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ABSTRACT

Education, Health and Fertility of UK Immigrants:
The Role of English Language Skills®

This paper aims to identify the causal effect of English language skills on education, health
and fertility outcomes of immigrants in England and Wales. We construct an instrument for
language skills using age at arrival in the United Kingdom, exploiting the fact that young
children learn languages more easily than older children and adults. Using a unique
individual-level dataset that links 2011 census data to life event records for the population
living in England and Wales, we find that better English language skills significantly lower the
probability of having no qualifications and raise that of obtaining academic degrees, but do
not affect child health and self-reported adult health. The impact of language on fertility
outcomes is also considerable: Better English skills significantly delay the age at which a
woman has her first child, lower the likelihood of becoming a teenage mother, and decrease
fertility.
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1. Introduction

The foreign-born share of the population increased in most OECD countries between 2000/01
and 2009/10 (OECD, 2012), and the social integration of immigrants is high on the policy agenda
of developed countries. In order to implement successful policies to target social and health in-
equalities among their immigrant population, policy makers need to understand what barriers
immigrants face to integrate. Among possible barriers, this paper focuses on language. Lan-
guage facilitates access and use of public services, such as those related to education and health,
and this in turn may affect the educational achievement and health of immigrants. There is ex-
tensive evidence that better language skills improve immigrants’ economic status, in particular
their earnings, but there is limited research on how language affects their social life and family
structures (Chiswick & Miller, 2014). There is also limited knowledge on how language affects
immigrants’ health outcomes and behaviour. This paper aims to contribute to this literature by
identifying the causal effect of English language skills on a number of education, health and
fertility outcomes for immigrants in England and Wales.

Our paper contributes to the literature on the effect of language skills on these social out-
comes in a number of ways. First, we use a unique dataset from the Office for National Statistics
England and Wales Longitudinal Study, which links individual-level dataset from the 2011 Cen-
sus for England and Wales and Live Births to Sample Mothers, which contains information on
births to sample women in the longitudinal study. The combination of these two datasets allows
us to study the impact of language skills on various fertility outcomes that, to the best of our
knowledge, have not been studied before: a woman’s age at having her first child, the number of
children she gives birth to, and the birthweight of her children. Second, we are first to provide
evidence on how language skills affect health outcomes of immigrants in England and Wales.
Research on the relation between language skills and health of immigrants in the United King-
dom (UK) is very limited because there are very few health datasets in the UK that incorporate
information on English language skills (Jayaweera, 2014). Third, we provide an important con-
tribution to the literature by presenting results from a country with a very different immigration
composition to that of the United States (US), the country on which most studies in this literature
are based. OECD (2012) indicates that the UK and the US have similar shares of immigrants
—11.3% of the total population in the UK, 12.5% in the US— but the two countries are dif-
ferent in a key characteristic of interest to our analysis: 47% of immigrants in the UK come
from an English-speaking country, compared to 20% of immigrants in the US. In addition, 47%
of immigrants in the UK are highly educated, compared to 34% among immigrants in the US,
and 34% of immigrants in the UK come from an OECD high-income country, compared to only

14% of immigrants in the US. Lastly, this is the first paper that explicitly accounts for parental



education, which is a possible important omitted variable in the analyses of the causal effects of
English language skills on education and health outcomes.

Credibly identifying and quantifying the impact of language proficiency on education, health
and fertility outcomes poses a significant empirical challenge because English language profi-
ciency is likely to be endogenous. First, unobserved heterogeneity across individuals that affects
both English proficiency and these social outcomes, such as ability and cultural attitude, may
bias estimates of the effect of English proficiency. Second, these social outcomes can also affect
an individual’s English proficiency (reverse causality); for example, having children might im-
prove a woman’s English skills if this leads her to interact more frequently with English-speaking
parents, schoolteachers or healthcare professionals. Third, measurement errors in the measure of
English proficiency can also cause a bias in the Ordinary Least Squares (OLS) estimator.

To address this endogeneity problem, we use an instrumental variable (IV) strategy, where
we exploit age at arrival in the UK to construct an instrument for English skills. Bleakley & Chin
(2004) were first to exploit age at arrival to construct an IV for language skills of immigrants,
based on the “critical period hypothesis” of language acquisition. This hypothesis, first proposed
by Lenneberg (1967), states that a person exposed to a language within the critical period of lan-
guage acquisition (i.e., childhood) can learn it more easily, implying that non-English-speaking
immigrants who arrived in the UK when they were young children have on average better English
language skills than those who arrived when they were older.

However, age at arrival alone is not a valid instrument because it is likely to have direct effects
on the social outcomes of immigrants through channels different from language acquisition; for
example, through cultural assimilation or better knowledge of UK institutions and social services,
such as education and healthcare systems. To address these concerns, we use immigrants from
English-speaking countries as a control to partial out age-at-arrival effects that affect the social
outcomes of immigrants through channels different from language acquisition. More precisely,
conditional on individual characteristics, any difference observed in the outcomes of early- and
late-arrivers coming from English-speaking countries would reflect an age-at-arrival effect, while
this same difference, for the case of immigrants coming from non-English-speaking countries,
would reflect an age-at-arrival effect and an additional effect, namely, the language effect. Thus,
the difference in outcomes between early- and late- arrivers coming from non-English-speaking
countries in excess of its equivalent difference for immigrants coming from English-speaking
countries can arguably be attributed to the effect of language. Based on this idea, we construct
an IV which is the inferaction of age at arrival and an indicator for coming from a non-English-
speaking country.

Our IV estimates indicate that better English language skills significantly raise the prob-
ability of obtaining an academic degree and significantly lower the probability of having no



qualifications, but do not affect self-reported adult health and child health, measured by child’s
birthweight. The impact of language skills on fertility outcomes is also considerable: Better En-
glish skills significantly delay the age at which a woman has her first child, lower the likelihood
of becoming a mother in her teens, and decrease the number of children a woman gives birth to.

The remainder of the paper proceeds as follows. Section 2 reviews the literature on the effect
of language skills on immigrants’ social outcomes. Section 3 presents our econometric specifi-
cation and discusses empirical problems and our identification strategy. Section 4 describes our
sample and data on education, health and fertility. Our main empirical findings are discussed in
Section 5. Section 6 investigates the robustness of our main results to different sample and re-

gression specifications. Finally, Section 7 discusses policy implications and concludes the paper.

2. Literature Review

The literature that explores the causal effect of language skills on education, health and fertility
outcomes is not extensive. The relation between language skills and education has been explored
in a limited number of studies; for example, Glick & White (2003) analyse factors that may
explain the academic performance of immigrants and find that having a non-English background
is associated with lower test scores of immigrants in the US. The majority of studies that explore
the educational attainment of immigrants do not focus directly on language proficiency, and
instead study how age at arrival affects their ability to close the education gap with natives and
second-generation immigrants (e.g., Bohlmark, 2008; Cortes, 2006). The conclusions drawn
in some of these studies suggest that language proficiency could be a key factor explaining the
educational attainment of immigrant children. For example, Corak (2011) finds a negative impact
of age at arrival on holding a high school diploma for immigrant children who arrived in Canada
after age nine, but only for those arriving from non-English- or non-French-speaking countries.
Also, Cohen Goldner & Epstein (2014), using data from Israel, arrive to a similar conclusion:
Age at arrival has a negative impact on the probability of graduating from high school, and they
suggest that a possible channel for this may be language acquisition.

A challenge for studying the effect of language skills on education is that causation is dif-
ficult to establish because language skills are endogenous; for instance, better language skills
help achieve better academic results, but studying for a higher degree also helps improve one’s
language ability since it requires extensive reading and writing. To overcome the endogeneity
of language skills, Bleakley & Chin (2004) and Akbulut-Yuksel et al. (2011) create an IV for
language skills using an interaction between age at arrival in the US and coming from a non-
English-speaking country. These two studies find that better English skills increase the number

of years of schooling of immigrants coming from non-English-speaking countries.



