-stage results obtained with

the TSLS estimation, computed by using as instruments the sub-set of language

determinants that pass the two tests for instrument validity (with a conservative

level of statistical significance). The selected instruments are the young arrival age,

language use (at home and with the children, but not with the parents), the weakly

frequency of reading and the percentage of proficient individuals in the community

of residence.18 With respect to the potential weakness of the instruments, we obtain

a Partial R2 from the first-stage of 0.13, with the associated Angrist-Pischke F-

Statistic for the weak identification test of 72.1 (exceeding the Stock-Yogo critical

values for weak identification test: see Cameron and Trivedi 2009 for details); with

these values, we firmly reject the null hypothesis of weak instruments. Moreover,

the Hansen’s J test of overidentifying restrictions over the selected instruments is

2.8 (with a P-Value of 0.59), which suggests that the instruments are likely to be

valid –they are uncorrelated with the structural error terms and are correctly excluded

Journal of Applied Economics108

18 Running a TSLS regression using the full set of determinants of proficiency in Catalan as instruments
yields the same estimated language return, but it fails the overidentification test. This result indicates
that (regional) origin variables for national immigrants, the number of books at home, and the exposure
to local media cannot be considered valid instruments, because these variables are potentially correlated
with individual’s earnings capacity. The same happens for the “normalization” indicators and speaking
Catalan; with respect to the former, it is possible that the change of the language of instruction may had
modified the earnings generation process –i.e., affecting the return to education, as suggested by Angrist
and Lavy (1997). Moreover, speaking Catalan with the parents could be correlated with the error term
of the earnings equation through the effect of parental networking. The complete results from the first-
stage are reported here; the estimates for the excluded variables look similar to those reported in Table
3 and are available upon request.
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from the estimated earnings equation. In addition, as reported in Table 4, the return

to knowledge of Catalan (such as the other estimated coefficients) is identical to

the estimate obtained from the Endogenous Switching model; this result is a clear

sign in favour of the validity of our results.19

The obtained evidence suggests that we can reasonably assume that the linear

combination of (at least) our selected instruments affects monthly earnings only

through Catalan proficiency –i.e., it produces the exogenous source of variation of

language knowledge that is necessary to rule out unobserved heterogeneity and to

identify the true language premium.20 However, the reader must bear in mind that

the validity of our results is strictly subject to the untestable hypothesis of

orthogonalithy between the linear combination of instruments and the earnings

equation’s error term. In any case, under the validity of the estimated premium, the

language return estimated through the Endogenous Switching model yields a more

precise estimate; moreover, its first stage is based on a compelling reduced-form

equation for explaining the decision or not to learn Catalan, which also provides

additional valuable information for policy making.

C. Asymmetries by sub-samples

In this section we briefly analyse the extent to which the return to Catalan proficiency

is different for different sub-groups of individuals of the original selected sample.

In order to do so, in Table 5 we report the language premium estimated by OLS

and by the Endogenous Switching model for the selected sample and for different

sub-samples.21 First of all, we separately compute the return for males and females,

Language Knowledge and Earnings 109

19 As suggested by an anonymous referee, the presence of endogeneity when the dependent variable is
originally coded in intervals might be an issue. Therefore, as a further robustness check, we implemented
the Limited Information Maximum Likelihood model proposed by Bettin and Lucchetti (2011), which
generalizes the Interval Regression estimation to the presence of one or more endogenous covariates.
The earnings equation estimates using this LIML model are almost identical to those obtained with the
mid-point approximation. 

20 With respect to the strength of the instruments, we compare the results for five just-identified
specifications, for each one of the selected instruments (complete results are available upon request).
The estimated premium ranges between 0.11 and 0.31, though considering the confidence interval of
the estimates we cannot reject our final estimate (which is also much more precise). That is, the premium
is sensitive to the included instruments, but not too much as to consider the selected instruments as
invalid. Similar results are also obtained with different combination of the selected instruments. 

