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Abstract.- Individuals with deficient language skills may compensate for this
disadvantage in the labor market by acquiring more formal skills. Catalonia’s
economy is characterized by linguistic diversity and provides thereby a unique
opportunity to measure the incidence of language proficiency on over-education.
Catalan language, formerly confined to informal uses, became co-official with
Spanish and the language of instruction in the early eighties. This change,
however, did not undermine the intensive use of Castilian in most spheres of
communication. Descriptive evidence seems to suggest that individuals with
better language knowledge are more likely to be over-educated. This can lead
us to think, as is usually the case in the public discussions, that individuals who
are not fluent in the language of instruction tend to under-educate, since they
are discouraged to attend school. However, once we estimate a model that con-
trols for individuals’ socio-demographic characteristics, the opposite emerges:
language knowledge is shown to have in fact a negative effect on over-education.
This effect, although robust to accounting for endogeneity of language knowl-
edge and significant at the individual level, is mostly non-significant on average.
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1 Introduction

In a competitive market several qualifications are required, so that individuals who

lack one kind of skill tend to acquire more of others. Specifically, people with deficient

language skills may compensate for this disadvantage by accepting jobs for which they

have excessive formal skills. This type of skill mismatch may be the case not only

for immigrants assimilating to a host economy, but also for natives, since in most

countries more than one language is used. This is particularly evident in countries

that have undergone language switches; that is, countries where languages that were

once widely but only informally used became official later. In this article, we measure

the effect of language skills on the quality of job matches in a multilingual economy,

an aspect of over-education that has received scarce attention.

An initial descriptive analysis from Catalonia, a multilingual economy, suggests

that individuals with better language knowledge appear more likely to be over-

educated, rather the opposite of what the substitution of skills hypothesis predicts.

However, once we estimate a model that controls for several socio-demographic at-

tributes, we find that language knowledge diminishes the probability of over-education.

This negative effect, although robust to accounting for endogeneity of language knowl-

edge and significant at the individual level, is mostly non-significant on average.

Over-education occurs when workers’ educational qualifications are above those

specified for their job, or in other words, when workers become willing to accept jobs

with lower educational requirements than those they have. This is the case, if they

fail to find appropriate jobs and refuse to continue their job search. Being a form

of labor under-utilization, over-education indicates a poor performance of the labor

market. In the literature this phenomenon has been explained as a compensation for

a lack of human capital, such as experience, ability, or on-the-job training (Sicherman

1991, Alba-Ramírez 1993, Groot 1993, 1996, Groot and Maasen van den Brink 1996).

Since language proficiency is a specific form of human capital, over-education may

also arise as a consequence of insufficient language skills.
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Language proficiency has been shown to improve significantly labor market out-

comes, basically earnings, employment probabilities, and unemployment risk (Niesing

et al. 1994, Bratsberg & Ragan 1998, Borjas 1999, Schaafsma & Sweetman, 2001,

Chiswick & Miller 2002, Rendon, 2006). However, studies that relate skill mismatch

to language proficiency are few and do not provide clear evidence on how language

skills affect the quality of accepted matches. Furthermore, all these studies deal with

this issue in the context of assimilation of immigrants to a host economy. None of

them analyzes the effect of language knowledge on over-education in the context of

multilingual economies.

One stream of this small body of literature finds evidence that language fluency

increases the likelihood of over-education. Battu and Sloane (2002) analyze over-

education among ethnic minorities in Britain and find that English fluency raises the

likelihood of over-education and under-education. In the same line, for Australia,

Linsley (2005) finds that male immigrants from an English speaking background

exhibit substantially higher rates of over-education than their Australian-born coun-

terparts.

In contrast, a recent stream research finds that language skills decreases over-

education. Green et al. (2004) also analyze the incidence and impact of over-education

for recent immigrant arrivals to Australia. Unlike Linsley they find that immigrants

from non-English speaking background, especially Asians, face higher rates of over-

education, related partly to insufficient English language skills. A similar finding is

obtained by Barrett et al. (2005) who analyze the impact of immigration on the Irish

labor market. They find that although immigrants are a highly educated group, they

tend to have lower levels of occupational attainments, that is, many of them are not

employed in occupations that fully reflect their education levels. However, the fact

that UK and US immigrants suffer no occupational disadvantage compared to natives

prompts the suspicion that skill mismatch may be related to English language skills

and, hence, immigrants from non-English speaking countries are more likely to be
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mismatched.

Our main contribution to the literature on over-education is to measure the effect

of language proficiency on over-education in a multilingual labor market where lan-

guage skills potentially play an important role in explaining labor market outcomes.

As in other economies characterized by linguistic diversity, public intervention in Cat-

alonia in the form of an active language policy had direct economic implications. The

goal of the language policy carried out by the autonomous Catalan government during

the eighties and nineties, called Normalization policy, was to create an economy where

Catalan increases its official use at the expense of Castilian (Spanish), formerly the

only official language. This has obviously contributed to increase the economic value

of Catalan knowledge in that individuals with more knowledge of Catalan are signif-

icantly more likely to be employed (Rendon 2006). Our work goes a step further and

analyzes the incidence of language knowledge on the probability that an individual

finds an appropriate job. Since the language policy switch affects all workers, whether

“immigrants” or “natives”, as said, we would expect over-education to be more likely

among workers with low Catalan knowledge. While this compensation mechanism is

plausible, using data for two Census years, 1991 and 1996, we find that, once we esti-

mate a model that includes several control variables, that is, workers’ characteristics,

and accounts for endogeneity of Catalan knowledge, the average effect of knowing

Catalan on over-education is mostly non significant.

The remainder of this paper is organized as follows. The next section provides

a brief overview of the over-education phenomenon. Section 3 gives background to

multilingualism and reviews language policy in Catalonia. Section 4 describes the data

set and discusses the main descriptive statistics. Section 5 presents the estimation

results and Section 6 details the main conclusions of this paper.
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2 Over-Education as Skill Mismatch

In recent years, educational level of the labor force in most countries has grown much

faster than the supply of high-skilled jobs. This has resulted in a substantial number

of workers performing jobs for which they are over-educated. The combined effect

of these changes has been a decrease in the demand for lower educated workers, the

ensuing increase in wage inequality and widening of unemployment differentials by

educational levels, as lower skilled workers are crowded out by over-educated workers.

As shown by Wieling and Borghans (2001), over-education is the main adjustment

mechanism of the labor market to an excessive supply of high-skilled workers. In

periods of over-supply of high-skilled workers firms substitute away from low-skilled

workers, hedging against times when high-skilled workers will be scarce and expensive

(Dupuy and de Grip 2002). Moreover, the increased supply of high-skilled labor can

reinforce and speed up skill-biased technological change, since firms may complement

their high-skilled labor with more use of capital intensive technologies (Acemoglu

2002).