The role of language skills on health and fertility outcomes has been analysed by social scien-
tists across different disciplines, including Sociology, Epidemiology and Behavioural Sciences.
Most studies examine correlations between language skills and health or fertility outcomes. Re-
garding health outcomes, a number of papers analyse the role of language skills in the context
of acculturation in the US. Their findings appear to be mixed. Kimbro et al. (2012) and Miranda
et al. (2011) find a positive association between English language proficiency and health out-
comes, while Bauer et al. (2012) and Lee et al. (2013) find that this correlation is insignificant.
There are very few studies based on countries other than the US. Ng et al. (2008) investigate the
effect of proficiency in the official languages in Canada (English and French) on self-reported
health. Their findings indicate that poor language skills in the official languages are positively
associated with poor (self-reported) health. An issue with these studies is that it is not clear
if poor language skills deteriorate health due to, for example, a poor interaction with health-
care professionals, or if poor health hinders the development of language skills because it limits
interactions with other people. Guven & Islam (2015) address this endogeneity problem of lan-
guage skills constructing an IV for language skills using an interaction between age at arrival in
Australia and coming from a non-English-speaking country. They find that better English skills
improve self-reported health and physical health, although their results appear to be sensitive
to sample specifications. Clarke & Isphording (2015) address the issue of endogeneity by us-
ing an IV which is an interaction of age at arrival in Australia and the linguistic background of
the individual, and find that English deficiency significantly deteriorates the physical health of
immigrants.

A small number of studies investigate the relation between language skills and fertility. Fo-
cusing on individuals in the US with Hispanic origin, Lichter et al. (2012), Gorwaney et al.
(1991) and Swicegood et al. (1988) find that poor English proficiency is significantly associated
with higher fertility rates. In contrast, using Canadian data, Adsera & Ferrer (2014) find that
the number of children that immigrants have increases with age at immigration relative to that
of natives, regardless of language proficiency in the official languages in Canada (English and
French). They find that the fertility rates of all immigrants, including those coming from English-
or French-speaking countries, are higher than those of the native-born, suggesting that language
proficiency is unlikely to play a key role in explaining a higher fertility among immigrants. A
possible issue with these studies is that unobserved heterogeneity that affects the fertility decision
of a woman, such as cultural attitude, may be correlated with her language proficiency. Reverse
causality may also be an issue. Bleakley & Chin (2010) address this potential endogeneity using
an interaction between age at arrival and coming from non-English-speaking countries as an IV
for language skills of immigrants in the US. Their results suggest that a woman’s English skills

significantly reduce the number of children living in her household. A limitation of Bleakley &



Chin (2010) is that they study the number of children living in the same household as a woman
at the time in which the census data was collected, which is not necessarily the actual number of

children she has.

3. Identification Strategy

We explore the causal effect of English language proficiency on education, health and fertility
outcomes of immigrants living in England and Wales by regressing these outcomes on a measure
of English language proficiency, controlling for various individual characteristics. We specify

the following model:

outcomeic, = Bo + Piproficiencyica + Xipy® + Yo + Na + Eica (1)

where outcome;., represents the outcome of individual i born in country ¢ who arrived in the
UK at age a, and proficiencyi, is a measure of English language proficiency.! The individual
characteristics, X;.,, and the parameter § are K x 1 vectors, where K is the number of variables
capturing individual characteristics such as age and gender. }, and 7, are country-of-birth and
age-at-arrival fixed effects, respectively, and €., is the disturbance term.

The main coefficient of interest is 3;, which measures the effect of English language profi-
ciency on the outcomes we analyse. An econometric issue in the estimation of equation (1) is the
endogeneity of English language proficiency. First, unobserved individual characteristics, such
as ability and cultural attitude, are likely to be correlated with both English language skills and
immigrants’ social outcomes. For example, an individual with a high ability will find it easier
to attain a higher level of education and will also be able to learn English more easily. It is
also plausible that a high ability individual has good health because, for instance, he has a better
understanding of the consequences of risky behaviours, such as smoking and drinking heavily.
Thus, language proficiency could be positively correlated with educational attainment and better
health even if language proficiency did not “cause” an increase in educational attainment or an
improvement in health. Second, education, health and fertility outcomes of an individual may af-
fect the person’s language proficiency (reverse causality). For example, a person with poor health

may not be able to improve her language skills if her health problems limit her interactions with

'Some outcomes we analyse are dummy variables. Although we could potentially specify non-linear models
(e.g., probit model) for these outcomes, we use linear models for all outcomes for two main reasons. First, this allows
us to be consistent in our model specification across regressions. Second, linear models have a more straightforward
interpretation than non-linear models when working with instrumental variables. Angrist & Pischke (2009) argue
that, although a non-linear model may fit the conditional expectation function for limited dependent variables more
closely than a linear model, marginal effects computed from these two types of models are very similar.



English speakers. Also, having children can improve a woman’s language skills if having chil-
dren requires her to interact more frequently with English speakers, such as schoolteachers and
healthcare professionals. Thus, it is hard to conclude whether social outcomes affect language
skills or vice versa. Third, our measure of language proficiency is self-reported, and may contain
measurement errors. For example, Dustmann & van Soest (2001) find that a self-reported mea-
sure of language proficiency contains a substantial amount of measurement errors. For all these
reasons, the OLS estimator for B is unlikely to estimate the causal effect of English language
skills.

To identify the causal effect of language skills, we use an IV strategy which requires an IV
giving exogenous variation in English language skills. In this paper, we exploit age at arrival
in the UK to construct an IV for language skills. The idea of using age at arrival in a host
country to construct an IV for language proficiency was proposed by Bleakley & Chin (2004) and
based on the “critical period of language acquisition” hypothesis suggested by Lenneberg (1967).
According to this hypothesis, an individual exposed to a new language during the critical period
of language acquisition (childhood) will be able to learn the language easily, while learning a new
language after this critical period is more difficult.? The critical period hypothesis implies that
age at arrival in the UK would affect English language proficiency of immigrants arriving from
countries where English is not spoken as a main language because these immigrants are exposed
to English for the first time when they arrive in the UK. More specifically, for immigrants arriving
from non-English-speaking countries, those who arrive at an early age are likely to learn English
more easily, while late-arrivers would face more difficulties in learning English and may have
a poorer command of the language. In contrast, age at arrival does not affect the proficiency in
English of immigrants coming from English-speaking countries, because they have been exposed
to English prior to their arrival in the UK.

For a variable to be a valid IV for English language skills, we require two assumptions:
namely, it does not appear in equation (1), and it is not correlated with any other determinants of
immigrant social outcomes except language skills. Age at arrival alone is unlikely to satisfy these
assumptions for various reasons. First, age at arrival affects not only language proficiency but
also cultural assimilation; for example, fertility rates of women in some developing countries are
on average higher than those of UK-born women. Immigrants who arrive in the UK at an early
age from these higher-fertility countries might have low fertility rates because early-arrivers may
be more influenced by UK cultural norms. Second, age at arrival can also increase an individ-

ual’s knowledge about UK institutions, which may subsequently affect his social outcomes; for

2Lenneberg (1967) observes that, until early teens, individuals have an innate flexibility for the organisation of
brain functions necessary for the acquisition of a language. If basic language skills have not been acquired by puberty,
they tend to remain deficient for the rest of their life because the ability to adjust to physiological demands for verbal
acquisition declines sharply after puberty due to physiological changes in brain.



example, early-arrivers may have an advantage over late-arrivers in attaining a higher level of
education because they are more familiar with the UK educational systems. Likewise, early-
arrivers may have better health partly because they have a better knowledge of the UK healthcare
systems.

To address these concerns, instead of using age at arrival as an IV, we use an interaction of
age at arrival with a dummy variable for coming from a non-English-speaking country. All im-
migrants are exposed to a new environment at arrival in the UK, but only those coming from
non-English-speaking countries encounter a new language. Thus, conditional on individual
characteristics, differences in outcomes of early- and late-arrivers from English-speaking coun-
tries would reflect age-at-arrival effects only, whereas differences in outcomes of those from
non-English-speaking countries would reflect both language effects and age-at-arrival effects.
Therefore, a difference in the outcomes between early- and late-arrivers coming from non-
English-speaking countries in excess of the corresponding difference for immigrants coming
from English-speaking countries can be arguably attributed to the effects of language.