21 Complete estimations are not shown here, but are available upon request from the authors. Notice
that, for these different sub-samples, the results from the TSLS estimation are almost identical. The
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allowing also for a gender-specific self-selection process; in fact, males and females

may face different costs, but also different returns to knowledge of Catalan. The

results indicate that the positive effect of Catalan proficiency is higher for females

than for males (as found by Rendon 2007); however, given that the obtained estimates

are not statistically different, we do not reject the joint estimation for both sexes.

In addition, we also try to exclude non-national immigrants from the sample,

because knowledge of Catalan might represent additional advantages for immigrants

in the labour market (for example, a better adaptation to the local institutions).22

As expected, the estimated return to Catalan proficiency computed excluding

foreigners is lower than the return obtained from the estimation with the overall

(selected) sample. This means that the earning premium for being proficient in

Catalan is somewhat higher for foreign immigrants than for national first-generation

immigrants and native-born second-generation immigrants. Again, taking into

account the standard error of the estimate, the distribution of the estimated language

Journal of Applied Economics110

diagnostic tests for instruments’ validity are reported in Table A4 of the Appendix, which confirm the
validity of the instruments also for the analysis of sub-samples.

22 Because of the reduced number of observations we are not able to carry out the estimation for the
foreigner sub-sample.

Table 5. Asymmetries by sub-samples

Changing sample selection Estimated coefficient Standard error

Selected sample — OLS 0.072*** 0.019

Selected  sample — Endogenous switching model 0.164*** 0.038

Only males — OLS 0.038 0.025

Only males — Endogenous switching model 0.134** 0.048

Only females — OLS 0.101*** 0.030

Only females — Endogenous switching model 0.210*** 0.059

Excluding foreigners — OLS 0.065** 0.021

Excluding foreigners  Endogenous switching model 0.133** 0.048

High education — OLS 0.069* 0.027

High education  Endogenous switching model 0.222*** 0.051

Low education — OLS 0.036 0.028

Low education — Endogenous switching model -0.002 0.061

Notes: Robust standard error for OLS Estimations * significant at the 0.1 significance level, ** significant at the 0.05 significance
level, *** significant at the 0.01 significance level. High education indicates individuals with more than 8 years of schooling.
Low education indicates individuals with 8 years of schooling or less.
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return with the overall selected sample overlaps with the one obtained excluding

foreigners; therefore, we cannot reject the joint estimation including foreign

individuals.

Finally, following on from the recent literature (Berman et al. 2003, Chiswick

and Miller 2003, and Lang and Siniver 2009), we also check the existence of

complementarity between language knowledge and individual skills in Catalonia.

More specifically, we focus on the role of completed education, as we suspect that

being proficient in Catalan might have an economic reward only for medium/high-

educated workers. In fact, knowledge of Catalan might represent a valuable asset

only in occupations that require higher levels of formal education. Therefore, we

estimate the return to knowledge of Catalan separately for individuals with low

education (that is, individuals with eight or less years of schooling) and for individuals

with high education (individuals with more than eight years of schooling).

The results indicate strong complementarity between knowledge of Catalan and

individual’s schooling. The return estimated with the simple OLS for the full sample

is almost completely identified by the return to Catalan proficiency for more educated

individuals; indeed, the estimated return to language knowledge for less educated

individuals is not statistically different from zero. Moreover, we obtain similar

results when accounting for endogeneity, estimating the return to knowledge of

Catalan through the Endogenous Switching model. There exists a positive and

statistically significant return for high-educated individuals (somewhat higher than

the estimate for the full sample), but for low-educated individuals the return is

almost zero. This evidence is consistent with the fact that, in all likelihood, low-

educated workers are less able to use Catalan at work, because they tend to be

employed in less skilled and less communication-intensive occupations. Definitively,

it seems that being proficient in Catalan increases expected monthly earnings for