The concept of over-education was first coined by Thurow (1975) and Freeman

(1976) in the context of the American economy of the 1970s.1 According to Becker

(1957), over-education is a temporary phenomenon that occurs during a transition

toward a new equilibrium: abundant high-skilled workers earn lower wages and dis-

place low-skilled workers, undermining the incentive for investing in human capital

and correcting thereby the initial over-supply of high-skilled workers. Similarly, over-

education can be considered an aspect of career mobility, in the sense that it is

beneficial for workers to temporarily occupy jobs for which they are over-educated

because they gain skills needed to perform higher-level jobs. Thus, over-educated
1The coming of age of this now substantial body of literature is reflected in two surveys by Green,

McIntosh and Vignoles (1999), by Oosterbeek (2000), Hartog (2000), and an edited book (Borghans
and de Grip, 2000a) . Both in North America and Europe the literature covers various aspects of
imperfect job matching in relation to the educational attainment of workers and the educational
requirements of jobs.
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workers tend to be younger, change jobs more frequently, and move to better jobs

over time either inside or outside the firm (Rosen 1972, Jovanovic 1979, Sicherman

and Galor 1990, Sicherman 1991, Robst 1995a, Groot 1993,1996, Groot and Maasen

van den Brink 1997, Dekker, de Grip and Heijke 2002).2 Hence, over-education is

a standard feature of a well functioning labor market, as part of workers’ regular

reallocation and qualification process, and therefore its associated economic costs

are negligible. However, other approaches such as signalling (Spence 1973) and job

competition (Thurow 1975) theories, consider over-education as a long-lasting phe-

nomenon. According to these theories, workers may find it optimal to over-invest

in education, in order to signal higher productivity or lower training costs to their

prospective employers. Over-education can also be seen as a compensation for the

lack of other human capital endowments, such as ability, on-the-job training, and

experience.

As in other European countries,3 the over-education phenomenon in Spain has

been growing in importance since the mid-1980s. Over the last two decades the

Spanish labor market has experienced a progressive expansion of post-compulsory

education, reinforced by a steady rise in women’s demand for formal education, in

particular for higher education (university/tertiary degrees). As a result, the pro-

portion of individuals who have completed tertiary/university education is 4.5 times

larger in cohorts aged 25 to 34 than in cohorts aged 55 to 64 (Dolado et al. 2000).

Despite this rapid educational upgrading, the Spanish labor market has exhibited

during the nineties one of the highest unemployment rates in the OECD area. Women

and young individuals have been most affected by unemployment, at rates about 10

2Recent evidence challenges these findings. Dolton and Vignoles (2000) find that a significant
portion (30%) of university graduates are overqualified six years after graduation. Using data from
Germany, Büchel and Mertens (2004) Germany find that over-educated workers are less likely to
experience upward occupational mobility or above-average wage growth than correctly allocated
workers.

3Eurostat (2003) reveals that over-education is particularly severe in Southern European coun-
tries, which have experienced a remarkable increase in the educational attainment of their popula-
tion, higher demand for higher-educated workers, and the upgrading of skills needed to perform jobs
adequately.
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and 20 percentage points above the average. It seems, therefore, that the impressive

evolution of the supply of high-educated labor has not been matched by an equal

increase in the supply of skilled vacancies, thus resulting in over-education.

As shown by Alba-Ramírez and Blázquez (2004), over-education in Spain may

not be a long-lasting phenomenon as over-educated workers, especially those whose

formal training or education is quite or very closely related to their jobs, are more

likely to be promoted within the same firm, or to leave the firm after three or four

years of employment if their upgrading expectations within the firm have not been

met. These findings conform to the occupational mobility framework. On the other

hand, there seems to be some evidence supporting the crowding-out hypothesis, that

is, high-educated workers have taken jobs that would otherwise be occupied by low-

educated workers: transitions from school to work in Spain typically involve young

workers accepting jobs for which the required level of education is lower than the level

they have attained (Dolado et al. 2000 ). Thus, over-education would account for the

high unemployment rates of less-educated young workers in Spain.

In the next sections, we will describe the process of language switch in a multilin-

gual economy such as Catalonia. Subsequently we will inquire how the over-education

phenomenon is intensified by the extension of Catalan knowledge in Catalan labor

markets.

3 Language Switch in a Multilingual Economy

Practically all countries experience some sort of multilingualism: 66.81% of the world

population resides in countries with a language diversity index of 0.459 or more, and

33.29% of the world population lives in countries with a diversity index of 0.753 or

more. Only 9.95% of the world population lives in countries with a diversity index of

0.134 or less.4 This implies that in most labor markets in order to guarantee effective

4These numbers are computed by the authors based on Table 6 of Gordon (2005) . Language
diversity in a country is measured by Greenberg’s diversity index, defined as D = 1−PK

k=1 p
2
k, where
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communication individuals have to know more than one language.

Two important language related phenomena occurred on the second half of the

twentieth century. On the one hand, the fall of dictatorships in Europe and the process

of decolonization in Africa and Asia implied that, in many countries, widely spoken

languages, but only informally used, gained official status and were given priority in

education over the former official, usually colonial, languages. On the other hand,

the subsequent waves of immigration to Northern Europe and North America brought

the issue of language assimilation of immigrants to their host countries.

Most research on language done by economists has focused on this second issue,

approaching language as a form of human capital valued by the market, and crucial

to convergence between wages of immigrants and natives. A recent stream of the

economic literature studies changes in the language of education and attempts to

measure their economic effects. As examples we have the language switch from French

to Arabic in Morocco, from English to Welsh in Wales, from Russian to Estonian in

Estonia, or from English to Spanish in Puerto Rico (see Angrist and Lavy 1977, Grin

and Vaillancourt 1998, Sabourin and Bernier 2003, Angrist et al. 2006). However,

evidence on the economic effects of switching from a metropolitan to a local language

is so far inconclusive. While Angrist and Lavy (1977) find that the language switch

in Morocco decreased returns to education, Angrist et al. (2006) show that once

education-specific cohort trends were introduced, English instruction had no effect on

English-speaking ability among Puerto Rican natives..

Similarly to other European countries, Spain is characterized by a vast language

diversity. Altogether, around forty percent of the population of Spain lives in areas

with two official languages. While Castilian (Spanish) is official in the totality of the

territory, Catalan, Galician, and Basque share co-officiality with Castilian in their own

pk is the fraction of total population speaking language k, and K is the total number of languages
spoken in a country. This index represents the probability that any two randomly selected individuals
of the country have different mother languages. For total diversity and no two individuals having the
same mother language this index is 1; for no diversity at all and everyone having the same mother
language this index is 0.
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territories.5 A comparison of the importance of these languages in their territories

reveals that Galicia, with little immigration, has the highest proportion of speakers

of their own language. However, Catalonia exhibits the best evolution of indicators

of knowledge, use, and favorable attitudes towards the language. Not only language

knowledge has increased through the past twenty years, but also the proportion of

individuals who consider Catalan their main language. Basque Country and Navarra

on their turn, occupy the first place in commitment to one’s language: out of those

who speak Basque, the proportion that also writes is higher than its equivalent for

Catalan in Catalonia and Galician in Galician (Siguán 1999).