Figure 1 shows the relation between English language proficiency and age at arrival of im-
migrants in England and Wales who arrived in the UK when they were young (aged 0O to 15).
The dashed and solid lines correspond to immigrants from English- and non-English-speaking
countries, respectively. Figure 1 shows that immigrants born in English-speaking countries are
generally proficient in English (i.e., scoring between 2.9 and 3 in the ordinal measure of English
proficiency, where 3 corresponds to “speaks very well”) irrespective of their age at arrival. This
is not surprising because they were exposed to English prior to their arrival in the UK. In contrast,
immigrants born in non-English-speaking countries who arrived in the UK after age eight report
having a poorer command of English than those who arrived before age eight. The two series
start diverging at around age nine and, for those individuals born in non-English-speaking coun-
tries, the later they arrived, the poorer their English is on average. This observation is consistent
with the critical period hypothesis. The pattern observed in Figure 1 leads us to parametrise age
at arrival of individual i born in country ¢ who arrived in the UK at age a, 6;.,, in the following

manner:

Oica = max(0, arrival; — 8) x I(i coming from a non — English — speaking country)  (2)

where arrival; is age at arrival for individual i and /(+) is an indicator function that equals one if
the individual comes from a non-English-speaking country, and zero otherwise. max(0, arrival; —
8) measures the additional years after age eight for those who arrived in the UK after age eight,

and zero otherwise. An assumption underlying equation (2) is that there is no difference in En-
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glish language proficiency between immigrants from English- and non-English-speaking coun-
tries for those who arrived at age eight or before, but language proficiency and age at arrival are
linearly related after age eight for immigrants coming from non-English-speaking countries. We
choose the age eight as the cut-off value because, for those who arrived in the UK at age eight or
before, there is no significant difference in English skills as adults irrespective of whether they
come from English- or non-English-speaking countries (cf. Figure 1).> Using equation (2), the
relation between proficiency in English and age at arrival, which corresponds to our first-stage

equation, can be specified as follows:

proficiencyjc, = O+ Q1 Oicq -l—XilcaC + e+ Ky + Uica 3)

where the individual characteristics, X;.,, and the parameter { are K x 1 vectors, where K is
the number of variables capturing individual characteristics. 1. and Kk, are country-of-birth and
age-at-arrival fixed effects, respectively, and u;, is the disturbance term.

Figure 2 plots education, fertility and health outcomes by age at arrival: Namely, panels A to
C plot the likelihood of having no qualifications, that of having a child in her teens (women only),
and self-reported health ordinal measure, respectively.* The dashed and solid lines correspond
to immigrants from English- and non-English-speaking countries, respectively. Panels A and B
show that, among early arrivers, the likelihood of having no qualifications and that of becoming
a teenage mother are similar across the two sets of immigrants. In contrast, among late arrivers,
the likelihood of having no qualifications and that of becoming a teenage mother are higher
for those from non-English-speaking countries. Panel C shows a different pattern: for early
arrivers, self-reported health measures follow similar patterns across the two language-origin
groups, while immigrants from non-English-speaking countries appear to report better health
among late arrivers.

In order for this IV strategy to identify the causal effect of language skills, we require an ad-
ditional assumption that those born in English- and non-English-speaking countries are exposed
to the same age-at-arrival effects, except for the language effect. However, this assumption could
be questionable. One concern is that these two groups of immigrants could be facing different
age-at-arrival effects because they have different background characteristics. For example, a sig-
nificant proportion of immigrants born in non-English-speaking countries come from European

countries, e.g., Germany. These European countries have close economic and political ties and

3We have also used as cut-off values ages seven and nine. Our results are not sensitive to the changes in the
cut-off value.

4As we have numerous outcome variables, we do not report graphs for every outcome for the sake of space.
Instead, we report the relation between age at arrival and each education, health and fertility outcome under consid-
eration (i.e., our reduced-form estimates) in Table 3.
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cultural commonalities with the UK due to, for example, a long history of economic, political
and cultural interactions (e.g., the European Union), and this makes it potentially easier for them
to adapt to the new UK environment. Likewise, a significant proportion of immigrants born in
English-speaking countries come from Commonwealth countries, which share commonalities
with the UK regarding, for example, culture and legal systems, also making it potentially easier
for these individuals to adapt to the UK environment. As long as these country-of-origin specific
effects do not vary across age at arrival, they will be absorbed by country-of-origin fixed effects
in equation (1). Still, one could be concerned that these country-of-origin specific effects could
vary across age at arrival, and we address these issues in Section 6, where we present a series of

robustness checks to address these concerns.

4. Data and Sample

4.1. Data

We use data from the Office for National Statistics (ONS) England and Wales Longitudinal
Studies (LS), an individual-level dataset comprising linked census and life event records for 1%
of the population of England and Wales. We make use of two datasets that are part of the LS:
The 2011 Census for England and Wales, and the Live Births to Sample Mothers (LBSM), which
contains information of live births to women usually resident in England and Wales taken from
the birth registration and birth certificate for the period 1971 to 2011.> We create our fertility
outcomes using data from the LBSM dataset, and they apply only to mothers in our LS dataset
that are also present in the LBSM dataset. Our measures of fertility are: Birthweight of child,
age of woman when her first child was born, a dummy for whether a woman had her first child
in her teens, and number of children born to a woman. This latter variable is a better measure
of the actual number of children born to a mother than the usual census variable of number of
dependent children living in same household used in most studies that analyse census data (e.g.,
Bleakley & Chin, 2010).

Our measures on education and health are also obtained from the 2011 Census. We construct
our set of education indicator variables from one single variable in the 2011 Census, which
collects self-reported information on the highest level of education achieved by the individual.
The 2011 Census also collects information on self-reported health, which is an ordinal measure
ranging between 1 (very bad health) to 5 (very good health); from this variable, we derive two

additional indicator variables: “good or very good health” and “bad or very bad health”. We use

5The dataset contains a variable that records the number of children previously born alive to sample mother.
Prior to May 2012, this information was only collected for births within marriage. The registrar records the number
of previous live-born children that a woman has had by her present husband and any former husband. Therefore some
births may have not been recorded, or were only recorded if the mother gave the relevant information to the registrar.
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an additional measure of health that comes from another question in Census 2011: An indicator
variable for self-reported long-term health problems.

The variables capturing language skills and individual characteristics come from the 2011
Census. Using information on self-reported language skills, we construct our measure of English
language skills, where 3, 2, 1, and O correspond to speaks English “very well”, “well”, “not well”,
“not at all”, respectively. To create our instrument for language skills, we use information on the
country of birth and age at arrival of immigrants.®The data on origin-country characteristics that
we use in the section of robustness checks has been obtained from the following sources: The
education datasets come from Barro & Lee (2013), data on the degrees of democracy comes from
Freedom House (1973), and all other country characteristics come from the World Development
Indicators 2015.”

4.2. Sample

Our empirical analysis is based on the sample of individuals in the LS dataset who (i) lived in
England and Wales at the time of Census 2011, (ii) are childhood immigrants and (iii) are aged
20 or above at the time of Census 2011. Childhood immigrants are defined as individuals born
outside of the UK who arrived in the UK for the first time at age 15 or before. At this age, we
assume that immigrants did not make their own migration decisions but followed their parents or
guardians who migrated to the UK. For the sample used for the analyses of educational outcomes,
the minimum age restriction is raised to 25 in order to allow individuals enough time to complete
their education. In our analysis of health outcomes, we also impose the maximum age restriction
of age 60 to deal with a possible issue of selective mortality. In our analysis of fertility outcomes,
our sample is restricted to females that have at least one child registered in the LBSM dataset.
In order to implement our identification strategy, we create two groups of immigrants: (i)
Individuals born in countries where English is not an official language, and (ii) individuals born in
countries where English is an official language and the predominant language spoken.® The first
group is our “treatment group” and the second group is our “control group”. Note that individuals
born in countries where English is an official language but not the predominant language spoken
are excluded from our sample because it is not clear to what extent they were exposed to English
prior to their arrival in the UK. This restriction implies that we are excluding from our sample

some groups of immigrants who account for a significant proportion of immigrants in the UK,

6 Age at arrival in the UK is derived from the date that a person last arrived to live in the UK and their age. Short
visits away from the UK are not counted in determining the date that a person last arrived. The age of arrival is only
applicable to usual residents who were not born in the UK and does not include usual residents born in the UK who
have emigrated and since returned.

