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ABSTRACT

THE EFFECTS OF LANGUAGE ABILITY ON LABOR MARKET
OUTCOMES

AHMET GIRISKEN

ECONOMICS M.A. THESIS, JULY 2022

Thesis Supervisor: Prof. Abdurrahman Bekir Aydemir

Keywords: language ability, immigration, age at arrival, earnings, labor market

outcomes

The main purpose of this paper is to analyze the causal impact of language ability
on labor market outcomes in developed European countries using objective measure
of language ability. To do so, observations from the first round of PIAAC survey
conducted in 2012 are used. Using the critical age hypothesis to create an instru-
mental variable and concentrating on childhood immigrants, this thesis shows that
language ability has a causal impact on earnings and occupational prestige, but has
no impact on probabilities of labor force participation and employment. Further-
more, the study demonstrates that language ability has a causal effect on several
labor market skills. These skills, on the other hand, have not been proved to be me-
diators between language ability and earnings. Finally, the study demonstrates that
improving language skills reduces the experience gap among childhood immigrants.
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OZET

DIL BECERISININ IS PIYASASI CIKTILARINA ETKILERI

AHMET GIRISKEN
EKONOMI YUKSEK LiSANS TEZI, TEMMUZ 2022

Tez Damigmani: Prof. Dr. Abdurrahman Bekir Aydemir

Anahtar Kelimeler: dil becerisi, gog, goc edilen yas, gelir, is piyasasi ¢iktilar:

Bu c¢aligmanin temel amaci, dil yeteneginin nesnel 6lgiimiinii kullanarak geligmis
Avrupa iilkelerinde dil becerisinin iggiicti piyasasi ¢iktilar: tizerindeki nedensel etk-
isini analiz etmektir. Bunu yapmak igin, 2012 yilinda gerceklestirilen PIAAC arastir-
masinin ilk turundan elde edilen gozlemler kullanilmigtir. Aragsal bir degisken
olugturmak icin kritik yas hipotezini kullanan ve ¢ocukluk caginda gocen bireylere
odaklanan bu tez, dil becerisinin kazanclar ve mesleki sayginlik tizerinde nedensel
bir etkisi oldugunu, ancak isgiiciine katilim ve istihdam olasiliklar1 tizerinde hicbir
etkisi olmadigim gostermektedir. Ayrica, dil becerisinin gesitli ig piyasast becerileri
iizerinde nedensel bir etkisi oldugu gosterilmektedir. Bu beceriler ise dil becerisinin
kazanclar tizerindeki kanallar1 olmadigr gosterilmigtir. Son olarak, dil becerilerini
gelistirmenin, mesleki deneyim agigini azalttigini gosterilmektedir.
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1. INTRODUCTION AND LITERATURE REVIEW

Language is a systematic medium of communication that enables people express
their emotions and thoughts. It is also a fundamental instrument in the toolbox of
human capital. It helps people accumulate more human capital and assists individ-
uals in laying the groundwork for a productive environment (Isphording 2014). In
addition to this, proficiency in the language of destination country plays a substan-
tial role in the lives of immigrants, both in terms of integration in the society and
the labor market outcomes (Chiswick and Miller 1995; Dustmann and Van Soest
2001). Improved language skills also lead to easier assimilation, higher earnings, and
better job opportunities (Bleakley and Chin 2004; Dustmann and Fabbri 2003).

In this thesis, I try to estimate the causal impact of language ability on different
labor market outcomes using a multi-country survey of adult skills. To the best of my
knowledge, this is the first study using an objective measure of language proficiency
to investigate the critical age hypothesis and the causal effect of language ability on
earnings in a multi-national European context. Moreover, I investigate the impact
of language ability on occupational prestige, a non-pecuniary return. Occupational
prestige could be described as the extent to which society appreciates and respects
an occupation apart from the pecuniary returns. I also study unique outcomes that
have not been investigated in the literature. I analyze how language ability affects
an individual’s labor market skills such as reading, writing, and influencing others
at work. These abilities are crucial since these could be the mechanisms via which
an individual’s language ability affects their earnings. Finally, I investigate whether
language ability influences the time it takes for childhood immigrants to enter the

labor market or find a new job after losing one, namely experience gap.

The endogeneity of language ability is a major stumbling block in estimating the
influence of language ability on the mentioned labor market outcomes. Language
proficiency is linked to several other factors that may influence the outcome of inter-
est. A person with a high degree of ambition or motivation, for example, learns the

language very well and may earn more because of her ambition. Furthermore, due to
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reverse causality, language proficiency might be endogenous to earnings and occupa-
tional choice. For instance, consider an immigrant who works in a job that does not
require fluency in a language because she lacks the language of host country. This
immigrant who works in less language-intensive occupations will speak less fluently
since she does not have the chance to improve the language abilities. Discrimination
may also affect the earning outcomes of immigrants. Employers could discriminate
immigrants based on their accents. For example, since Australian and Jamaican
immigrants speak English with distinct accents, a British employer may treat them
differently during a job interview and offer salaries accordingly. These situations
could lead to reverse causality in language ability case. As a result, the causal link
between language ability and variables of interest cannot be predicted using an OLS

estimation. Therefore, I use 2SLS-IV method to alleviate the endogeneity issue.