During most of its history Catalan language has been official in Catalonia. How-

ever, from the forties to the seventies, during Franco’s regime, Spanish was declared

the only official language in Catalonia (and actually in the whole of Spain), while

Catalan was reserved for private use. This repression, combined with massive immi-

gration of Spanish speakers to Catalonia, helps to explain how an important propor-

tion of Catalans did in the recent past not master Catalan, even if it was their native

language.

After Franco’s regime, Catalan language regained officiality;6 the reestablished

Catalan autonomous government provided several incentives for its propagation and

wider use, as the normal language of public and private communication. The “Nor-

malization policy” (normalització), enacted in the early eighties, extended the use of

Catalan in the fields of education, public administration and public media. In this

period Catalan progressively replaced Castilian as the main language of instruction

in primary, middle, and secondary schools.

5Catalan is official in Catalonia (6,995,206 inhabitants in 2005), in Valencian Country (4,692,449
inhabitants), and in Balearic Islands (983,131). Galician is official in Galicia (2,762.198) and Basque
is official in the Basque Country (2,124,846) and in the north of Navarra. These regions represent
39.81% of the total Spanish population (44,108,530). Other languages are Asturian or Bable (with
around 600,000 speakers and not official in its territory: Asturias and the north of Castilla-Leon),
and Aranés (Occitan Language, official in Vall d’Aran, within Catalonia, with 9,100 inhabitants).

6The interested reader can see the articles on language of the Spanish Constitution and of the
Autonomy Statute for Catalonia in Appendix A.1.
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Figure 1 shows the evolution of spoken Catalan in the three main Catalan-speaking

areas. In Catalonia, the only area with active public policies to foster language knowl-

edge, there is a recovery of spoken Catalan from the mid-seventies onwards. In Va-

lencia and Balearic areas, Catalan is also co-official with Castilian, but public policies

have been less active in promoting its knowledge and use. Figure 2 illustrates the

percentage of Catalan knowledge in Catalonia by level of proficiency: understanding,

speaking, reading and writing.

The “Normalization policy” in Catalonia can be divided into two main periods.

The first period, from 1980 to 1990, was characterized by the sensitization of the

population and an increase in the knowledge of the language. This stage depended

primarily on schools for implementation. In 1980 a General Directorship of Linguistic

Policy (GDLP) was created, and in 1983 the Linguistic Normalization Bill was passed

unanimously in the Catalan Parliament. This law helped substantially to the con-

solidation of Catalan, particularly in the fields of education, public administration

and public media. It was the legal instrument which allowed the formulation of a

linguistic-educational system characterized by the progressive replacement of Castil-

ian by Catalan as the main language of instruction in primary, middle and secondary

schools, and the teaching of Castilian as a subject. The municipal Catalan-language

services acted as the main instruments of language diffusion among the adult popu-

lation, as did the new Catalan language mass media created by the Generalitat, the

autonomous Catalan government.

The second stage, from 1990 up to nowadays, has seen the territorial and sectorial

expansion of the language policy. The previous legislation has been reformed and a

new law, the General Plan of Linguistic Normalization, was approved in 1998. In this

strategic plan, the Generalitat has involved organizations of all domains and sectors

(including technical and scientific), both public and private, in its ongoing efforts to

promote Catalan in both civil society and the functioning of public administration

and institutions. The main novelty with respect to the 1983 Bill lays in its guarantee
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of the presence of Catalan in domains which had not been hitherto regulated, such

as privately owned media, cultural industries or the socio-economic sphere. In the

first of these domains the Bill reserves a percentage of broadcast time in Catalan; in

the second, the Bill allows the Generalitat to establish quotas on cinematographic

distribution and showings; and in the third, the Bill regulates the use of Catalan

in publicly owned enterprises, public service enterprises, customer service, consumer

information, publicity and professional activity.

The Bill also imposes on the Generalitat the duty of developing instruments for

general language planning in the form of programs to establish the most convenient

objectives and measures to each moment, and for the evaluation of the results. In this

regard, the linguistic census of 1986, 1991, and 1996 show steady advances in all four

areas of language proficiency (understanding, speaking, reading, and writing), even

though the disparity among percentages remains.7 The normalization policy has been

especially successful in those sectors in which the Generalitat had exclusive competen-

cies. In contrast, success has been less prominent in those which were not regulated

at the time, such as the private and socio-economic domains8. Unlike in the Basque

country, where reading, speaking, and writing skills increase in similar proportions,

in Catalonia writing skills increase the most (Casesnoves, Turell and Sankoff 2006).

Moreover, the increased use and knowledge of Catalan does not undermine the use of

Castilian. In particular, Castilian-speakers have increased their knowledge of Catalan

at the same time as they have maintained their intensive use of Castilian (Vila and

Vial 2001). And interestingly, as remarked by Woolard (1989), Castilian speakers

born outside Catalonia are more likely than those born in Catalonia to attempt to

learn Catalan. Despite these facts, since 1983 there has been a steady increase in

the knowledge of Catalan in the whole of Catalonia, in all spheres and among all age

groups. In the next section, we will provide descriptive evidence for over-education

7From the 94.97% that understand Catalan to the 45.84% that can write it according to the 1996
census.

8Figures for the 2001 census have not yet been made available to the general public.
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rates by Catalan knowledge and several demographic characteristics.

4 Data

We use two samples of 250,000 randomly selected individuals, extracted from census

data for 1991 and 1996,9 provided by the Catalan and Spanish National Statistical In-

stitutes (IDESCAT-INE). These datasets contain information on personal attributes

such as gender, age, marital status, schooling, place of residence, place of birth, num-

ber of years in Catalonia, occupational status, and knowledge of Catalan. We combine

this information with data at the district area, called municipi, to capture the ex-

ternality effects of residing in areas with high employment rates and/or widespread

Catalan knowledge.

We restrict the sample to only parents and children aged between 16 and 60,

born in Spain and participating in the labor force. The final sample contains 96,863

individuals for year 1991, and 96,985 individuals for 1996. Appendix A.2 details the

sample selection.

We consider an individual as over-educated when he/she has more years of school-

ing than the mean for the occupation plus one standard deviation. Appendix A.3.

describes in greater detail the definition of over-education and under-education as

well as the rest of variables.

Knowledge of Catalan, classified into understanding, reading, speaking and writ-

ing Catalan, is self-reported. Because Catalan is linguistically close to Castilian,

respondents may over-report their knowledge of Catalan. To alleviate the possible

biases caused by self-reporting and linguistic closeness (Charette and Meng 1994), we

class individuals who claim to either understand, only speak, or only read Catalan as

having a basic level of Catalan knowledge; individuals who report to read and speak

will be in the intermediate level, while those who can write have a superior level of

9Unlike the census of 1991, applied in all Spain, the census of 1996 was only applied in Catalonia.
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Catalan knowledge.