"The variables in the World Development Indicators were downloaded from http://data.worldbank.org/
data-catalog/world-development-indicators

8To categorise countries, we have used the World Almanac and Book of Facts 2011.
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such as those born in India and Pakistan. A list of the countries of birth of the immigrants in our
sample can be found in Table A1 in the appendix.

Table 1 presents summary statistics separately for early- and late-arrivers in the UK. As
can be seen in panel A, English language skills are not very different between early-arrivers
coming from English- and non-English-speaking countries, but late-arrivers coming from non-
English-speaking countries present a lower level of English proficiency than late-arrivers com-
ing from English-speaking countries. Table 1 also shows that the share of individuals coming
from European and Commonwealth countries differs between our treatment and control groups;
in particular, a large proportion of immigrants born in English-speaking countries come from
Commonwealth countries, and a large proportion of immigrants born in non-English-speaking
countries come from Europe. This is a noticeable difference from the case of US immigrants
studied by, for example Bleakley & Chin (2010), where a significant proportion of immigrants

from non-English-speaking countries come from Mexico.

5. Results

We begin by estimating equation (1) using the OLS estimator.’ Table 2 reports the OLS estimates
of the effect of English language proficiency on the social outcomes of childhood immigrants in
England and Wales, after controlling for individual characteristics and country-of-birth and age-
at-arrival fixed effects. Panels A to C of Table 2 present results for education, health and fertility
outcomes, respectively. The sample in panel C is restricted to mothers.

Panel A shows that better language skills are positively correlated with the likelihood of ob-
taining a higher level of educational qualifications; in particular, better language skills are signifi-
cantly associated with a lower probability of having no qualifications or having only compulsory-
level qualifications (rows 1 and 2), and are significantly associated with a higher probability of
having a post-compulsory qualification and an academic degree (rows 3 and 4). Turning to health
outcomes for adults, panel B indicates that better English proficiency is significantly correlated
with better self-reported health (rows 1 and 2) and lower probabilities of reporting bad or very

bad health and having long-term health problems (rows 3 and 4). Regarding fertility outcomes,

90ur measure of English language skills is an ordinal variable as described in Section 4.1. In addition to this
ordinal measure, we construct a dummy variable that equals one if a person speaks English “very well”, and zero
otherwise. We define the dummy variable such that it takes the value one if a person speaks English “ver well” instead
of “very well” or “well” because a significant proportion of individuals in our sample reported to speak English either
“very well” or “well”. Thus, if we construct a dummy variable that takes the value one if a person speaks English
“very well” or “well”, the vast majority of observations take the value one and the dummy variable has too little
variation. We use the dummy variable that equals one if a person speaks English “very well” to take into account
possible non-linear effects of language proficiency on social outcomes of immigrants. Table Al in online appendix
presents results. The results using this alternative measure of English language skills are qualitatively similar to our
main results presented in this section.
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Table 1: Immigrant Characteristics

Arrived aged 0-8

Arrived aged 9-15

Born in Born in Born in Born in
English-speaking  non-English-speaking English-speaking  non-English-speaking
country country country country
A. Individual characteristics (All, aged 20 to 60)
English proficiency, 2.99 2.98 2.96 2.74
ordinal measure (0.10) (0.18) (0.22) (0.55)
Age 41.75 36.27 42.24 31.15
(11.40) (12.27) (13.68) (11.36)
Female 0.51 0.50 0.54 0.50
(0.50) (0.50) (0.50) (0.50)
White 0.65 0.72 0.27 0.42
(0.48) (0.45) (0.45) (0.49)
Black 0.16 0.07 0.39 0.22
(0.37) (0.25) (0.49) 0.41)
Asian 0.15 0.09 0.29 0.20
(0.36) (0.28) (0.45) (0.40)
Other single race 0.01 0.09 0.01 0.12
(0.09) (0.28) (0.09) (0.33)
Multiracial 0.03 0.04 0.04 0.04
(0.18) (0.19) (0.19) (0.19)
Commonwealth 0.68 0.04 0.82 0.04
(0.47) (0.20) (0.39) (0.18)
Europe 0.19 0.59 0.09 0.29
(0.39) (0.49) (0.28) (0.45)
B. Education (All, aged 25 and over)
No qualifications 0.12 0.11 0.20 0.24
(0.33) (0.32) (0.40) (0.43)
Compulsory 0.40 0.41 0.47 0.46
(0.49) (0.49) (0.50) (0.50)
Post-compulsory 0.60 0.59 0.53 0.53
(0.49) (0.49) (0.50) (0.50)
Academic degree 0.43 0.41 0.34 0.34
(0.49) (0.49) (0.47) (0.47)
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Table 1: Immigrant Characteristics - continued

C. Health (All, aged 20 to 60)

Self-reported health, 4.28 4.33 4.20 4.35
ordinal measure (0.85) (0.85) (0.87) (0.82)

Good or very good health 0.86 0.87 0.83 0.88
(0.35) (0.34) (0.38) (0.33)

Bad or very bad health 0.04 0.04 0.05 0.03
(0.20) (0.20) 0.21) (0.18)

Long-term health problem 0.11 0.11 0.13 0.09
(0.32) (0.31) (0.34) (0.29)

D. Fertility (Females, aged 20 and over)

Age at having first child 27.27 26.27 26.32 24.27
(5.34) (5.13) (5.43) (5.49)
Teenage mother 0.11 0.14 0.14 0.21
(0.32) (0.35) (0.34) 0.41)
Number of children born to mother 224 2.20 2.40 2.36
(0.91) (0.94) (1.17) (1.08)
Child birthweight (kilogrammes) 3.30 3.36 3.17 332
(0.59) (0.58) (0.57) (0.53)

Notes: Standard deviations are shown in parenthesis. The sample consists of individuals in the ONS LS dataset who
were present in the 2011 Census for England and Wales, are childhood immigrants, and were aged 20 to 60 (Panels
A, ©), 25 and over (panel B), or 20 and over (panel D) at Census 2011. Childhood immigrant is defined as those born
outside of the UK who arrived in the UK at age 15 or earlier. Columns (1) and (2) present statistics for individuals
who arrived in the UK at age eight or earlier, while columns (3) and (4) report statistics for those who arrived after
age eight. The sample is divided into two groups: individuals born in countries where English is an official language
and the predominant language spoken (columns (1) and (3)), and those born in countries where English is not an
official language (columns (2) and (4)). Sample size varies by panel and column. Panels A and C contain 3,268;
2,879; 2,263 and 2,151 observations in columns (1) to (4), respectively. Panel B contains 3,414; 2,572; 2,489 and
1,536 observations per column. Sample sizes in panel D vary by outcome: birthweight of child (1,866; 1,371; 1,152,
and 745 in columns (1) to (4), respectively), age at which a woman had her first child (637; 444; 340; 212), whether
the mother had her first child when she was in her teens (1,017; 773; 681; 407), number of children a woman has
given birth to (712; 501; 425; 263).

Source: Authors’ calculations based on the ONS England and Wales Longitudinal Study dataset.
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Table 2: OLS Estimates of the Effects of English Proficiency

Dependent variable: English proficiency ~ Standard errors
A. Education  No qualifications -0.266%** (0.02)
Compulsory -0.214%%#% (0.02)
Post-compulsory 0.224%#%%* (0.02)
Academic degree 0.218%** (0.02)
B. Health Self-reported health 0.360%** (0.04)
Good or very good health 0.117%%* (0.02)
Bad or very bad health -0.048%** 0.01)
Long-term health problem -0.104%#%#%* (0.02)
C. Fertility Age at having first child 2421 %%* (0.52)
Teenage mother -0.116%** (0.03)
Number of children -0.476%** (0.13)
Child birthweight 0.008 (0.03)

Notes: *** p< .01, ** p< .05, and * p< .10. Standard errors are clustered by coun-
try of birth. All regressions are estimated by OLS and include the following controls:
Dummy variables for sex, race, age, age at arrival, and country of origin. Sample size
varies by outcome: 10,010 individuals for the education outcomes; 10,561 for the health
outcomes, and 1,633; 2,878; 1,901, and 5,134 females for each of the fertility outcomes,

respectively.