first- and second-generation immigrants, but only for those who have achieved a

certain level of skill through the educational system.23 The evidence that we have
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23 However, we must take into account the results obtained by González (2005). Estimating non-
parametric bounds to language returns, she suggests that the higher returns to language for high-educated
workers are only due to a strong selection ability bias in higher education levels. We should bear in mind
that our results, which are obtained by separating according to educational level, may only capture (or
may only capture in part) the process of self-selection into higher levels of education produced by
individual unobserved ability. In any case, we also estimated a TSLS model with both Catalan proficiency
and schooling as endogenous variables, instrumenting an individual’s schooling with parental education
and father’s occupation, but the estimated return to Catalan knowledge was only slightly reduced (from
18% to 16%), and the return to education remained virtually unchanged.
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obtained raises several questions with regard to the planning of the linguistic and

socioeconomic policy agenda in Catalonia.

VI. Summary and conclusion

This paper is the first attempt to quantify the economic value of Catalan knowledge

in terms of earnings, for first- and second-generation immigrants in Catalonia. More

specifically, we compute the expected earnings increase for those individuals who

are able to speak and write Catalan, which is our definition of language proficiency.

From a simple OLS estimation, we obtain that the monthly earnings of proficient

individuals are roughly 7.5% higher. In addition, Catalan proficiency accounts for

a significant part of the estimated by-origin differences in earnings. However, we

argue that these OLS estimates could be seriously biased by the endogeneity of

knowledge of Catalan in the earnings equation; we deal with this potential endogeneity

with two alternative methodologies.

First, we estimate the return to knowledge of Catalan with an Endogenous

Switching model; we model the decision process related to the acquisition of speaking

and writing competences with a reduced-form Probit equation, which is jointly

estimated with the earnings equation. The results indicate that taking into account

the self-selection process behind knowledge of Catalan, the earnings premium for

first- and second-generation immigrants amounts to an 18% increase in earnings

(significantly surpassing the OLS estimate). Second, we also address the endogeneity

by implementing a TSLS estimation, using as instruments the sub-set of determinants

of knowledge of Catalan that pass the formal tests for weak instruments and over

identification (with a conservative level of statistical significance). The return to

knowledge of Catalan estimated by TSLS is identical to the estimate from the

Endogenous Switching model, so the robustness of the results to different

methodologies and to different exclusion restrictions validates our general findings.

In addition, from the Endogenous Switching model, we also obtain a negative

correlation coefficient between the unobservable determinants of knowledge of

Catalan and the error term in the earnings equation; this result, in principle, is not

consistent with the unobserved ability argument. In general, learning the host-

country’s language is a “need” for immigrants; therefore, unexplained differences

between them in language fluency may be principally related to an unobserved

ability. However, as mentioned above, given the co-officiality with Castilian and

the absence of legal requirements, knowing Catalan in Catalonia is more a choice

than a necessity. In all likelihood, the most important unobserved determinant of

Journal of Applied Economics112
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knowledge of Catalan could be represented by the economic expectations related

to achieving complete proficiency. Possibly, individuals who (ceteris paribus) learn

Catalan because they expect that this is the only way to improve their situation in

the labour market are more likely to end up in less-paid occupations.24 Notice that

the increase in the estimated return to Catalan knowledge when estimated through

TSLS estimation or through the Endogenous Switching model –and, subsequently,

the negative correlation between the unobservables– could also be explained by the

presence of measurement/misclassification error in the self-reported language

proficiency variable. In fact, as commented before, several authors (see Dustmann

and Van Soest 2001 2002 or Dustmann and Fabbri 2003, among others) argue that

the negative bias of measurement error overcomes the positive bias of unobserved

heterogeneity in the estimation of the earning return to language knowledge. In any

case, what really determines the negative correlation coefficient between the error

terms of the two equations represents an interesting issue to be investigated in future

research. 