Descriptive statistics for all variables by gender and census year are presented in

Table 1, where we can see that over- and under-education each amount to between 9%

and 15% of the labor force, that is, the skill mismatch involves in between 18% and

30% of the labor force. Gender differences in over-education rates are not systematic:

while in 1991 over-education is less likely among females, the opposite is observed in

1996. However, the incidence of over- and under-education decreases over time for

both genders. This improvement in skill matching is associated with an increase of

the educational attainment of the whole population in this period. Average years of

schooling of adequately educated workers increased from 7.7 and 8.6 to 8.5 and 9.3 for

men and women, respectively. We also observe that over-educated workers of both

genders tend to be younger than adequately educated workers, while the opposite

is true for under-educated workers. Therefore, skill mismatch mainly affects young

workers and tends to diminish over time as workers’ schooling increases.

The descriptive analysis clearly suggests a positive relationship between over-

education and Catalan knowledge. It is more likely to find individuals who read

and speak, and write Catalan among the over-educated than among the adequately

educated. On the contrary, among the under-educated it is less likely to find indi-

viduals who read and speak, and write Catalan. Conversely, the probability of being

over-educated is higher among individuals, male or female, who exhibit an interme-

diate or superior level of Catalan knowledge. Notice also that average knowledge of

Catalan increases over time. Furthermore, women are always more proficient than

men.

The proportion of over-educated individuals in the service sector is above the

average for the overall economy, although it decreases over time. Moreover, it is worth

noting that the percentage of female workers in the service sector is also considerably

higher than the economy’s average. As we will see below, this difference may be the

underling reason for the over-education gender gap. Interestingly, average marriage
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rates are higher for men than for women. The percentage of the population directly

affected by the Normalization process, is higher for women than for men and it is

growing over time for both genders: from 3.3% in 1991 to 10.2% in 1996 for men, and

from 3.0% in 1991 to 12.7% in 1996 for women.

The population of Catalonia is strongly concentrated: 80% reside in the province

of Barcelona, although this percentage is decreasing over time. Girona, Tarragona

and Lleida, in this order, follow in importance as regions of residence. Data at the

municipal level confirm the population’s increasing Catalan proficiency, as well as an

increase in the service sector’s share in the economy and a decrease of employment

rates for both genders.

Approximately one third of the sample consists of people born outside Catalonia;

within this group, more than two thirds come from Andalusia alone, while very few

come from other Catalan-speaking areas such as Valencia, the Balearics or La Franja

(a thin stretch in neighboring Aragon). The data also reveal a reduction of the

proportion of individuals born outside Catalonia and of the proportion of men and

women born in Andalusia. Individuals born outside Catalonia arrived mostly at the

end of the sixties and have been in Catalonia for an average of between 23 and 25

years in 1991, and between 27 and 28 years in 1996. Furthermore, around one third

of them arrived when they were no older than 10.

In sum, the descriptive analysis suggests that the knowledge of Catalan increases

the probability of over-education and decreases the probability of under-education.

This first approximation can lead us to think, as it is usually the case in the public

discussion on language policy in Catalonia, that individuals who are not fluent in

Catalan tend to be under-educated, that is, they are discouraged to attend to school

because of the switch in the language of instruction. In the next section, we will see

how this picture changes once we control for several socio-demographic attributes and

account for endogeneity of Catalan knowledge.
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5 Estimation

In this section we proceed to a more in-depth analysis of how over-education in Cat-

alonia is related to Catalan knowledge. To this purpose, we first perform probit

estimations for years 1991 and 1996, for males and females separately. As explana-

tory variables we include personal characteristics such as schooling and its square,

age and its square, an interaction term between schooling and age, marital status,

and a set of occupational and sectorial variables. Furthermore, we also control for

the local labor market characteristics by including as explanatory factors the employ-

ment rate in the municipi, the share of those employed in the service sector in the

municipi, and a set of regional dummies. Finally, alternative estimations are done

for the intermediate (reading and speaking) and superior (writing) levels of Catalan

knowledge. Under this standard probit approach Catalan knowledge is considered as

an exogenous explanatory factor. This will be the case if language is not a choice

that needs to be explained and it is instead an ethnic attribute that signals belonging

to a given community.

5.1 Over-Education by Level of Language Knowledge

Table 2 shows the representative and average discrete effects and Catalan premia

obtained from standard probit models, for over-education and under-education, pre-

sented separately for the intermediate and superior level of Catalan knowledge. Dis-

crete effects are defined as the variation in the probability of over-education produced

by a discrete variation in the level of Catalan knowledge. A representative individual’s

discrete effects are called representative discrete effects, whereas average discrete ef-

fects correspond to the average of discrete effects over all individuals. In Appendix

A.4. we report the formal expressions of these definitions.

This table shows that representative discrete effects of Catalan knowledge on the

individual likelihood of being over-educated are negative and significant for almost
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all groups, although the magnitude of the effect in absolute terms is smaller when

occupational and activity dummies are included in the analysis. Average discrete

effects are also found to be negative and with greater absolute values, but, unlike

representative discrete effects, they are clearly not significant. For example, for a

woman of average socio-demographic characteristics, reading and speaking Catalan

in 1996 decreases the probability of her being over-educated by 0.29 percentage points

and this effect is significantly different from zero. However, for all women in 1996

reading and speaking Catalan decreased the probability of being over-educated on

average by 3.16 percentage points, and this contribution is non significantly different

from zero. The difference between representative and average effects is produced

by the curvature in the cumulative function (Jensen’s inequality). In contrast, the

higher standard deviations for average effects are caused by the strong variation of

effects across individuals, which is not considered in the standard deviation of effects

for a representative individual. The net result of higher means and higher standard

deviations for average effects is that the average discrete effects are non significant.10

Both representative and average effects of language knowledge on over-education

are larger for women than for men. Moreover, these effects are decreasing over time,

as they fall from 1991 to 1996, and they are decreasing over the level of proficiency

in the language, as the effects are smaller for writing than for reading Catalan.

Table 2 also reveals that Catalan knowledge increases the probability of under-

education. As with over-education, the effects of language on under-education exhibit

smaller absolute values when the estimation accounts for occupation and activity.

Similarly, average effects are larger but not significant compared to representative

effects.

It is interesting to notice how the results obtained from the standard probit analy-

sis clearly differ from what the descriptive statistics suggested. As we can recall from

Table 1, the percentage of over-educated workers is significantly higher among those

10In the remainder of the paper, we will limit our discussion on the effects of language knowledge
on over-education to average discrete effects.
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with an intermediate or superior level of Catalan knowledge. This is observed both in

1991 and 1996 and for both males and females. In 1996, for instance, 14.3% of females

with superior level of Catalan knowledge were over-educated, while the corresponding

percentage among those with no Catalan knowledge was 5.4%. However, the estima-

tion results obtained from a standard probit reveal that a superior level of Catalan

knowledge significantly diminishes the individual likelihood of over-education.

These results suggest the existence of some degree of substitution between lan-

guage skills and educational attainment: workers with Catalan knowledge are more

likely to occupy jobs where their educational attainment match better with job edu-

cational requirements. The opposite is true for workers without Catalan knowledge,

who have less opportunities to work in jobs that suit their education level, and there-

fore have diminished career prospects. Notice, however, that this negative effect of

Catalan knowledge on over-education is only significant at the individual level. On

average, because of the strong variation across individuals, one cannot reject the

hypothesis that this effect is zero.