Source: Authors’ calculations based on the ONS England and Wales Longitudinal Study

dataset.
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panel C shows that better English proficiency is significantly associated with a delay in the age at
which women have their first child, a lower likelihood of becoming a teenage mother, and having
fewer children (rows 1 to 3). However, English skills appear to have no significant association
with child health measured by birthweight (row 4).

The problem with the OLS estimator of 3; in equation (1) is that it will be biased if (i)
unobserved heterogeneity across individuals that affects our social outcomes, such as ability
and cultural attitude, is also correlated with fluency in English, (ii) immigrants’ social outcomes
and English skills are simultaneously determined or (iii) our English proficiency measure is
correlated with measurement errors. To address this potential endogeneity of English skills, we
estimate equation (1) using the IV estimator, where we use, as an instrument for English skills,
the interaction of the excess age at arrival from age eight and a dummy variable for coming
from non-English-speaking countries (see equation (2)). Table 3 presents the first-stage and
reduced-form estimates of the effects of the instrument on English skills and social outcomes,
respectively, and the IV estimates of the effects of English skills on the social outcomes (i.e., B;
in equation (1)). Panels A to C correspond to the regressions for education, health and fertility
outcomes, respectively.

The first-stage estimates presented in Panels A and B, column (1), indicate that, for those in-
dividuals born in non-English-speaking countries, each year past age eight at arrival significantly
decreases their English language skill ordinal measure by approximately 0.04, on average. When
the sample is restricted to mothers in panel C, the coefficient estimates increase in absolute terms
to -0.06 or -0.07. It might be the case that females are more sensitive to age at arrival regarding
English proficiency. The magnitude of the coefficient implies that a person’s English ordinary
measure would be approximately lower by half a unit if the person arrived from a non-English-
speaking country at age 15 instead of at age eight.

Regarding educational outcomes, reported in panel A, the reduced-form estimates in col-
umn (2) show that, among immigrants from non-English-speaking countries, after age eight,
each additional year that passes before they arrive in the UK increases their likelihood of hav-
ing no qualifications (row 1) and decreases their likelihood of obtaining academic degrees (row
4). In line with the reduced-form estimates, the causal effects of interest reported in column
(3) indicate that better English language skills significantly lower the probability of having no
qualifications and raise that of obtaining academic degrees (rows 1 and 4). The point estimates
suggest that a one-unit increase in English language skills lowers the probability of having no
qualifications by 0.51 and raises that of obtaining academic degrees by 0.36, both of which are
sizable effects. Because understanding the language used at school is likely to be a key compo-
nent of academic success, it is not surprising that individuals with better English skills have a

higher level of educational attainment. Regarding the probabilities of obtaining compulsory- and
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Table 3: First-stage, Reduced-form, and IV Estimates

Dependent variable: English proficiency Education, health or fertility
First-stage Reduced-form v
ey 2 3)
A. Education (All, aged 25 and over)
No qualifications -0.040%** 0.020%** -0.507%*%%*
(0.01) (0.00) (0.06)
Compulsory -0.040%** 0.006 -0.156
(0.01) (0.00) (0.10)
Post-compulsory -0.040%** -0.007 0.165
(0.01) (0.00) (0.10)
Academic degree -0.040%** -0.014%* 0.357%#%*
(0.01) (0.01) (0.13)
B. Health (All, aged 20 to 60)
Self-reported health, -0.04 3% -0.010 0.222%*
ordinal measure (0.01) (0.01) (0.12)
Good or very good health -0.04 3% -0.003 0.065
(0.01) (0.00) (0.05)
Bad or very bad health -0.04 3% 0.000 -0.003
(0.01) (0.00) (0.03)
Long-term health problem -0.04 3% -0.003 0.059
(0.01) (0.00) (0.05)
C. Fertility (Females, aged 20 and over)
Age at having first child -0.057%#%* -0.193%** 3.361%*
(0.02) (0.09) (1.66)
Teenage mother -0.070%** 0.015%%* -0.222%%*
(0.01) (0.01) (0.09)
Number of children -0.065%*** 0.050%** -0.771%*
(0.02) (0.02) (0.34)
Child birthweight -0.074%%%* 0.004 -0.047
(kilogrammes) (0.02) (0.01) (0.10)

Notes: *** p< .01, ** p< .05, and * p< .10. Standard errors are clustered by coun-
try of birth. First-stage and reduced-form estimates are the estimated coefficients on
the interaction of age at arrival with and an indicator for coming from non-English-
speaking countries. The IV estimates are the estimates of B in equation (1). Rows in
each panel correspond to regressions for different outcomes of education, health and
fertility. Refer to Table 2 for the controls included and sample sizes.
Source: Authors’ calculations based on the ONS England and Wales Longitudinal

Study dataset.
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post-compulsory-level qualifications, the IV estimates in rows 2 and 3 are insignificant. Taken
together, our findings suggest that proficiency in English affects the likelihood of having the high-
est and the lowest levels of educational attainment (i.e., no qualifications and academic degrees),
but has no effect on the likelihood on the educational attainment at an intermediate level.

Turning to health outcomes for adults reported in panel B, the reduced-form estimates show
that arriving after age eight has no significant effect on any of the self-reported health measures
we analyse. The IV estimates presented in column (3) also show insignificant effects of English
skills, with the exception of the effect on the self-reported ordinal measure, which is significant
at the 10 percent level. Panel C reports fertility outcomes. The reduced-form estimates presented
in column (2) show that, for each year at arrival past age eight, the age at which the mother has
her first child significantly decreases (row 1), and both the probabilities of becoming a teenage
mother and the number of children a mother gives birth to significantly increase (rows 2 and 3).
The causal effects of interest presented in column (3) show that a one-unit increase in English
skills significantly raises the mother’s age at having first child by approximately 3.4 years (row
1), and significantly lower her likelihood of becoming a teenage mother by approximately 0.22
(row 2). In addition to the timing of having a child, English proficiency also affects the number
of children a woman gives birth to: a one-unit increase in our English skill measure significantly
reduces the number of children by approximately 0.77 (row 3). This is a sizable effect corre-
sponding to a reduction of approximately 33 per cent relative to the mean value for childhood
immigrants who arrived after age eight from non-English-speaking countries. We do not find any
effect of English skills on child health measured by his birthweight.

When comparing OLS and IV estimates, our general findings are that OLS estimates are
greater in absolute terms for health outcomes, while IV estimates tend to be greater in absolute
terms for education and fertility outcomes. For example, the IV estimate is almost double the
size of the OLS estimate for the probability of having no qualifications (see panels A of Ta-
bles 2 and 3). It is possible that unobserved individual characteristics, such as ability, biases the
OLS estimator upward, but at the same time measurement errors possibly correlated with our
language proficiency measures bias the OLS estimator downward. If the downward bias caused
by measurement errors outweighs the upward bias caused by unobserved heterogeneity, IV es-
timates can be greater than OLS estimates. See Bleakley & Chin (2004) for further technical
discussions. Regarding health outcomes, they are only outcomes that are self-reported unlike
education and fertility outcomes for which we use more objective measures. If a person is le-
nient in self-assessment, it is possible that the person reports to have a better health and a better
English language proficiency compared to a person who is more strict in self-assessment. If this
is the case, the leniency contained in the error term of equation (1) can cause upward bias in the

OLS estimator of the effects of English skills, possibly leading to greater OLS estimates relative
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to IV estimates (in absolute terms).