Several earlier research of the influence of language ability on labor market outcomes,
such as Kassoudji (1988) and Chiswick (1991), disregarded the issue of endogene-
ity and use language ability as a regressor in their models, demonstrating a positive
link between language ability and earnings. Chiswick (1991) found that self-reported
measure of reading well/very well raises salaries by 0.26 percent using a survey of
illegal aliens. On the other hand, Chiswick and Miller (1995) underlines the endo-
geneity between dominant language proficiency and earnings using IV estimation
and benefiting from datasets of several developed countries. In the OLS analysis,
they find that the effect of language ability is positive and statistically significant.
However, the coefficient exhibits great volatility with varying signs of the effect in
the instrumental variables analysis. They note that it is positive and statistically
significant in the US, but that the magnitude are surprisingly large compared to the
OLS estimation. To alleviate measurement error and endogeneity of linguistic abil-
ity, Dustmann and Fabbri (2003), using both self-assessed and interviewer-assessed
language ability, combines a matching estimator with an IV estimator. They demon-
strated that ethnic minority immigrants in the UK earns less due to a lack of English
proficiency. Besides significant earning effects, they also find a higher employment
probability of around 20 percent for immigrants who are proficient in English. Dust-
mann and Van Soest (2003) adresses the issue of endogeneity by using panel data
for Germany with self-reported information on immigrants’ language ability. First,
they utilize a matching type estimator that takes into account the partner’s and
household’s characteristics. Their second strategy is to use parental education as
an instrument, which has been questioned and criticized in the consideration of
language’s effects on earnings. Despite highlighting the instrument’s flaws, they
continue to use it, stating that the criticism will be less noteworthy in the case of

immigrants’ language abilities.



Their result shows that language proficiency has a positive causal impact on earnings
and the IV result is much higher than the OLS estimate. Bleakley and Chin (2004)
finds a strong positive effect of English-language abilities on earnings of individuals
who arrived in the US as young individuals using data from the 1990 US Census.
Their identification strategy is motivated by the critical age hypothesis from psy-
chobiological literature. Benefiting from the strategy of Bleakley and Chin (2004),
Isphording and Sinning (2012) reveals positive returns to language skills in the US
for child and adult immigrants. They show that schooling mediates a significant
portion of the effect of language skills on earnings of child. This finding is remark-
ably similar to Bleakley and Chin (2004). However, they find that the returns for
adult immigrants are not dependent on schooling. Their instrument for this sample
is the interaction term of years since migration and a dummy variable indicating
if a person is from a non-English-speaking country . On the other hand, Guven
and Islam (2015) shows that schooling is not the mediator of the effect of language
ability on earnings for the immigrants in Australia. By concentrating on Germany
and using self-reported measures of oral and written fluency in German, Isphording
et al. (2014) show that simple OLS regressions underestimate the positive effects
of language skills on earnings. Their key findings show that a lack of written and

spoken German has a considerable impact on employment probabilities and wages.

Aside from earnings and employment outcomes, the causal link between language
proficiency and labor market skills is also worth investigating. Autor and Handel
(2013) presents a conceptual model for examining the link between wages, job tasks,
and human capital. According to this paper, workers execute various sets of skills in
work environment, and these skills are primary drivers of their hourly earnings, both
between and within occupational and education groups. They also discovered that
job task variation is systematically related to race, gender, and English-language
proficiency among workers in the same occupations. Measurement of job tasks at
work, on the other hand, is critical for a careful understanding of tasks and their re-
lationship to language ability as well as to earnings. PIAAC data has an advantage
of providing the task contents of jobs at the individual level benefiting from ques-
tions answered directly by respondents. This advantage helps to measure the task
intensity more precisely in contrast to the initial studies such as Autor and Dorn
(2011) as well as Acemoglu and Autor (2011). These studies investigated the task
intensities at the occupation level utilizing two large occupational datasets derived
from questionnaires that provided work content to estimate job tasks. These are the
Dictionary of Occupational Titles (DOT) and its successor, the Occupational Infor-
mation Network (O*NET). However, DOT and O*NET are derived from US surveys
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and the task variables are derived from the occupations’ characteristics
the similarities of the labor markets in the United States and Europe, it is important
to evaluate the task contents within the European settings that is made possible by
PIAAC data. Moreover, their method of measuring task intensities could result in
the disregard of variation within occupations. In addition to the job skill measures in
the PIAAC, parallel to Autor and Handel(2013) and in line with the method of Aga-
sisti et al.(2021) as well as De La Rica and Gortazar (2020), I created task-intensity
indices using the PIAAC survey questions implementing principal component anal-
ysis. Agasisti et al.(2021) finds that there is a positive association between literacy
score and abstract task-intensity index, but there is a negative link between liter-
acy score and manual task-intensity index. They also employed all task-intensity
indices, language ability, and other control variables in an extended Mincerian wage
regression. They discovered that literacy ability has a positive and significant rela-
tionship with earnings. Furthermore, they concluded that the abstract task index
has a positive association with earnings, while the manual task index has a negative
relationship. However, their results from the OLS estimation can not be given a
causal interpretation due to potential endogeneity issues surrounding the various
measures. In this thesis, the findings of Agasisti et al.(2021) on the influence of lan-
guage ability are validated from the causal perspective. Moreover, De La Rica and
Gortazar (2020) finds that abstract job skills are positively correlated with earnings
while manual job skills are negatively associated with earnings, using OLS estima-
tion. Their results are similar to the findings of Agasisti et al.(2021) but they do

not include language ability in their model. Instead, they use numeracy skills.

To predict the causal relationship, I use an instrumental variable (IV) approach
proposed by Bleakley and Chin (2004) and modified by Isphording (2014). To
construct my instrument, I follow the Critical Age Hypothesis offered by Lenneberg
(1967) and Newport (2002). According to this hypothesis, young children acquire
a language more readily and successfully than adults, making it easier for them to
assimilate into the host country. I also follow the idea that being familiar with
the destination language reduces both financial and psychological costs of migrating
(Adsera et al. 2016). Therefore, to create the instrument, I use a measure of
linguistic distance created by German Max-Planck Institute. The main idea is that
having a low linguistic distance score makes it easier for immigrants to assimilate
than those who have a larger linguistic distance score. Combining these two ideas,
my instrument would be the interaction term of the linguistic distance and age at

arrival.