These results have an important bearing on the future planning of linguistic

policies in Catalonia, given that stimulating the use of Catalan through public policies

–beyond the explicit cultural and linguistic purposes– has far-reaching socioeconomic

implications as well. What is still more relevant for the design of linguistic policies

in Catalonia in the medium-long term is the strong complementarity between

knowledge of Catalan and individual schooling. Specifically, our results suggest

that only more educated individuals (with more than eight years of schooling)

receive an earnings return to language knowledge. This means that for low-educated

individuals, Catalan proficiency may have only a very limited impact on their labour

market outcomes (especially if defined with respect to earnings). An effective public

policy would consist in combining Catalan learning with promotion of human capital

and other skills for the most disadvantaged part of the population (with Catalan

origin or not). 
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24 Indeed an important caveat of this work is that we neglect the potential occupation selection effect
of knowledge of Catalan, in the spirit of Chiswick and Miller (2010). However, the inclusion of information
about individual occupation requires a special treatment whether individuals self-select into occupation
according to their linguistic proficiency (see Aldashev et al. 2009), which is out of the purposes of this
work and represents an interesting issue for future research.
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Table A1. Sample selection criteria

Total sample — number of observations 10,358

Only Individuals aged 16 to 65 -1,719

Only individuals who were regularly working when interviewed -2,790

Excluding natives with at least one parent born in Catalonia -2,912

Only individuals with valid information about earnings -355

Final sample 2,582

Table A2. Monthly earnings in brackets (in euros)  Selected sample

Earning intervals (in Euros) Frequency % 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
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Table A3. Variables’ description and descriptive statistics

Variable Description Mean S.D.

Native-(Immigrant Second
Generation)

= 1 if born in Catalonia (parents born outside
Catalonia), 0 otherwise

0.406 0.491

Spain = 1 if born in other Spanish regions, 0 otherwise 0.329 0.470

East of Spain = 1 if 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 = 1 if born in Central Spain, 0 otherwise 0.092 0.289

North-West of Spain = 1 if born in the North-West of Spain , 0
otherwise

0.022 0.146

North-East of Spain = 1 if born in the North-East of Spain, 0
otherwise

0.035 0.183

Europe = 1 if born in Europe, 0 otherwise 0.041 0.198

Africa = 1 if born in Africa, 0 otherwise 0.066 0.248

Latin America = 1 if born in Latin America, 0 otherwise 0.112 0.315

Asia and Other Countries = 1 if born in Asia or Other Countries, 0
otherwise

0.046 0.211

Sex (= 1 if female) = 1 if the individual is Female, 0 otherwise 0.423 0.494

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

39.86 10.66

YSM ( = 0 for natives) = Years since migration to Catalonia (0 for
native-born individuals), 2005 minus year of
arrival in Catalonia, in brackets (before 1940,
between 1941 and 1945, 1946-1950, 1951-
1955, 1956-1960, 1961-1965, 1966-1970,
1971-1975, 1975-1980, 1981-1985, 1986-
1990, 1991-1995, 1996-2000, 2001-2005)

15.92 23.99

Years of Schooling = Years of completed schooling, imputed: 4 for
no education, or only primary education
(grouped in the original database) 7 for lower-
secondary uncompleted 8 for lower-secondary
completed 12 for vocational education 13 for
general upper-secondary education 18 for
completed tertiary education.

11.15 3.91

Speak Catalan with Parents = 1 if the individual speaks Catalan with at least
one parent, 0 otherwise

0.057 0.232

Speak Catalan at Home = 1 if the individual speaks Catalan at home, 0
otherwise

0.176 0.381

Speak Catalan with Children = 1 if the individual speaks Catalan with his/her
children, 0 otherwise

0.184 0.387
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Table A3. (continued) Variables’ description and descriptive statistics

Variable Description Mean S.D.