5.1. Mechanisms at Work

We have found that better English skills significantly affect the education and fertility outcomes
of immigrants born in non-English-speaking countries. In this subsection, we explore a possible
mechanism through which language affects fertility: Education. In order to do so, we control for
measures of education, in addition to English proficiency, in our fertility regressions. It might be
the case that better English skills improve the educational attainment and career opportunities of
women, which could in turn delay the age at which they have their first child or reduce the number
of children they have because, for example, their opportunity cost of having children increases.
As measures of education, we include a set of dummy variables that equal one if the person has
no qualifications, a post-compulsory qualification and an academic degree, respectively, and zero
otherwise. Our reference group is women with compulsory education. A caveat is that estimates
of the effects of English proficiency on fertility outcomes no longer have causal interpretations
in our regressions because education is likely endogenous. Despite this limitation, we present
these results as suggestive evidence of a possible role that education plays in determining fertility
outcomes.

Even-numbered columns in Table 4 present the effects of English proficiency on the age at
which a woman has her first child, the probability of becoming a mother in her teens, the number
of children she gives birth to, and her children’s birthweight, respectively, after controlling for
education. For comparison purposes, we present the base results from Table 3 without controlling
for education in adjacent odd-numbered columns. Column (2) shows that the point estimate of
the effect of English skills on age at having first child is greatly reduced by nearly 64 per cent
relative to the corresponding estimate in column (1), and is no longer statistically significant.
In contrast, education significantly affects the timing of having children. For example, relative
to individuals with compulsory-level qualifications, women with no qualifications and academic
degrees have their first child approximately 2.0 years earlier and 2.3 years later, respectively (see
column (2)). Turning to the likelihood of becoming a teenage mother, column (4) shows that the
point estimate is lowered by 21 per cent (cf., column (3)). Similar results hold for the regression
on the number of children a woman has: After controlling for education, the effect of English
skills becomes insignificant (column (6)). These results provide some evidence in favour of the
argument that education could be a key channel through which English proficiency affects the
fertility decisions of immigrant women. Namely, an improvement in language skills results in
a higher educational attainment, which could in turn delay the age at which a woman has her
first child and reduce the number of children she has. This is a plausible mechanism as is shown

by, for example, Black et al. (2008) who found that increased educational attainment reduced
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Table 4: The Effects of English Proficiency and Education on Fertility

Age at having
Dependent variable: first child Teenage mother Number of children Child birthweight
)] ) 3) C)) ) (6) @) (®)
English skills 3.361%* 1.211 -0.222%* -0.175% -0.771%*%  -0.579  -0.047 -0.100
(1.66) (1.65) (0.09) (0.10) (0.34) (0.37) (0.10) (0.11)
No qualifications -1.971 %% 0.063* 0.308%*%* -0.066
0.71) (0.03) (0.13) (0.05)
Post-compulsory 0.492 -0.053%** -0.022 -0.009
(0.40) (0.02) (0.06) (0.03)
Academic degree 2.275%%* -0.044#%%* -0.066 0.095%**
(0.34) (0.02) (0.06) (0.03)
Education controls no yes no yes no yes no yes
# Observations 1,633 1,633 2,878 2,878 1,901 1,901 5,134 5,134

Notes: *** p< .01, ** p< .05, and * p< .10. Standard errors are clustered by country of birth. Estimates in the first

row are the estimates of f8; in equation (1). All regressions include the controls specified in Table 2. In addition, all

even-numbered columns include dummy variables for having no qualifications, a post-compulsory qualification and

an academic degree.

Source: Authors’ calculations based on the ONS England and Wales Longitudinal Study dataset.
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teenage fertility. Our results are different from the findings of Bleakley & Chin (2010) who find
that the effects of language proficiency remain significant even after controlling for measures of
education based on US data. This difference could suggest that the mechanisms through which
English skills affect the fertility outcomes of immigrant women are different in the UK and the
UsS.

6. Robustness Checks

We now turn to address the concern that our main results are driven by differences in background
characteristics of immigrants born in English- and non-English-speaking countries. First, we will
address the concern that our results could be driven by differences in parental characteristics.
Second, we will address the concern that immigrants born in English- and non-English-speaking
countries could be different in other aspects, aside from language, that could also affect their
social outcomes. To address this latter concern, we will employ two different strategies: (i) We
consider different sample specifications in which samples are restricted to immigrants born in
countries that are likely to be less heterogeneous, and (ii) we control for an interaction of age at
arrival with different origin-country characteristics.

First, parental characteristics that affect the social outcomes of immigrants may be differ-
ent between the two sets of immigrants, and parents with different characteristics may make
different decisions regarding their timing of immigration. For example, parents of immigrants
from non-English-speaking countries may decide to migrate to the UK when their children are
relatively young to make it easier for their children to adapt to the new environment. If this
was the case, our IV estimator would be biased. To empirically examine this possibility, we
regress age at arrival on a dummy variable for coming from non-English-speaking countries and
a full set of controls. The estimated coefficient on the indicator for coming from a non-English-
speaking country is equal to 0.44 with p-value 0.42, indicating that the result does not support
the possibility that childhood immigrants from English- and non-English-speaking countries are
systematically arriving in the UK at different ages.

Next, we explicitly control for parental characteristics measured by the highest level of ed-
ucation attained by any of the two parents of the individuals in our sample. To the best of our
knowledge, this is the first paper that controls for parental education in the analyses of the causal
effects of English skills on education and health outcomes. A limitation of this approach is that
sample sizes are diminished and become 6,137 and 7,675 observations for education and health
outcomes, respectively, due to missing values in the data on parental education. For fertility
outcomes, we cannot calculate IV estimates because first-stage estimates become insignificant in

smaller sample. Despite this limitation, we present results for education and health regressions
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Table 5: The Effects of English Proficiency after Controlling for Parental Education

First stage v

Base results + Parents’ education

() 2 3)
A. Education (Aged 25 and over)
No qualifications -0.037%*:* -0.507%*%* -0.529%%*
0.01) (0.06) (0.10)
Parents’ education 0.009%** -0.023%**
(0.00) (0.00)
Compulsory -0.037%%#:* -0.156 -0.365%*
(0.0 (0.10) (0.15)
Parents’ education 0.009%** -0.129%**
(0.00) (0.01)
Post-compulsory -0.037#%%* 0.165 0.394%#%%*
(0.01) (0.10) (0.15)
Parents’ education 0.009%** 0.130%**
(0.00) 0.01)
Academic degree -0.037%#% 0.357%** 0.429%#%*
0.01) (0.13) (0.16)
Parents’ education 0.009%** 0.171%**
(0.00) 0.0
B. Health (Aged 20 to 60)

Self-reported health, -0.038*#%* 0.222% 0.264
ordinal measure (0.01) (0.12) (0.20)
Parents’ education 0.013*** 0.081***

(0.00) (0.01)
Good or very good health -0.038%** 0.065 0.054
(0.01) (0.05) (0.09)
Parents’ education 0.013%*** 0.024%**
(0.00) (0.00)
Bad or very bad health -0.038%*** -0.003 -0.040
(0.01) (0.03) (0.04)
Parents’ education 0.013%** -0.008%**
(0.00) (0.00)
Long-term health problem -0.038*#* 0.059 0.060
0.01) (0.05) 0.07)
Parents’ education 0.013*** -0.016%**
(0.00) (0.00)

Notes: *** p< .01, ** p< .05, and * p< .10. Standard errors are clustered by country of
birth. First-stage and reduced-form estimates are the estimated coefficients on the interaction
of age at arrival and coming from non-English-speaking countries. The IV estimates are the
estimates of f; in equation (1). Rows in each panel correspond to regressions for different
outcomes of education and health, where sample sizes are 6,137 and 7,675 observations,
respectively. Refer to Table 2 for the controls included.