1Borelli (2016) proves a strong correlation between and task intensity measures of PIAAC data and O*NET
in the context of the US. For example, the correlation between PIAAC writing skill and O*NET writing
skill is 0.85, the correlation between PTAAC reading at work and O*NET reading skill is 0.89.
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In this thesis, first, I examine the critical age hypothesis for second-language ac-
quisition in a broad multi-national context using an objective measure of language
ability and individual level data of the Programme for the International Assessment
of Adult Competencies (PIAAC) survey conducted in 2011-2012. According to my
findings, the critical age is 12, which is remarkably similar to what has been doc-
umented in the literature. Subjective measurements of language ability have been
employed in earlier studies evaluating the critical age hypothesis and the causal
relationship of language ability and labor market outcomes such as earnings. Indi-
viduals were asked how they rate their language skills in surveys utilized in these
research’ datasets. However, this may lead to a measurement error. For example,
an immigrant who generally interacts with individuals from her country of origin
may assume that she is fluent in the language of host country, despite the fact that
she is not. This issue is not a concern in my study because I use objective measure
of language ability. Secondly, previous studies use data of a single country in their
analysis. For example, Bleakley and Chin utilize a dataset from the United States.
Guven and Islam (2015) use data from an Australian household survey. By com-
bining PIAAC datasets from a homogenous set of developed countries which mainly
European countries constitute, I establish a multinational dataset and generalize
the findings of the previous studies. The reason for creating this homogenous set is
that 27 countries in the PTAAC that include countries such as Kazakhstan, Japan,
and Israel have different labor market structures and institutions. Furthermore,
the motivations for moving to these countries could differ. An immigrant heading
to Kazakhstan, for example, has a different objective than an immigrant moving
to Austria. Focusing on this homogenous set of European countries?, I find that
language ability has a positive and significant effect on earnings and educational
attainment. In contrast to the findings of Bleakley and Chin(2004), the effect of
language ability on earnings does not appeared to be channelled by the effect of
language ability on years of schooling. Thirdly, I use a different and stronger instru-
ment than the instrument Bleakley and Chin (2004) uses. I discuss the strenght of
each instrument, attempting to explain why one outweighs the other. Additionally,
this is the first article that I am aware of that investigates the causal effect of lan-
guage skill on labor market skills. PIAAC offers several variables of labor market
skills in the data. In addition, I also create an index of abstract and manual tasks
using principal component analysis. I conclude that literacy ability has a causal and
positive impact on labor market skills such as writing, reading as well as influencing
others at work. I also conclude that the effect of labor market skills does not appear

to mediate any part of the effect of language ability on wages. Moreover, I find

2The public use data of US, Canada and Australia are not available. Therefore, it is not possible to make
the analysis in the North American context.
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that language proficiency has a positive impact on occupational prestige and has a

negative effect on the experience gap of childhood immigrants.



2. THE CRITICAL AGE: AGE AT ARRIVAL AND LANGUAGE
PROFICIENCY

According to the critical age hypothesis, initially proposed by Lenneberg (1967), the
initial years of life is the crucial time in which a person can acquire language ability
at the native level. In other words, it is easier for younger individuals to learn
a new language while adults often struggle learning languages. In the context of
immigrants, older and non-native speaker immigrants experience greater challenges
in language acquisition. As Chiswick and Miller (1995) suggested; the younger the
age at arrival, the better the adaptation of immigrants to the host country. The
exact time for the critical age is assumed to be around the beginning of adolescence
and linked to psychological changes in the brain (Lenneberg 1967). However, there
is no consensus over the exact time of the critical age of language acquisition. While
Newport (2002) indicated that declines in the second language acquisition might
occur as early as age 4-6, Bleakley and Chin (2004) and (2010) found it to be
around the age of 10 and 12, respectively. Beck et al. (2012) found the critical
age of 8 focusing on education attainments of migrants in their study. Fenoll(2018)
finds the critical age of 6 using the New Immigrant Survey (NIS) conducted among
US immigrants. Moreover, in their study of occupational achievement, Zhang Ye
(2018) employ the critical age of 13.

Figure 2.1 depicts the mean language ability among childhood immigrants from non-
native speaking countries and childhood immigrants from native speaking countries
of PTAAC dataset for each level of age upon arrival. It is important to note that
literacy scores are standardized within each host country using all PIAAC sample
including natives and immigrants. Parallel to the findings of previous studies, all
immigrants from native speaking countries have a relatively stabile level of stan-
dardized literacy scores with a modest reduction after the age of seven. Young
immigrants from non-native speaking nations acquire the same levels of literacy as
their native-speaking peers. On the other hand, immigrants from non-native speak-

ing countries have considerably lower standardized literacy scores after age at arrival



of twelve compared to immigrants from native speaking countries. The finding sup-
ports the critical age hypothesis, which claims that those who came after the critical
age had much lower language skills, as well as, the findings of Bleakley and Chin
(2004).