More than 100 Books 
at Home

= 1 if the individual has more than 100 books
at home, 0 otherwise

0.311 0.463

Reads Frequently = 1 if the individual reads every day or many
days at week, 0 otherwise

0.364 0.481

News Catalan TV = 1 if the individual watches the newscast on
the Catalan television, 0 otherwise

0.254 0.436

Catalan Newspaper = 1 if the individual normally reads the
newspaper in Catalan, 0 otherwise

0.123 0.329

Arrived at 10 or Younger = 1 if the individual arrived at Catalonia at age
10 or younger, 0 otherwise* 

0.156 0.363

Complete Normalization = 1 if the individual was born after 1977, and
arrived at age 6 or younger if born outside
Catalonia (completely schooled in Catalan), 0
otherwise*

0.183 0.387

Partial Normalization =1 if the individual was born between 1969 and
1977 and arrived younger than age 16 if born
outside Catalonia (partially schooled in
Catalan), 0 otherwise*

0.111 0.314

% Write Catalan (Comarca) = % of individuals who claim to be able to
speak and write Catalan (original sample): by
district for those who reside in the city of
Barcelona by municipality when identifiable by
comarca for small units*

0.516 0.099

Married = 1 if the individual is married, 0 otherwise 0.622 0.485

Job Tenure (in months) = Job tenure in months (current job), mid points
of the original variable ( in brackets: < 2 years,
2–5 years, 5-10 years, 10-15 years,15-20
years, >20 years)/12

105.7 116.35

(Previous) Experience = Potential work experience, previous to the
current work (age-schooling-(job-tenure (in
years) -6)

14.24 10.86

Hours of work (per month) = mid points of the original variable (hours per
week), in brackets (0-20, 20-30, 30-35, 35-40,
40-45, 45-55, 55-100) times 4.3

155.87 49.89

Unionized = 1 if the individual is affiliated to a labour
union, 0 otherwise

0.417 0.493

#Workers>500 = 1 if the individual works in a firm with more
than 500 workers, 0 otherwise

0.275 0.446

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

0.280 0.449

Note: *Variables constructed by IDESCAT staff, from the original registers of the survey (maximum desegregation).

jaeXV_1_12_jaeXV_1  09/05/12  18:13  Página 116



References 

Aldashev, Alisher, Johanness Gernandt, and Stephan L., Thomsen (2009), Language usage, participation,
employment and earnings: Evidence for foreigners in West Germany with multiple sources of
selection, Labour Economics 16: 330-341

Amuedo-Dorantes, Catalina, and Sara de la Rica (2007), Labour market assimilation of recent immigrants
in Spain, British Journal of Industrial Relations 45: 257-284.

Angrist, Joshua D., and Victor Lavy (1997), The effect of a change in language of instruction on the
returns to schooling in Morocco, Journal of Labor Economics 15: 48-76.

Berman, Eli, Kevin Lang, and Erez Siniver (2003), Language-skill complementarity: returns to immigrant
language acquisition, Labour Economics 10: 265-290.

Bettin, Giulia, and Riccardo Lucchetti (2011), Interval regression models with endogenous explanatory
variables, Empirical Economics (DOI 10.1007/s00181-001-0493-9). 

Blázquez, Maite, and Silvio Rendon (2010), Over-education in multilingual economies: Evidence from
Catalonia, International Migration (DOI 10.1111/j.1468-2435.2011.00725.x).

Bleakley, Hoyt, and Aimee Chin (2004), Language skills and earnings: Evidence from childhood
immigrants, The Review of Economics and Statistics 86: 481-496

Cameron, Colin, A., and Pravin K. Trivedi (2009), Microeconometrics using STATA, College Station,
Texas, STATA press.