Source: Authors’ calculations based on the ONS England and Wales Longitudinal Study
dataset. 24



with parental education as a control in Table 5 to examine a possible role that parental education
plays in explaining the effects of English skills on the social outcomes of childhood immigrants.
The first-stage estimates presented in column (1) are not sensitive to the inclusion of parental
education. The IV estimates reported in column (3) show that the results are qualitatively very
similar to our base results from the previous section (see column (2)). An interesting difference
that we find is that the effects of English skills on the likelihoods of having compulsory- and
post-compulsory-level qualifications become significant, indicating that an improvement in En-
glish skills significantly reduces the likelihood of having compulsory-level qualifications as the
highest level of qualifications obtained and raises that of having post-compulsory-level qualifi-
cations. To examine whether these results are induced by a change in sample sizes or by the
fact that we control for parental education, we run regressions using these restricted samples
but without controlling for parental characteristics. Estimates (not reported) are not significantly
different from those reported in Table 5, confirming that English proficiency significantly affects
educational outcomes of immigrants even after accounting for parental characteristics.

We now address another important concern in our model. A key assumption in our I'V strat-
egy to identify the causal effects of language skills is that immigrants from English- and non-
English-speaking countries are exposed to the same age-at-arrival effects aside from language.
Under this assumption, immigrants coming from English-speaking countries can be used to par-
tial out age-at-arrival effects that immigrants from non-English-speaking countries are exposed
to. However, it could be reasonable to doubt the validity of this assumption; for example, it
could be that English-speaking countries are economically, culturally, and institutionally more
similar to the UK, making this age-at-arrival effects differ between immigrants from the two
groups of countries. These different effects will be absorbed by country-of-origin fixed effects
in equation (1) if these effects that are specific to country-of-origin do not vary across age at
arrival. But these country-of-origin specific effects could vary across age at arrival; for example,
for those who arrive in the UK at an early age, country-of-origin specific characteristics may
not affect their social outcomes in the UK because they left their origin countries sufficiently
early not to be affected by their characteristics. In contrast, late-arrivers may be affected by their
origin-country’s characteristics more intensively, because they lived in their countries of birth for
a longer period of time. This type of concerns might be less severe in the UK context than in the
US context as the average characteristics of immigrants from the two groups of countries might
be more similar in the case of UK immigrants. For example, OECD (2012) reports that 47% of
UK immigrants are highly educated, compared to 34% in the US, and 34% of UK immigrants
come from an OECD high-income country, compared to only 14% for US immigrants.

Nevertheless, to address this concern, our first approach is to retain in our sample only immi-

grants from countries that may be less heterogeneous from each other. In particular, we exclude
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from our sample immigrants from Europe and Commonwealth countries in columns (2) and (3)
of Table 6, respectively, and we present our base results in column (1) for comparison purposes.
A limitation of this approach is that, due to relatively small sample sizes of fertility regressions,
first-stage estimates are not strong enough to compute the IV estimates when we diminish sam-
ple sizes. Thus, we report results only for education and health outcomes for which sample sizes
are large enough even when we omit a subset of countries from our samples. The European
countries have close economic and political ties and cultural similarities with the UK due to, for
example, the existence of the European Union and a long history of economic, political and cul-
tural interactions. Likewise, Commonwealth countries also share some commonalities with the
UK regarding, for example, culture and legal systems. Omitting immigrants from these countries
that have special ties with the UK may make the two groups of countries less heterogeneous.

The results for educational outcomes (see panel A) are qualitatively similar to our main
findings, although several interesting differences arise. After restricting the sample, the effect of
English language proficiency generally increases in magnitude in absolute terms. Furthermore,
the effect on the probabilities of having compulsory- and post-compulsory-level qualifications
become significant, implying that English language proficiency has a greater impact in the case
of immigrants who come from countries that might be less similar to the UK than European
and Commonwealth countries. A possible interpretation of this result is that culture and the
educational systems in Europe and Commonwealth countries might have a greater similarity to
those in the UK, making it easier for immigrants from these countries to adapt to the UK system
irrespective of their proficiency in English. The results we obtain for our health and fertility
outcomes —reported in panels B and C, respectively—, are also qualitatively similar to our base
results.

In a similar vein, to make our samples more homogeneous in terms of income level, we divide
our sample into immigrants coming from countries with high and low gross domestic product
(GDP) per capita. Origin-country GDP per capita could reflect numerous aspects of origin-
countries that potentially affect immigrants’ social outcomes. For example, high GDP countries
may, on average, have better educational and healthcare systems, a higher life expectancy, and
fewer children per family, and all these characteristics may affect the social outcomes of the
immigrants in our sample. Columns (4) and (5) of Table 6 present results for immigrants coming
from below-median and above-median GDP countries, respectively. The results are qualitatively
similar to our base results, although we observe an interesting difference. Namely, we find
that the significant effect of English language proficiency on the likelihood of having academic
degrees is driven by immigrants born in high GDP countries. A possible interpretation of this
finding is that immigrants born in low GDP countries may have lower expectations of future jobs,

for example, after observing the jobs of their parents, which may in turn affect their willingness
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Table 6: IV Estimates using Alternative Sample Specifications

No Common

All No Europe -wealth Low GDP  High GDP
M @) 3) “ (5)
A. Education (Aged 25 and over)
No qualifications -0.507#%*%  -0.467*** -0.497#%%* -0.335%%%  -(0.579%**
(0.06) 0.07) (0.07) (0.08) (0.10)
Compulsory -0.156 -0.230%* -0.216%* -0.084 -0.187
(0.10) (0.13) (0.09) (0.24) (0.12)
Post-compulsory 0.165 0.246* 0.228** 0.110 0.189
(0.10) (0.13) (0.09) (0.24) (0.12)
Academic degree 0.357+** 0.398%** 0.469%** 0.240 0.375%*
(0.13) (0.15) (0.12) (0.26) (0.16)
B. Health (Aged 20 to 60)
Self-reported health, 0.222* 0.157 0.263* 0.205 0.101
ordinal measure (0.12) (0.11) (0.16) (0.15) (0.23)
Good or very good health 0.065 0.036 0.108 0.064 0.009
(0.05) (0.05) (0.07) (0.06) (0.09)
Bad or very bad health -0.003 -0.003 -0.007 -0.002 0.023
(0.03) (0.02) (0.04) (0.03) (0.05)
Long-term health problem 0.059 0.049 0.039 0.098 0.051
(0.05) (0.05) (0.06) (0.06) (0.10)

Notes: *** p< .01, ** p< .05, and * p< .10. Standard errors are clustered by country of birth. The
estimates shown are the IV estimates of f3; in equation (1), using the controls specified in Table 2. The
results shown in columns (1) to (3) correspond to different sample specifications: Full sample (column
(1)), sample excluding Europe (column (2)), sample excluding Commonwealth countries (column (3)),
individuals born in low GDP countries (column (4)), and individuals born in high GDP countries (col-
umn (5)). Sample size varies by column: for education outcomes, 10,010, 6,329, 5,914, 3,980, and
6,030 observations; and for health outcomes, 10,561, 7,440, 6,307, 4,889, and 5,672 observations in
columns (1) to (5), respectively.

Source: Authors’ calculations based on the ONS England and Wales Longitudinal Study dataset.
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to obtain academic degrees, or it could be the case that immigrants from low GDP countries can
not afford cost of education in British universities irrespective of their proficiency in English.

We now take a different approach to address the concern that immigrants from English- and
non-English-speaking countries are exposed to different non-language age-at-arrival effects, by
controlling for interactions of age at arrival with various origin-country characteristics. Unless
otherwise stated, we use origin-country characteristics in 1970.' Results are summarised in
Table 7, where base results are presented in column (1) for comparison purposes. We begin by
discussing our results for education outcomes reported in panel A. Column (2) controls for an
interaction of age at arrival with country-of-origin average years of schooling. If non-English-
speaking countries have, on average, a shorter (or longer) average number of years of schooling
than English-speaking countries and the effects of origin-country average years of schooling
vary by age at arrival, our instrument for English skills would capture the compound effects
of language proficiency and differential average years of schooling in the origin country. In a
similar spirit, column (3) controls for an interaction with origin-country pupil-teacher ratio in
secondary education. Columns (2) and (3) indicate that coefficient estimates of the effects of
English skills tend to be smaller than the base results, although the effect on the likelihood of
having no qualifications remains significant at a one per cent level. In column (4), we control
for an interaction with origin-country degrees of democracy.!! It could be the case that English-
speaking countries are generally more (or less) democratic and that immigrants coming from
those countries find it easier (harder) to adapt to a democratic country, such as the UK. Column
(4) shows that our results are not sensitive to the inclusion of this additional variable.