5.2 Endogeneity of Language Knowledge

The previous estimations constitute an important evidence of the effect of Catalan

knowledge on over-education. They provide unbiased results if language knowledge is

an exogenous variable, i.e., if language were merely an ethnic attribute, as assumed

by the early studies on the economics of language (Becker 1957 and Reynauld and

Marion 1972; see Grin 2003 ). These estimations, however, do not account for the

possible endogeneity of language knowledge: the effect estimated by a standard probit

may be driven by attributes that account for both language knowledge and over-

education. Even in this non-linear limited-dependent variable estimation, the effect

of the unaccounted language variables on over-education could contain the effect of

other variables that determine Catalan knowledge. Hence, if Catalan knowledge is not

exogenous, the estimation results of a standard probit will be biased. Thus, in order
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to account for selection into knowing Catalan, we estimate the probability of being

over-educated (and under-educated) conditional on the level of Catalan knowledge by

gender and Census year.

We proceed in a two-step estimation, as in Willis and Rosen (1979). In the first

stage, estimation selection into Catalan knowledge is accounted for by the same vari-

ables of the over-education equation, explained above, augmented by: the percentage

of individuals born in Catalonia and the percentage of individuals who write Catalan

in the municipi, a dummy variable indicating whether the individual was affected by

the Normalization process; whether the individual arrived to Catalonia younger than

10 years of age, years since migration; an interaction term between years since migra-

tion and whether the individual arrived before 10; origin variables such as whether

the individual was born in Andalusia, Valencia and Balearics, or La Franja.11 As

exogenous sources of variation, these variables allow us to identify the recursive bi-

variate probit model (Maddala 1983); thus, they are only included in the language

selection equation, but excluded in the over- and under-education equations. The

variables assumed to affect Catalan knowledge but not directly the probability of

over- or under-education represent the externality effect of the community of resi-

dence on Catalan knowledge, the exposure to schooling in Catalan, and the language

predominant in the environment where the individual was raised.

Introducing origin variables as instruments may at first seem objectionable, partly

because individuals who were born outside their current place of residence are usually

considered as immigrants and, therefore, different from natives in more than their

knowledge of the local language. However, one has to bear in mind that in this

particular context we are comparing Spanish citizens perfectly equivalent in physical

(racial), religious, and legal terms. Moreover, individuals born outside Catalonia are

not unassimilated newcomers; as seen above, they arrived in Catalonia when they

were, on average, between 23 and 25 years old and one third of them before the

11The estimation results of the first stage are very similar to those obtained in Rendon (2006).
The details of the estimation are available upon request.
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age of 10 years. As such and irrespective of their level of knowledge of the Catalan

language, they identify themselves as Catalans and are considered Catalans by those

born in Catalonia. Our case of study has the additional specificity that, unlike in

most economies, in Catalonia not all natives know their language, but all of them

know the language of the individuals born outside, Castilian. These particularities

substantiate origin variables as instruments that are only correlated with Catalan

knowledge, but not with over- and under-education.12

Using the estimated parameters of the language selection equation, we proceed to

estimate the second stage, the probability of being over-educated (or under-educated)

conditional on a given Catalan proficiency level. Table 3 reports the estimation results

for the case of over-education. First, we find a positive effect of schooling on the like-

lihood of being over-educated. This is not surprising, since the Spanish labor market

has been characterized in recent years by a remarkable incidence of over-education

among individuals with tertiary education. In contrast, the estimated coefficient for

age is found to be negative and significant, indicating that young workers are more

likely to suffer from over-education. This result is in line with the recent trends

observed in the Spanish labor market, with young people facing great difficulties in

finding a job, and accepting jobs for which they are over-educated while continuing

to look for better ones.

As regards the explanatory variables referring to the district area, our results

reveal a negative and significant effect of the employment rate at the municipi on

the individual likelihood of being over-educated, but only in 1991. In municipis of

high employment, where it is more likely to find a job, it is also more likely to find

an appropriate job. In 1996, we also find a negative and significant effect of the

variable “share of employed workers in the service sector in the municipi” level on

the individual likelihood of over-education among males. However, for females this

12Nevertheless, results based on this identification strategy should be taken cautiously, as the
independence assumption and thereby the identification of the language premium weakens if natives
have better networks and end up being better placed than individuals born outside Catalonia. Thus,
these results can be improved when richer datasets and wider sets of instruments become available.



Over-Education in Multilingual Economies. Blázquez and Rendon. Oct. 2006 20

effect is found to be positive and significant. This result could be explained by the

fact that over-education is more likely in the service sector, and that the proportion

of females employed in this sector is considerably higher than for the whole economy,

as we recall from Table 1.

Notice also that the correlation coefficient is always negative and significantly

different from zero, with a magnitude of between -5% and -10%, showing that the

over-education equation is not independent from the selection equation and that un-

observables that increase Catalan knowledge are negatively correlated with unob-

servables that increase over-education. Reported likelihood ratio tests also reject

the hypothesis of independence between the language and over-education equations,

implying that for estimating over-education it is important to correct for language

selection.

Table 4 presents the predicted probabilities of being over-educated by Catalan

reading and speaking, and writing skills based on previous estimations. As shown in

the descriptive statistics, for all groups the actual probability of being over-educated

is substantially higher for individuals who know Catalan. However, this compari-

son does not reveal much, because it is made across groups with different individual

attributes. A valid comparison of possible outcomes should be made for the same sub-

group of the population, and that is possible after recovering the parameters of the

language and the over-education equations. This is contained in the average discrete

effects of Catalan knowledge, which are found to be negative, suggesting that Cata-

lan knowledge indeed reduces the likelihood of over-education (the formal expressions

of these average effects are detailed in Appendix A.4 ). For instance, the illusion

that Catalan knowledge increases over-education may result of naively comparing

the probabilities of over-education for individuals who know and for individuals who

do not know Catalan, 17.62% and 8.93%, respectively. In contrast, Catalan knowl-

edge decreases over-education by 1.85% percentage points for individuals who know

Catalan and by 0.84% percentage points for individuals who do not know Catalan.
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However, the standard deviation of these effects is so high, that they end up being

not significant: one cannot reject that all these effects are significantly different from

zero.

Note that the effect of language on over-education is higher for men than for

women, decreasing over the level of Catalan proficiency, decreasing over time, and

higher for individuals who know Catalan than for individuals who do not know it.

Returns to language in terms of reducing over-education may decrease as more individ-

uals know Catalan and job mismatch declines over time. Interestingly, the difference

in these returns by actual language knowledge conforms to the theory of comparative

advantage, that is, individuals with higher returns to language knowledge are those

who actually know it.