Figure 2.1 The Investigation of Critical Age Hypothesis
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3. DATA

I use data from the Programme for the International Assessment of Adult Com-
petencies (PIAAC) provided by Organization for Economic Co-operation and De-
velopment (OECD) through the first round, which took place in 2011-2012. The
survey assesses respondents’ skills in areas such as literacy, numeracy, and problem
solving, resulting in an internationally comparable skill measure. In addition, it
gathers labor market related information such as age, gender, age at immigration,
country of birth, languages spoken at home, educational attainment, earnings, skills
used at work, and occupation'. As recommended by Bleakley and Chin (2004), I
restrict my sample to childhood immigrants. Childhood immigrants are individuals
who arrived in the host country while they were under the age of 18. The basic ra-
tionale behind this restriction is that these individuals did not choose to immigrate
at a young age; rather, they followed their parents to the host country. Beck et al.
(2012) shows that the age at immigration of child migrants to the US affects edu-
cational outcomes and conclude that children and adults have distinct experiences
with migration. To alleviate the selection bias issue for language acquisition, I also
limit my sample to the first-generation immigrants with both parents born outside
of the host country. While doing this, I exclude 1.5 and 2nd generation immigrants
because these immigrants have at least one native parent born in the host country.
Moreover, the advantage of PIAAC dataset is that it has exact age at arrival while
year of arrival in the United States is reported in multiyear intervals in the study
of Bleakley and Chin (2004). This helps to test the critical age hypothesis more
precisely. I also restrict my sample to individuals aged under 65 during the survey.
I utilize hourly earnings in logarithmic form. Hourly earnings including bonuses are
converted to US dollars using purchasing power parity exchange rates to makes sure
that the results of the analysis are comparable across nations. To exclude outliers

in the data, I further restrict my sample to individuals who earn less than 150 US

LOECD (2019), Skills Matter: Additional Results from the Survey of Adult Skills, OECD Skills Studies,
OECD Publishing, Paris.

9



dollars PPP per hour. I employ a comprehensive set of 27 countries?, to investi-
gate the critical age hypothesis. Then, I create a homogeneous group of developed
European countries for the analysis of labor market outcomes. These countries are
Austria, Belgium, Denmark, Finland, France, Germany, Netherlands, Norway, and
United Kingdom. For the language ability, I use literacy score standardized within
each host country to eliminate the cross-country differences. In order to calculate
the literacy scores, I take the average of all ten plausible values of literacy scores in
the PIAAC dataset. According to OECD, literacy is described in the PIAAC assess-
ments as “reading component” skills that enable individuals to derive meaning from
written texts: knowledge of vocabulary, capacity to process meaning at the sentence
level, and fluency in reading passages of text. In other words, it is the capacity
to participate in society, attain one’s objectives, and expand one’s knowledge and
potential through understanding, evaluating, using, and engaging with written ma-
terials. Literacy ability is one dimension of the language ability. It may matter more
for some tasks compared to other tasks. Although, it is one of the dimensions, it is
important to note that there is a positive correlation between reading and speaking
abilities according to the findings of Liao et al. (2010) who studies the relationships

between test scores.

I divide immigrants in the sample into two categories in terms of language spoken:
native speaking immigrants who have spoken the language of host country at home
during childhood and non-native speaking immigrants who have not spoken the
language of host country at home during childhood. The first group is treatment
group whereas the second is the control group. It’s important to underline that
the comparison group of non-native speaking immigrants does not include all native
speakers, including native born individuals and native-speaking immigrants, but

solely native-speaking immigrants.

In the IV setting, I employ two separate variables to create instruments. First, the
dummy variable “nonnative” representing whether an immigrant speaks the host
country’s language or not. The dummy equals 1 if the host country’s language is
the different than the first or second language learnt at home in childhood, 0 oth-
erwise. Second, linguistic distance between the language of the host country and
the languages of the birth country. I employ a measure of linguistic distance based
on phonetic dissimilarity across languages, carried out by the Automated Similar-
ity Judgment Program (ASJP), a research program by the German Max-Planck
Institute of Evolutionary Anthropology. It contains 40-item word lists of different

languages. The words are from the ’Swadesh list’ (Swadesh 1952), a deductively con-

2The list of these countries could be found in the appendix.
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structed collection of words that includes fundamental communication words and
words that describe ordinary items. The normalized Levenshtein distance provides a
continuous measure of linguistic differences. For example, the distance between En-
glish and Dutch is 63 whereas the distance between English and Vietnamese is 104.
Alternatively, the distance between German and Dutch is 52 whereas the distance

between German and Palestinian Arabic is 104.

The PIAAC Survey of Adult Skills develops scale scores of work place skills such
as reading at work (READWORK), writing at work (WRITWORK), and influenc-
ing others at work(INFLUENCE) using a background questionnaire on real tasks
performed at work. READWORK is defined as to what extent one uses reading
skills at work while WRITWORK is defined as to what extent one uses writing
skills at work. Moreover, INFLUENCE is defined as instructing, teaching, training
or advising people, persuading others and negotiating. However, in the calculation
of these variables, PIAAC disregarded the answers with “Never”. For example, if an
immigrant responded “Never” to all questions in the INFLUENCE variable, their
INFLUNCE score becomes missing value. However, it is important to take into ac-
count these answers for the indices. Therefore, I created the same indices of writing,
reading and influence using principal component analysis. I also created measures of
task intensity indices of manual and abstract tasks, based on the first principal com-
ponent analysis following the strategy of Agasisti et al. (2021) and De La Rica et al.
(2020). Principal component analysis is mainly used for dimensionality reduction

to produce lower-dimensional data while keeping as much variance as feasible.

For labor market indices, combination of variables are reported in the appendix.
For manual task index, I use the question of “How frequently working physically for
a long period?”. Individuals choose one of the following responses to the questions:
taking the values 1 through 5, never; less than once a month; less than once a week

but at least once a month; at least once a week but not every day; every day.