Carliner, Geoffrey (1996), The wages and language skills of US immigrants, Working Paper 5763, NBER.
Cattaneo, Alejandra, and Rainer Winkelmann (2005), Earning differentials between German and French

speakers in Switzerland, Swiss Journal of Economics and Statistics 141: 191–212.
Chiswick, Barry (1991), Speaking, reading, and earnings among low-skilled immigrants, Journal of

Labor Economics 9: 149-70.
Chiswick, Barry, and Paul W. Miller (1995), The endogeneity between language and earnings: International

analyses, Journal of Labor Economics 13: 245-287.
Chiswick, Barry, and Paul W. Miller (1999), Language skills and earnings among legalized aliens,

Journal of Population Economics 12: 63-89.
Chiswick, Barry, and Paul W. Miller (2001), A model of destination language acquisition: Application

to male immigrants in Canada, Demography 38: 391-409.
Chiswick, Barry, and Paul W. Miller (2003), The complementarity of language and other human capital:

immigrant earnings in Canada, Economics of Education Review 22: 469-480.
Chiswick, Barry, and Paul W. Miller (2007), The economics of the language: International analyses,

New York, Routledge Editors. 

Language Knowledge and Earnings 117

Table A4. Instruments’ validity tests by sub-sample

Diagnostic tests: Angrist-Pischke F-statistic Hansen J Statistic (p-value)

Selected sample 72.1 2.83 (0.59)

Sub-samples:

Only males 35.63 4.69 (0.62)

Only females 39.73 5.65 (0.23)

Excluding foreigners 53.58 3.43 (0.49)

High education 47.99 1.12 (0.89)

Low education 23.70 3.31 (0.51)

jaeXV_1_12_jaeXV_1  09/05/12  18:13  Página 117



Chiswick, Barry, and Paul W. Miller (2010), Occupational language requirements and the value of
English in the US labor market, Journal of Population Economics 23: 353-372.

Dustmann, Christian, and Arthur van Soest (2001), Language fluency and earnings: Estimation with
misclassified language indicators, The Review of Economics and Statistics 83: 663-674. 

Dustmann, Christian, and Arthur van Soest (2002), Language and the earnings of immigrants, Industrial
and Labour Relations Review 55: 473-492.

Dustmann, Christian, and Francesca Fabbri (2003), Language proficiency and labour market performance
of immigrants in the UK, Economic Journal 113: 695-717.

Fernández-Huerta Moraga, Jesús, and Ada Ferrer-i-Carbonell (2008). Immigration in Catalonia, Barcelona,
El Centre d’Estudis de Temes Contemporanis (CETC).

Fry, Richard, and B. Lindsay Lowell (2003), The value of bilingualism in the U.S. labor market, Industrial
and Labor Relations Review 57: 128-141.

González, Libertad (2005), Nonparametric bounds on the returns to language skills, Journal of Applied
Econometrics 20: 771-795.

Heckman, James (1979), Sample selection bias as a specification error, Econometrica 47: 153-162.
Henley, Andrew, and Rhian E. Jones (2005), Earnings and linguistic proficiency in a bilingual economy,

Manchester School 73: 300-320.
Izquierdo, Mario, Aitor Lacuesta, and Raquel Vegas (2009), Assimilation of immigrants in Spain: a

longitudinal analysis, Labour Economics 16: 669-678.
Lang, Kevin, and Erez Siniver (2009), The return to English in a non-English speaking country: Russian

immigrants and native Israelis in Israel, The B.E. Journal of Economic Analysis and Policy 9: article
22.

Lee, Lung-Fei (1978), Unionism and wage rates: A simultaneous equations model with qualitative and
limited dependent variables, International Economic Review 19: 415-433.

Mora, Marie T., and Alberto Davila (1998), Gender, earnings, and the English skill acquisition of Hispanic
workers in the U.S, Economic Inquiry 26: 631-644.

Quella, Núria, and Silvio Rendon (2009), Occupational selection in multilingual labor markets, department
of economics, Working Paper 09-02, Stony Brook University.

Rendon, Silvio (2007), The Catalan premium: language and employment in Catalonia, Journal of
Population Economics 20: 669-686.

Solé, Carlotta, and Amado Alarcón (2001), Llengua i Economia a Catalunya, Barcelona, Institut d’Estudis
Catalans.

Journal of Applied Economics118

jaeXV_1_12_jaeXV_1  09/05/12  18:13  Página 118