We also check for robustness of these results by trying different specifications. Our

main results are summarized in Table 5. This table shows the average discrete effects

for standard probit and bivariate probit estimations, with and without activity and

occupation dummies, both for over and under-education. These alternative specifica-

tions do not alter substantially the findings discussed above. However, accounting for

endogeneity of Catalan knowledge tends to increase the absolute value of the average

discrete effects on over-education for individuals who read and speak Catalan, but it

decreases these same effects for individuals who do not read and speak it. For writing

skills bivariate probit estimations yield generally smaller average discrete effects than

standard probit estimations, except for women.

In short, selection does matter; neglecting language selection leads to underesti-

mating the effect of Catalan on over-education for reading and speaking skills, and

mostly to exaggerating it for writing skills. In no case does this accounting change

that returns to language in terms of reducing over-education are on average negative

but systematically non-significant.
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6 Conclusions

Catalonia’s multilingual economy provides a unique opportunity to assess the in-

cidence of language skills on over-education. Catalan language, formerly confined

to informal uses, became co-official in coexistence with Castilian (Spanish) and the

language of instruction in the early eighties. This change resulted in an important

increase in the knowledge and use of Catalan, that did not however undermine the

intensive use of Castilian in most spheres of communication.

In this study, we inquire whether individuals with deficient language skills may

compensate for this disadvantage by accepting jobs for which they have excessive

formal skills. At first glance, descriptive evidence suggests that individuals with

better language knowledge appear more likely to be over-educated. In other words,

individuals who do not know Catalan are more likely to acquire less education. This

naive analysis of the data appears to support the ‘discouragement hypothesis’, a

common presumption in Catalonia and, especially, in the rest of Spain: individuals

that are less fluent in the language of instruction are discouraged to proceed with

formal education, drop out of school, and at the end, acquire less education.

A more detailed analysis consists on the estimation of a model that controls for

several socio-demographic workers’ attributes. In such a model, we find that lan-

guage knowledge has in fact a negative effect on over-education, which supports the

hypothesis of language skills substitution: individuals who are less fluent in Catalan

compensate for this disadvantage by acquiring more formal education. This effect

is robust to accounting for endogeneity of language knowledge and significant for a

representative individual. However, this negative effect is so heterogeneous across

individuals that once we compute average discrete effects of language knowledge on

over-education, it becomes mostly non-significant.

Our results have implications for contemporary language policy issues, especially

in countries that have undergone a change in the language of instruction, such as

Morocco from French to Arabic, Wales from English to Welsh, Estonia from Russian
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to Estonian, or Puerto Rico from English to Spanish. In these economies, individuals

who are not fluent in the language of instruction may get discouraged and acquire

less formal education or, on the contrary, compensate for their disadvantage by ac-

quiring more formal education. The two effects seem plausible and could be present

in public policy discussions. Our findings based on evidence for Catalonia show that

the substitution effect between formal and language skills is weakly predominant over

the discouragement effect.
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Appendix

A.1. Legal Status of Catalan
The following are translations of articles related to language in Catalonia from the
Spanish Constitution and from the Autonomy Statute for Catalonia. They are taken
from Webber and Strubell i Trueta (1991).

Spanish Constitution (1978). Article 3:

1. Castilian is the official language of the State. All Spaniards have the duty
to know it and the right to use it.

2. The other Spanish languages will also be official in their respective Au-
tonomous Communities, in accordance with their Statutes.

3. The richness of Spain’s different linguistic modalities is a cultural patri-
mony which will be the object of special respect and protection.

Autonomy Statute for Catalonia (1979). Article 3:

1. Catalonia’s own language is Catalan.

2. The Catalan language is the official one in Catalonia, as it is Castilian,
official throughout the Spanish State.

3. The Generalitat will guarantee the normal and official use of both lan-
guages, will take the necessary measures to ensure adequate knowledge of
them and will create the conditions which will allow them to attain full
equality with respect to the rights and duties of the citizens of Catalonia.

A.2. Sample Selection
The following table illustrates the importance of the selection criteria in constructing
the sample.

1991 1996
Total sample 250 000 250 000
Only main household members: parents and children -17 654 -17 903
Only individuals between 16 and 60 years old -82 297 -81 770
Only Spaniards -5 740 -4 745
Only if arrival in Catalonia available -3 788
Only individuals in the labor force -47 421 -44 809
Only if Catalan language variable available -25
Selected sample 96 863 96 985
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A.3. Definition of the Variables
The explanation on the construction of each variable is presented below.

Over-education.- A worker is defined as over-educated if his/her years of
schooling are above the mean educational level of the corresponding occu-
pation plus one standard deviation. Adequately educated workers are those
whose educational level is higher than the mean educational level of the corre-
sponding occupation minus one standard deviation and lower than the mean
educational level plus one standard deviation. And finally, a worker is under-
educated if his/her educational attainment is below the mean education of
the corresponding occupation minus one standard deviation.13

Schooling.- The census reports the maximum level of studies attained by the
individual. To each level, we assign the number of years of schooling.

Age.- It is the census year, 1991 or 1996, respectively, minus the year of birth.

Normalization.- If the individual was younger than 12 years old in 1984, this
dummy variable takes the value of one and zero otherwise.

Married.- This variable takes the value of one, if the respondent reports to
be currently married; it is zero if the respondent reports to be a widow(er),
separated, or divorced.

Residence variables.- The census reports the municipi and the Province of
residence for each individual. With this information we construct dummies
for Lleida, Girona and Tarragona.

Origin variables.-The census reports the municipi and the province of birth
for each individual. With this information we construct dummies for people
who are not born in Catalonia: Andalusia, Valencia, Balearics and La Franja.

YSM (Years since Migration).- The census reports the year of arrival to
Catalonia. YSM is the census year minus this number. We also construct
the dummy indicating if somebody arrived when s/he was no more than 9
years old.

Municipal variables.- We use the residence variable to assign to each individ-
ual the corresponding information of the municipi.

13Among the several ways of measuring fit between workers’ acquired and required schooling, two
main approaches, subjective and objective, can be distinguished. Subjective definitions are based on
individual workers’ self-reports on their level of skill utilization. Objective definitions can be classified
into two types. In the first type, over-education is assessed by comparing years of education with
the average educational level in the worker’s current occupation. This method consists of using the
distribution of levels of education to construct an over-education index. The second type of objective
definition of over-education is based on a comparison between the actual educational level and the
job-level requirements. In this paper we use the first type of objective definition.
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Occupational dummies.- These are (1) agricultural occupations (reference
group), (2) industrial occupations, (3) trade, service and professional occu-
pations.

Activity dummies.- These are: (1) agricultural activities (reference group),
(2) industrial activities, (3) trade activities, (4) service activities.