I also use occupational prestige as a dependent variable in addition to earnings. Oc-
cupational prestige refers to how the public perceives an individual’s social status
based on their professions. The PIAAC data set records immigrants’ professions
using four-digit level (ISCO08) codes from the International Standard Classification
of Jobs (ISCO08). I utilize Ganzeboom and Treiman’s (2010) International Strati-
fication and Mobility File to create a measure of occupational prestige. ISCO2C’s
two-digit level occupational codes are converted into a continuous measure of oc-
cupational prestige in this file. To illustrate, “chief executives, senior officials and
legislators” have occupational prestige score of 72 while “health professionals” have

occupational prestige score of 77. On the other hand, “personal service workers”
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such as waiters and hairdressers have occupational prestige score of 28. Workers

employed as "mixed crop farmers" have a minimum occupational prestige score of
14.

Finally, I use the difference between potential experience® and actual experience to
build the experience gap variable. For this study, I excluded participants with a gap
of fewer than 15 years in age and experience. The basic premise is that people begin

getting paid after the age of fifteen.

Table 3.1 presents the descriptive statistics for the analysis sample of labor market
outcomes. For childhood immigrants who arrived before the age of 18, the number
of observations and means are presented separately for those who came in the host
country as younger (0-11) and older (12-17) individuals from non-native speaking

and native speaking countries.

3Potential experience is defined as age of an immigrant minus years of schooling minus six
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4. EMPIRICAL STRATEGY

Because language ability is endogenous, it is not possible to get an unbiased esti-
mate of the coefficient of interest using an OLS estimation. Following the strategy
of Bleakley Chin (2004) and Isphording (2014), I estimate a two-stage least squares
(2SLS) instrumental variable regression model to identify the causal impact of lan-
guage ability on the dependent variables. The second stage equation relates the
dependent variable, labor market outcomes, to the endogenous regressor, language
proficiency. In the first-stage estimation, the endogenous variable is regressed on

the instrument and all exogenous regressors.

The strategy I follow for building the instrument is that the standardized literacy
score difference between childhood immigrants from non-native-speaking countries
and childhood immigrants from native-speaking countries is zero up to the age of
eleven, but then begin to diverge with age at arrival beyond that age. As Bleakley
and Chin (2004) point out, the exclusion restriction appears to be difficult to justify
with the instrument of age at arrival solely. The reason for this is because younger
and older arrivals are likely to differ on non-linguistic aspects (Friedberg 2000), which
could have an impact on labor market outcomes. It is also possible to claim that, for
reasons unrelated to language abilities, younger immigrants will be better equipped
to adapt to the host country’s culture. To exemplify, younger arrivals are exposed
to the host country’s educational system, which may assist them in assimilating and
embracing the host country’s culture. As underlined by Adsera et al. (2016), being
familiar with the destination language decreases both financial and psychological
costs of migrating. Therefore, to account for several non-linguistic factors, I use
Isphording et al. (2014)’s strategy of employing an interaction term of age at arrival
with linguistic distance between the home and host country language rather than
a dummy variable that takes the value of one if native language of the immigrant
and host country languages are the same (Bleakley and Chin 2004). For native-
speaking immigrants, the value is 0. To provide an example for non-native speakers,

ceteris paribus, a Dutch immigrant in Germany has a relative advantage over an
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Arabic immigrant since German is significantly closer to Dutch in terms of linguistic
characteristics, leading to a lower linguistic distance value. In short, immigrants
with lower value of linguistic distance suffer less in acquisition costs by a later age
at arrival (Isphording 2014). Moreover, linguistic distance has the advantage of
being continuous and it creates more variation in the instrument for non-native
speaking immigrants. The value of the interaction term for non-native-speaking
immigrants varies in contrast to the case of dummy variable of 1. Furthermore,
the estimation is conditioned on a comprehensive set of region of origin and host
country characteristics to adjust for extra unobservable region of birth and host
country heterogeneities, making this identification assumption more plausible. This
allows to account for psychological and other types of costs. The tables in the results

section show that the instrument satisfies the relevance condition.

As discussed, I use an instrument for the language proficiency to eliminate the
endogeneity of language ability. I use the interaction term of the age at arrival and

linguistic distance as the instrument:

(4.1) Zijka = max(O,AAAijka - 11) x LD

The regression specification is as follows:

(4.2) Yijka = a+BLANG jka + pWijka + 0a +7j + Ok + Ujjra

for individual i, born in region j, immigrated to the country k at age a. Yjjxq is
the outcome of interest, and LANGjj, is a measure of language proficiency (the
endogenous regressor). d, is a set of age-at-arrival fixed effects. This specification
is more flexible than including a dummy variable for arriving old (Bleakley and
Chin 2004). For robustness, I also employ the dummy of arriving old in a separate

specification as in Eq.(4.3):

(4.3) Yijka = a+BLANG kg + pWijka + 0 xmax(0, AAA;jrq — 11) + 5 + Ok + Uijika

The vector Wi, contains a set of control variables such as age and gender. I account

for differences in age and gender effects in host countries by including interactions
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of host country dummies with age and gender. Lastly, u;jx, is the error term.