A.4. Computing the Effect of Language on the Probability of
Over-Education
We use the estimated parameters from a bivariate probit, bβ2, bβ1,bρ,, to compute the
relevant counterfactuals and with them the individual contribution of knowing Cata-
lan to the probability of over-education:

∆ = E
³
y2|X2,X1, bβ2, bβ1,bρ, y1 = 1´−E

³
y2|X2, X1, bβ2, bβ1,bρ, y1 = 0´ = Pc − Pn,
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Φ2(X2β2,X1β1,ρ)

Φ(X1β1)
and Pn =

Φ2(X2β2,−X1β1,−ρ)
Φ(−X1β1)

. The average discrete effect is

then ∆ = N−1Σ∆ = P c−P n, where P c = N−1ΣPc and P n = N−1ΣPn. The variance
of this effect is
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Given that over-education parameters by Catalan knowledge are computed separately,
they are independent. The derivatives of the individual predicted probabilities of
over-education conditional on Catalan knowledge with respect to each coefficient -
see Greene (1996, 1998) - are
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The average derivatives required to compute the previous variances are just the av-
erage of these expressions over all individuals.
For the standard probit model with estimated parameters eβ2 associated with the
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individual attributes X2 and parameter d associated with Catalan knowledge, the
individual discrete effect ∆s of Catalan knowledge is:

∆s = E
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X2
eβ2 + d

´
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Then, the average discrete effect is just an average of the individual discrete effects:
∆s = N−1Σ∆s and its variance is:
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With these same parameters eβ2, the discrete effects ∆d are computed for a “rep-
resentative individual,” at the mean of the matrix of attributes X2 = N−1ΣX2:
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this is the variance for one individual, a representative one, there is no variation
across individuals as in the variance of the average discrete effect, V ar
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Table 1: Summary Statistics
Census Year 1991 1996
Gender Men Wom. Men Wom.

Education
%Under-educated 14.1 12.5 9.1 8.4
%Adequately Educated 71.5 75.9 81.2 80.7
%Over-educated 14.4 11.6 9.7 10.9

Average Years of Schooling of the
Under-educated 3.9 4.6 5.9 5.7
Adequately Educated 7.7 8.6 8.5 9.3
Over-educated 12.0 12.8 12.8 13.6

Average Age of the
Under-educated 46.1 43.4 45.2 42.4
Adequately Educated 37.8 34.4 38.4 36.2
Over-educated 34.3 31.5 36.3 33.5

% Read & Speak Catalan among the
Under-educated 39.8 50.3 57.1 64.7
Adequately Educated 64.9 75.2 75.0 83.8
Over-educated 77.1 82.1 88.9 92.8

% Write Catalan among the
Under-educated 17.2 26.8 28.8 39.1
Adequately Educated 37.1 51.5 46.0 60.7
Over-educated 54.0 65.2 67.6 80.6

% Over-education among those who
Read & Speak Catalan 17.6 13.0 11.5 12.1
Do not Read & Speak Catalan 8.9 7.7 4.2 4.6
Write Catalan 21.2 15.1 14.0 14.3
Do not Write Catalan 10.5 8.1 5.9 5.4
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Table 1 (cont): Summary Statistics
Census Year 1991 1996
Gender Men Wom. Men Wom.

%Over-educated: Total 14.4 11.6 9.7 10.9
%Over-educated: Service Sector 17.7 12.8 11.6 12.0

% Women 34.5 37.3
% Women working in the Service Sector 56.6 57.0

% Married 69.6 59.5 67.0 59.9
% Normalized 3.1 3.9 10.2 12.7

Residence
% Barcelona 86.3 77.7 75.0 75.8
% Girona 8.7 8.9 9.1 9.7
% Lleida 5.9 5.5 6.3 5.7
% Tarragona 9.1 7.9 9.6 8.8

Municipi
% writes Catalan in Municipi 39.8 40.5 46.0 46.4
% Catalan-born in Municipi 67.3 67.7 68.5 68.6
% work in Services in Municipi 51.6 52.6 57.2 58.2
% employed over population in Municipi 37.2 37.5 36.4 36.4

Origin
% not born in Catalonia 37.6 30.2 31.0 24.9
% born in Andalusia 24.1 18.3 19.5 14.4
% born in Valencia-Balearics 1.2 1.2 1.1 1.1
% born in Franja 0.5 0.5 0.4 0.4
% arrived age ≤ 9 11.0 11.1 10.0 9.6
Years since migration if not born in Cat 25.0 23.6 28.4 26.8
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Table 2. Over and Under—Education Language Discrete Effects and Premia
by Reading and Speaking, and Writing Skills (Standard errors in small fonts)
Catalan Skill Reading and Speaking Writing
Census Year 1991 1996 1991 1996
Gender Men Wom. Men Wom. Men Wom. Men Wom.
Over-education
Basic
Representative -2.14 -4.88 -0.15 -2.06 -1.78 -3.63 -0.09 -1.06

0.21 0.45 0.03 0.35 0.15 0.29 0.02 0.16

Average -3.54 -4.44 -2.75 -5.67 -3.17 -3.52 -1.89 -3.48
3.51 5.20 3.52 6.52 3.18 4.31 2.45 4.11

Occupation and Activity dummies
Representative -0.30 -0.65 0.00 -0.29 -0.25 -0.52 0.00 -0.15

0.07 0.15 0.00 0.09 0.05 0.10 0.00 0.04

Average -1.33 -2.02 -1.04 -3.16 -1.17 -1.73 -0.72 -1.88
1.61 2.72 1.46 3.69 1.40 2.35 1.01 2.22

Under-education
Basic
Representative 1.96 10.35 3.18 4.81 1.66 10.34 2.51 6.21

0.27 0.49 0.38 0.65 0.26 0.51 0.34 0.54

Average 2.06 9.01 3.16 4.63 1.76 9.05 2.51 5.98
1.31 1.96 1.70 1.60 1.19 1.95 1.44 1.81

Occupation and Activity dummies
Representative 0.42 0.27 0.68 1.39 1.51 1.92 0.66 1.93

0.14 0.27 0.17 0.23 0.18 0.28 0.17 0.23

Average 2.33 2.62 0.92 2.37 0.67 0.36 0.97 1.72
2.76 2.91 1.21 2.89 0.96 0.65 1.29 2.23
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Table 3. Over—Education Equation by Reading and Speaking, and Writing Skills
Standard errors in small fonts

Catalan Skill Reading and Speaking Writing
Census Year 1991 1996 1991 1996
Gender Men Wom. Men Wom. Men Wom. Men Wom.