The endogenous regressor is linked to the instrument and all other exogenous vari-

ables in the first- stage regression:

(4.4) LANG jja = 0+ 7T Zijia + pPWijka + 010 + 715 + 01k + Uijka

The coefficient of interest 5 comes from the second stage regression, which reflects
the language proficiency’s local average treatment impact (LATE) on labor market

outcomes.
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5. EMPIRICAL RESULTS: LANGUAGE PROFICIENCY AND
LABOR MARKET OUTCOMES

5.1 Labor Force Participation, Employment Probabilities and

Experience Gap

With both the OLS and IV estimates, Table 5.1 illustrates the influence of language
skills on the probability of labor force participation and the probability of employ-
ment conditional on labor force participation. According to the OLS estimates, there
is a positive association between language ability and the likelihood of the labor force
participation; indicating that a one standard deviation increase in langauge ability
increases participation by about 4 percentage points. While the corresponding IV
estimates are larger in magnitude, they are not statistically significant. Column 5-6
in Table 5.1 illustrates the effect of language proficiency on the employment proba-
bility. OLS estimation demonstrates that there is positive association between these
two variables with no significance level. It also shows that language proficiency has
no causal effect while the corresponding IV estimates are larger in magnitude. In
short, language ability does not have any significant causal effect on the probability
of labor force participation and employment for childhood immigrants in the survey
year. However, it is important to explore if language ability affects the waiting time
for labor market for immigrants who arrived in the host country before reaching the
age of 18. It might effect the time it takes to get the first job as well as the time
it takes to acquire a job after losing one. The dependent variable is experience gap
and results are shown in Table 5.1. IV result in column 10 illustrates that one point
increase in the standardized literacy score decreases experience gap by 3.9 year. On
the other hand, according to OLS estimate, a one-point standardized literacy score
is negatively associated with a 1.3-year of experience gap. Hence, the IV coefficient
is three times that of the OLS estimate. The findings in this section suggest that
language ability has no causal impact on people’s current labor market conditions.

However, it is possible that it affected their employment conditions in the early
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years of their careers. A childhood immigrant with lower level of language skill, for
example, may have chosen to invest more in human capital rather than enter the job
market. For the childhood immigrant with weak language skills, this might result

in a larger experience gap.

5.2 Pecuniary and Non-Pecuniary Returns to Language Proficiency

Table 5.2 displays both the OLS and IV estimates of the effect of language ability
on earnings and occupational prestige score of immigrants who arrived to the host
country before the age of 18. These are pecuniary and non-pecuniary returns to

language ability.

5.2.1 Pecuniary Return

The estimation with the dummy of arriving old is shown in the first two columns,
while the estimation with age-at-arrival fixed effects is shown in columns 3-4. Ac-
cording to the OLS estimate, increase in the literacy score by one standard deviation
is associated with a 14 percent increase in earnings whereas the corresponding IV
estimate implies a 41 percent rise in earnings. I observe that the magnitudes of
the coefficient is identical for the specifications with the dummy of arriving old and
with the age at arrival fixed effects, but F-statistic of the fixed effect estimation is
greater. In addition, the effect of arriving late is found to be zero after I control for
language ability and other variables such as age and gender. To sum up, I find that
language ability is significantly positively related to earnings, similar to the findings
of Bleakley and Chin (2004), Guven and Islam (2015), and Dustmann and van Soest
(2002). Since I use standardized test scores, it is difficult to compare my findings to
the findings of these studies because these studies use discrete measures of language
skill that varies from 0 to 3. On the other hand, parallel to these papers, the IV
coefficients are substantially greater than the OLS coefficients. My findings are in
accordance with those of Bleakley and Chin (2004), who found that IV estimates
are two to three times greater than OLS estimates. According to Bleakley and Chin
(2004), this difference might be explained by two factors: measurement error in the
language ability assessment and differences in the weighting methods underlying the
OLS and 1V estimations. Because the PIAAC measures language ability objectively,
I attribute the difference to the latter factor. In other words, while the variation

in 2SLS estimation depends on the variation in the instrument, the OLS estimate
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reflects all of variation in language skills.

5.2.2 Non-Pecuniary Return

In Table 5.2, OLS estimation demonstrates that there is a positive relationship
between language proficiency and occupational prestige scores of childhood immi-
grants. One point increase in the standardized literacy score is associated with 10
points in the occupational prestige score, which ranges from 12.9 to 89 with a stan-
dard deviation of 20.2 in the sample. According to the IV estimation in column
6, language ability has a causal effect on the occupational prestige. It shows that
one point increase in the standardized literacy score increases occupational prestige
score by 6.5 points. It also shows that arriving old to the host country decreases the
score. After the age of 12, each consecutive year reduces the score by 0.6 point. It
is worth noting that the IV coefficient is less than the OLS coefficient. This result

is not the same as the earnings estimate.
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5.3 Language Ability and Labor Market Skills

In this part, using the same 2SLS method in equation Eq.(4.3), I investigate the
causal impact of language ability on several labor market skills such as reading,
writing and influencing people at work. I also create abstract and manual task
indices following the definitions of Agasisti et al.(2021) and De La Rica and Gortazar
(2020).

According to column one in Table 5.3, one point increase in the standardized literacy
score is associated with 0.7 percentage point increase in the score of using reading
skill at work. Furthermore, the 2SLS result in column two demonstrates that one-
point improvement in the standardized literacy score results in 1 percentage point
increase in the employment of reading skills. The F-statistic of the instrument is
9.2. T also observe that the coefficient of 2SLS regression is more than that of the
OLS result. This is similar to the findings in the earning results. Another conclusion
is that the chance of employing reading skills at work is lower for those where the
dummy of arriving old equals one. It means that arriving later than the age of 12

decreases the reading skill.

In the case of writing skill, the main result is similar to the case of reading skills.
Language proficiency is positively correlated with the writing skill according to the
OLS estimation. The 2SLS result in column three in Table 5.3 demonstrates that a
one-point improvement in the standardized literacy score has positive and significant
impact on the probability of employing writing skills at work. Arriving in the host

country at a later age has no impact on using writing abilities at work.

In the case of influencing others at work, OLS estimation suggests that one point
increase in language ability is positively associated with 0.6 point of influencing oth-
ers at work index. In the 2SLS model, I also find that the skill of influencing others
increases with the language ability. One point increase in the standardized literacy
score increases the influencing skill by 1.3 percentage point with the significance
level of 90 percent. OLS estimate is less than half of the IV estimate as in the case
of baseline result. I also observe that there is no age at arrival effect on the skill of
influencing after I control for language ability and other observables. The F-statistic
for the instrument is 9.2. In addition to skill variables PIAAC offers, I also study
the effect of language ability on the abstract and manual job market skills. OLS
result shows that standardized literacy score is positively correlated with abstract
skill with a coeffificent estimate of 0.7 points. The 2SLS result in column eight in

Table 5.3 shows that one standardized score of literacy score increases the abstact
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skill index by 0.9 points. The effect of arriving late in the host country is 0 and the

F-statistic is 9.24 for the instrument.

In the case of manual job skills which is defined as working physically long, lit-
eracy score is negatively correlated in the OLS estimation. Column 9 shows that
as the standardized score increases by one point, manual job index decreases 0.6
points. However, column ten shows no significant causal relationship between lan-
guage ability and manual skill index. One observation in the 2SLS estimation is
that as age at arrival increases, the manual index increases by 0.09 points. Since the
number of observations is very small, I create a dummy variable for manual index
that takes value of 1 if the respondent respond “Everyday” to the question of “How
often do you work physically long?”, 0 otherwise. Column twelve shows that a unit
increase in the standardized literacy test score decreases the likelihood of answering

“Everyday” by 0.25 points with the significance level of 90 percent.
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6. ROBUSTNESS CHECK

6.1 Earning “Returns” to Language Ability after Controlling for

Potential Channels

6.1.1 Schooling as a Channel

Bleakley and Chin (2004) discusses that schooling could be a channel of the effect
of language ability on earnings suggesting that individuals with poorer language
abilities could suffer from a higher cost of education. To test this idea, I first regress
years of schooling on language ability. Again, the OLS estimate of the impact of
language ability on educational attainment could be biased as in the case of earnings.
Therefore, T use 2SLS model with the Eq.(4.4) with the dependent variable of years
of schooling. Table 6.1 shows that language ability has a causal impact on years
of schooling among immigrants. According to the IV results, one point increase in
the standardized literacy score causes 2.9 additional years of schooling. The 2SLS
estimate is nearly twice the OLS estimate of 1.6 additional years of schooling. This
finding is in line with the findings of Bleakley and Chin (2004). The results in
Table 6.1, however, show that controlling for education does not change the effect
of language ability on earnings. This suggests that education is not the channel
in the set of European countries, in contrast to the findings of Bleakley and Chin
(2004) but parallel to the findings of Guven and Islam (2015). The magnitude of
the language ability coefficient does not decrease after controlling years of schooling.
Guven and Islam (2015) also finds that the coefficient of language ability remains
similar after controlling for schooling levels of immigrants. One possible explanation

could be that the returns to schooling differs between European countries and the

US.
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6.1.2 Labor Market Skills as Channels

The previous part demonstrates that language ability has a causal impact on labor
market skills of writing, reading, influencing others at work, as well as abstract
and manual skills. In this section, I analyze the idea that these labor market skills
may be mediators of language ability, similar to idea of how schooling could be a
channel for the effect of language ability on earnings. An individual with a strong
command of language ability may tend to work in a position that requires a high
level of specific labor market skill such as reading skill at work. This might lead
to an increase in earnings for this individual. As a result, it’s critical to look into

whether there’s any kind of channel of language ability from this perspective.

Table 6.2 shows the baseline result with an additional regressors of labor market
skills. Columns 1 and 2 show the results with the labor market skill of reading
at work. OLS estimation of the effect of language ability on earnings decreases to
11 percent from 14 percent in the main specification. It also shows that reading
at work index is positively associated with earnings of immigrants. On the other
hand, according to the 2SLS estimation, the effect of language skills is 0.43 percent
whereas there is no effect of reading at work on earnings. This implies that even if
two immigrants are similar in terms of the intensity of reading at work, they will
receive different financial rewards because of differing literacy scores. Furthermore,
aside out of its effect from language skills, reading ability has no effect on earnings.
In other words, although language ability has a causal impact on reading at work
task, this task variable has no impact when it is controlled in the earning analysis.
Columns 3 and 4 demonstrate the results with the labor market skill of writing at
work. According to the 2SLS estimation, the effect of language ability on earnings
is 0.42 percent. Similar to the case of reading, the effect of writing skill is 0 after
I control for language ability and other control variables. On the other hand, OLS
estimate suggests that writing skill is positively associated with earnings. Similar to
the case of reading ability, language proficiency is awarded differently at the same
degree of writing ability. Column 5 and 6 illustrate the results with the labor market
skill of influencing others at work. According to the OLS estimation, increase in the
literacy score by one standard deviation is associated with a 11 percent increase in
earnings and a point increase in the influence index is correlated with 0.05 increase
in earnings. On the other hand, according to the 2SLS estimate, a unit increase
in standardized test score results in a 41 percent rise in earnings whereas there is
no impact of influencing others on hourly earnings. Looking at the case of abstract
skills, I observe that the causal effect of language ability remains 43 percent and the

effect of abstract skills is 0. OLS estimation illustrates very similar pattern. One
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standardized score increase is associated with 10 percent increase in earnings and
abstract skill is also positively correlated with earnings. The case of manual skill
also shows similar trends. To sum up, the results in this part shows that controlling
for writing, reading, influencing others at work, abstract and manual labor market
skills does not change the effect of language ability on earnings as shown in the 2SLS
estimation. However, the effect of these skills disappear. In brief, these skills does
not appear to be the channels of the effect of language ability on earnings where

language ability has a causal impact on these labor market skills.
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6.1.3 The Main Analysis with the Critical Age of 10