Constant -6.87 -6.30 -18.21 -12.07 -6.88 -6.29 -18.19 -12.04
0.24 0.39 0.45 0.56 0.24 0.39 0.45 0.56

Schooling 1.13 0.97 3.02 1.92 1.13 0.97 3.02 1.92
0.02 0.03 0.06 0.07 0.02 0.03 0.06 0.07

Schooling2 -2.82 -2.09 -10.54 -6.20 -2.82 -2.11 -10.54 -6.20
×10−2 0.06 0.09 0.24 0.27 0.06 0.09 0.24 0.27

Age -0.18 -0.17 -0.36 -0.45 -0.19 -0.18 -0.37 -0.46
×10−1 0.07 0.11 0.09 0.12 0.07 0.11 0.09 0.12

Age2 0.26 0.43 0.48 0.54 0.26 0.45 0.48 0.55
×10−3 0.09 0.14 0.12 0.15 0.09 0.14 0.12 0.15

Age × Schooling -10.01 -23.10 -6.66 -7.36 -9.77 -22.81 -6.46 -6.93
×10−4 3.07 4.21 4.82 6.21 3.07 4.21 4.82 6.21

Married 0.70 -0.00 -0.52 -0.15 0.70 0.01 -0.51 -0.14
×10−1 0.24 0.30 0.27 0.28 0.24 0.30 0.27 0.28

Lleida resident 0.73 0.27 -0.52 -0.03 0.78 0.31 -0.51 -0.01
×10−1 0.39 0.54 0.48 0.56 0.39 0.54 0.48 0.56

Girona resident 0.44 -0.28 0.05 -0.48 0.45 -0.24 0.06 -0.46
×10−1 0.36 0.51 0.45 0.51 0.36 0.51 0.45 0.51

Tarragona resident -0.04 -1.21 -1.54 -0.44 -0.03 -1.20 -1.52 -0.41
×10−1 0.34 0.52 0.42 0.49 0.34 0.52 0.42 0.49

% Muna Employed -1.69 -1.47 -0.64 -0.07 -1.68 -1.50 -0.63 -0.07
0.47 0.68 0.47 0.56 0.47 0.68 0.47 0.56

% Muna Services -0.03 0.16 -0.24 0.37 -0.03 0.15 -0.25 0.36
0.08 0.12 0.10 0.12 0.08 0.12 0.10 0.12

Dummies
Activity X X X X X X X X
Occupation X X X X X X X X

ρ -0.06 -0.11 -0.05 -0.10 -0.05 -0.10 -0.04 -0.08
0.01 0.02 0.02 0.03 0.01 0.02 0.02 0.02

LRT (ρ = 0) 16.42 9.21 6.21 12.72 13.42 26.43 5.38 13.40
a Percentage in municipi.
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Table 4: Probability of Over—Education and Average Discrete Effect (in %)
by Catalan skills. Standard errors in small fonts

Census Year 1991 1996
Gender Men Women Men Women
Knowledge Knw. D.knw Knw. D.knw Knw. D.knw Knw. D.knw
Reading and Speaking
Actual 17.62 8.93 13.03 7.66 11.50 4.23 12.11 4.63
Pred: Know 19.21 8.38 15.06 5.65 13.83 4.18 17.03 4.77

25.28 17.40 22.93 14.34 22.96 13.69 24.61 14.37

Pred: DKnow 21.06 9.22 18.06 6.83 15.31 4.57 20.79 5.70
26.60 18.50 25.22 16.02 24.19 14.44 27.16 15.92

Av. D. Effect -1.85 -0.84 -3.00 -1.18 -1.48 -0.39 -3.76 -0.94
1.84 1.36 3.31 2.14 1.86 0.97 4.07 2.06

Writing
Actual 21.19 10.47 15.09 8.06 14.03 5.86 14.32 5.41
Pred: Know 23.35 10.09 18.63 6.68 17.08 6.12 20.19 6.49

26.63 19.16 24.68 15.63 24.74 16.08 25.75 16.52

Pred: DKnow 24.86 10.87 21.45 7.92 18.06 6.49 22.76 7.32
27.47 20.04 26.41 17.18 25.40 16.64 27.17 17.65

Av. D. Effect -1.50 -0.78 -2.82 -1.24 -0.99 -0.37 -2.57 -0.83
1.24 1.13 2.63 2.03 1.04 0.74 2.42 1.52
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Table 5: Over and Under—Education Average Discrete Effect (in %) by Catalan skills
Standard errors in small fonts

Census Year 1991 1996
Gender Men Women Men Women
Knowledge Knw. D.knw Knw. D.knw Knw. D.knw Knw. D.knw
Over-Education
Reading and Speaking
Probit -4.45 -2.05 -5.89 -2.19 -3.38 -0.99 -6.57 -1.68

3.27 2.75 5.01 3.24 3.62 2.30 6.25 3.80

Biprobit -5.16 -2.02 -6.03 -1.78 -4.08 -0.92 -7.65 -1.44
4.02 2.80 5.58 2.84 4.60 2.23 7.88 3.53

Probit+oa dummies -1.63 -0.85 -2.55 -1.20 -1.27 -0.42 -3.61 -1.20
1.56 1.36 2.70 2.15 1.53 1.03 3.67 2.51

Biprobit+oa dummies -1.85 -0.84 -3.00 -1.18 -1.48 -0.39 -3.76 -0.94
1.84 1.36 3.31 2.14 1.86 0.97 4.07 2.06

Writing
Probit -4.81 -2.22 -6.10 -2.04 -2.87 -1.05 -4.89 -1.45

2.88 2.69 4.34 2.94 2.59 1.94 4.03 2.79

Biprobit -4.72 -2.17 -5.92 -1.88 -2.87 -0.96 -5.25 -1.33
2.88 2.58 4.46 2.65 2.71 1.79 4.70 2.64

Probit+oa dummies -1.68 -0.87 -2.66 -1.20 -1.05 -0.42 -2.53 -0.94
1.36 1.25 2.41 1.96 1.08 0.84 2.24 1.71

Biprobit+oa dummies -1.50 -0.78 -2.82 -1.24 -0.99 -0.37 -2.57 -0.83
1.24 1.13 2.63 2.03 1.04 0.74 2.42 1.52

Under-Education
Reading and Speaking
Probit 1.99 2.18 9.04 8.95 3.10 3.35 4.56 4.95

1.08 0.99 1.56 1.33 1.37 1.18 0.99 0.70

Biprobit 2.05 4.04 3.42 6.15 1.96 3.59 2.59 5.45
2.45 2.84 2.99 3.35 1.46 2.36 2.24 3.22

Probit+oa dummies 1.39 2.87 1.52 3.24 0.65 1.15 1.59 3.49
2.25 2.68 2.06 2.73 0.79 1.18 2.01 3.07

Biprobit+oa dummies 0.57 1.01 1.08 2.04 0.62 0.96 1.21 2.20
0.79 0.89 1.27 1.77 0.68 1.00 1.33 1.95

Writing
Probit 1.80 1.73 8.84 9.16 2.56 2.47 5.91 6.10

1.03 0.87 1.73 1.25 1.21 1.01 1.39 1.06

Biprobit 1.78 5.02 2.83 7.56 1.35 3.26 2.43 6.68
2.60 4.22 3.07 4.80 1.14 2.58 2.42 4.89

Probit+oa dummies 0.52 0.92 0.27 0.49 0.82 1.38 1.44 2.93
0.73 0.79 0.32 0.40 0.96 1.40 1.74 2.56

Biprobit+oa dummies 0.83 2.14 1.11 3.06 0.43 0.90 1.42 3.50
1.37 2.12 1.53 2.91 0.51 1.05 1.70 3.49
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Figure 1: Spoken Catalan in Catalonia, Valencia and Balearics
(Source: Vallverdú 1990 and Census data)
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Figure 2. Percentage of the population that knows Catalan by language skill

(Source: Reixach 1997)