In this thesis, critical age is defined as 12 for the estimation in the main analysis.
Bleakley and Chin (2010) conduct the study using a critical age of ten instead of
the twelve used by Bleakley and Chin (2004). Therefore, it is important to repeat
the same analysis using the critical age of 10. The results of this estimation are
presented in Table 6.3. It displays both the OLS and IV estimates of the effect
of language ability on earnings and occupational prestige score of childhood immi-
grants. The main findings are in accordance with the initial findings. According to
the OLS estimate, a one-standard-deviation increase in literacy is related with a 14
percent increase in hourly earnings, but the IV model predicts a 40 percent increase
in hourly earnings. It is important to note, however, that the F-statistics values
are substantially larger than the results with the critical age of 12. For example,
the F-statistics of the fixed effect model with a critical age of ten is 40, but the
F-statistics with a critical age of twelve is 18.3. The IV coefficients are larger than
the OLS coefficients once again. The findings for the non-pecuniary return of occu-
pational prestige score are also similar. Language ability has a causal influence on
occupational prestige, according to the IV estimation in column 8. With a stronger
instrument compared to the case with the critical age of 12, a one-point improve-
ment in the standardized reading score increases occupational prestige score by 6.5
points. The F-statistics are 25.9.

6.1.4 The Main Analysis with no Clustering

In the main specification, standards errors are clustered at the host country levels.
For robustness check, Table 6.4 shows the results without any clustering. One
can observe that the causal effect of language ability is 41 percent with the same
significance levels of 99 percent. On the other hand, the effect of language ability
on non-pecuniary return of occupational prestige is not significant when there is no

clustering for standard errors.
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7. CONCLUSION

Focusing on childhood immigrants and utilizing data from the PIAAC first round
survey, [ analyze whether language proficiency has a significant and causal impact on
different labor market outcomes in a multinational European context, some of which
have not been studied previously. Especially, labor market skills and experience gap
have not been studied in an IV framework before. I find that language ability does
not affect the probability of being in the labor force and being employed today. On
the other hand, it has a considerable impact on the experience gap among childhood
immigrants. Increase in literacy score decreases the time out of the labor market
for individuals. Furthermore, the effect of one standardized literacy score is 41
percent increase in earnings for individuals who immigrated to the host country
before the age of 18. The effect is much smaller when the endogeneity issue is
not taken into account with the OLS estimation. This is similar to the finding of
Bleakley and Chin (2004). As a non-pecuniary return, I find that having higher
level of literacy score helps individuals ascend the ladder of occupational status
score. This paper also provides results on unique labor market skills benefiting the
richness of PIAAC dataset. I concluded that language ability has a causal impact
on labor market skills of writing, reading and influencing others at work. Moreover,
using task variable definitions commonly used in the literature, I find that language
proficiency positively affects the employment of abstract skills at work while it has
a negative impact on the employment of manual tasks. Finally, Bleakley and Chin
(2004) suggest that the effect of language skills appears to be channeled through
schooling. On the other hand, my findings reveals that the effect is not mediated
by education or labor market skills. Language ability is still rewarded at the same

level of education or labor market skill indices.
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APPENDIX A

Table A.1 The countries in the PIAAC dataset

Number of Observations

Number of Observations

Countries for the Analysis of for the Analysis of
Critical Age Labor Market Outcomes
Austria 157 72
Belgium 89 36
Chile 17 -
Czech Republic 50 -
Denmark 286 144
Finland 33 6
France 244 113
Germany 249 147
Greece 126 -
Ireland 87 -
Israel 495 -
Italy 30 -
Japan 1 -
Kazakhstan 142 -
Korea 1 -
Lithuania 26 -
Mexico 2 -
Netherlands 129 20
Norway 95 60
Poland 1 -
Russian Federation | 61 -
Slovak Republic 9 -
Slovenia 145 -
Spain 125 -
Sweden 181 -
United Kingdom 148 52
Total 2929 650
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APPENDIX B

In this appendix, I report combinations of labor market skill variables with defini-

tions.

Table B.1 Combination of variables for the skill index of Writing

G_Q02a

Write letters memos or mails

G_Q02b

Write articles

G_Q02c

Write reports

Table B.2 Combination of variables for the skill index of Reading

G_QO1la | Read directions or instructions

G_QO01b | Read letters memos or mails

G_QOlc | Read newspapers or magazines

G_QO01d | Read professional journals or publications
G_QOle | Read books

G_QO01f | Read manuals or reference materials

Table B.3 Combination of variables for the skill index of Influence

F_QO02b | Skill use work - How often - Teaching people
FQO02c | Skill use work - How often - Presentations

F Q02d | Skill use work - How often - Selling

F QO02e | Skill use work - How often - Advising people

F_QO03b | Skill use work - How often - Planning others activities
F_QO04a | Skill use work - How often - Influencing people
F_QO04b | Skill use work - How often - Negotiating with people

Table B.4 Combination of variables for the skill index of Abstract

G_QO03h | Use advanced math or statistics
F_QO05b | Complex problems

G_QO02b | Write articles

G_Q02c¢ | Write reports

G_QO01d | Read professional publications
F QO04a | Influencing people

F_Q04b | Negotiating with people

For manual task index, I use the question of “How frequently working physically for

a long period?”. Individuals choose one of the following responses to the questions:
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Taking the values 1 through 5, never — less than once a month — less than once a
week but at least once a month — at least once a week but not every day — every

day:.
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