Turning to health outcomes, panel B of Table 7 controls for interactions with per capita health
expenditure, life expectancy, and degrees of democracy in the country of origin, respectively —
columns (2) to (4). Note that the data used for per capita health expenditure is from 1995, the
earliest year for which data is available. We find that the effect of English skills largely remains
insignificant after including these additional controls. Fertility outcomes are summarised in panel
C. Column (2) controls for an interaction with origin-country total fertility rates, while column
(3) controls for an interaction with origin-country adolescent fertility rates defined as the number
of births per 1,000 women aged between 15 to 19. Our results are generally not sensitive to the
inclusion of these additional variables. A difference to be noted is that standard errors of the
effect of English skills on the number of children a mother has increase and the effect is now

imprecisely estimated (column (2)). However, the point estimate is not significantly different

10The year 1970 is chosen because the average age of immigrants in our sample is 41 as of 2011; i.e., the average
immigrant in our sample was born around 1970. We also considered using the values for 1980 (i.e., a decade after the
time of birth of the average immigrant in our sample). Our results are not sensitive to the choice of the year.

Degrees of democracy are measured by a democracy indicator, that ranges between “free”, “partly free” and
“not free”, to which we assigned values 2, 1 and 0, respectively. The data in 1972 is used as it is the earliest year for

which data can be obtained.
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Table 7: IV Estimates using Alternative Controls for Origin-country Characteristics

Base results

Control for country of origin characteristics (x age at arrival)

Q)] @) 3) “
A. Education Years of education Pupil-teacher ratio Democracy indicator
No qualifications -0.5077%#* -0.382%%#:% -0.31 5%k -0.51 2%
(0.06) (0.12) (0.12) (0.07)
Compulsory -0.156 -0.061 0.113 -0.180
(0.10) (0.19) (0.22) (0.11)
Post-compulsory 0.165 0.080 -0.101 0.191%*
(0.10) (0.19) (0.22) (0.11)
Academic degree 0.357%#%* 0.253 0.105 0.329%%*
(0.13) (0.22) (0.26) (0.14)
B. Health Health expenditure Life expectancy Democracy indicator
Self-reported health, 0.222% -0.045 0.205 0.295%*
ordinal measure (0.12) (0.19) (0.15) (0.12)
Good or very good 0.065 -0.036 0.030 0.088
health (0.05) (0.07) (0.06) (0.06)
Bad or very bad -0.003 0.044 0.019 -0.008
health (0.03) (0.04) (0.03) (0.03)
Long-term 0.059 0.109 0.067 0.061
health problem (0.05) (0.08) (0.06) (0.06)
C. Fertility Fertility rate Adolescent fertility rate  Democracy indicator
Age at having 3.361%* 3.300 3.204* 3.024*
first child (1.66) (2.17) (1.72) (1.60)
Teenage mother -0.222%* -0.207%* -0.206** -0.189*
(0.09) (0.09) (0.09) (0.10)
Number of children -0.771°%%* -0.568 -0.695%* -0.672%*
(0.34) (0.39) (0.35) (0.33)
Birthweight of child -0.047 -0.063 -0.049 -0.049
(kilogrammes) (0.10) 0.12) (0.10) (0.10)

Notes: *** p< .01, ** p< .05, and * p< .10. Standard errors are clustered by country of birth. The estimates shown
are the IV estimates of 3; in equation (1) for the outcomes indicated in each row, using the controls specified in Table 2
and the additional control for origin-country characteristics specified in each column. Column 1 presents the base
results. Columns 2 to 4 present results including an additional control each, which is the interaction of age at arrival
with an origin-country characteristic, measured in 1970. For the education outcomes (panel A), this origin-country
characteristics are: average years of education (column 2), pupil-teacher ratio in secondary school (column 3), and
a democracy indicator (column 4); for health outcomes (panel B), per capita health expenditure in 1995 (column 2),
life expectancy in 1970 (column 3), and the democracy indicator (column 4); for fertility outcomes (panel C), total
fertility rate (column 2), infant mortality rate (column 3), and the democracy indicator (column 4). Sample size varies
by specification.

Source: Authors’ calculations based on the ONS England and Wales Longitudinal Study dataset.
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from our base result. Finally, our results are not sensitive to the inclusion of an interaction with

our democracy indicator (column(4)).

7. Conclusion

Policy at present stresses that English proficiency is a key to the integration of immigrants in the
UK, but there is little research evidence on how English skills affect social outcomes of the immi-
grant population in the UK. From an international perspective, the UK is a particularly interesting
country for studying the phenomenon of assimilation because the immigrants composition in the
UK is very different from that of the US, the country that has been most extensively studied: 47%
of the immigrants in the UK come from a country with English as an official language, compared
to 20% in the US; 47% of UK immigrants are highly educated, compared to 34% in the US; and
34% of UK immigrants come from an OECD high-income country, compared to only 14% of
US immigrants.

In this paper, we study how English language skills affect education, health and fertility
outcomes of childhood immigrants in England and Wales, using a unique dataset that links
individual-level data from the 2011 Census for England and Wales and the LBSM. We study
the causal effect of language skills using an I'V estimation strategy where an interaction of age
at arrival in the UK with an indicator for coming from non-English-speaking countries is used
as an instrument for English skills. The idea of using age at arrival to construct the instrument is
based on the critical period of language acquisition hypothesis, stating that a person exposed to
a language within the critical period of language acquisition (i.e., childhood) learns the language
more easily. The hypothesis implies that immigrants born in non-English-speaking countries
who arrive in the UK at a young age will have on average better English language skills than
those who arrive in the UK at an older age.

Our IV estimation results suggest that the educational achievement and fertility of immi-
grants are influenced by their ability to speak English. We find that better English language skills
significantly raise the likelihood of having academic degrees and reduce that of having no qual-
ifications. We also find that being proficient in English significantly delays the age at which an
immigrant woman has her first child, lowers the likelihood of becoming a teenage mother, de-
creases the number of children a woman gives birth to, but has no effect on child health measured
by birthweight. Supplementary regressions to explore the role that education plays to determine
fertility outcomes of immigrants suggest that higher educational attainment as a result of better
English language skills is a possible channel though which English proficiency delays the age at
which a woman has her first child and reduces the number of children a woman has. This finding
is different from that obtained by Bleakley & Chin (2010) for the case of the US, where they find
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that language skills significantly affect the number of children living in same household even
after controlling for education. This difference could suggest that the mechanism through which
language skills affect the fertility choices may be different in the UK and US.

Our results have important policy implications. First, giving support to immigrants to learn
and improve their English language skills may allow them to make the best of their education in
school and further studies. This in turn may improve their educational attainment and affect their
fertility choices. Second, specific English-learning programs at school for young immigrants
that arrived in the UK at age eight or later would be particularly beneficial for them, since having
arrived in the UK after the critical period of language acquisition makes it more difficult for
them to learn the language. Specific language support classes could have an important impact in
their capability to obtain qualifications or pursue higher degree studies. In addition, our results
contribute to the public debate on the integration of immigrants, providing some evidence against
the mainstream idea that claims that the lack of integration of immigrants into the UK society is
merely due to their social or cultural preferences. We have found that there is a constraint that
immigrants face to integrate aside from possible cultural preferences: proficiency in English, and
that alleviating this constraint (e.g., supporting immigrants to learn English) could be a successful

way to help immigrants better integrate into the UK society.
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Appendix

Table A1l: Immigrants by Country of Birth

A. English-speaking countries B. Non-English-speaking countries
Country N  Percent Country N  Percent
Kenya 789 14.3 Germany 1160 23.1
Ireland 656 11.9 Somalia 463 9.2
Jamaica 545 9.9 Cyprus 336 6.7
South Africa 377 6.8 Turkey 286 5.7
Uganda 348 6.3 Italy 153 3.0
Nigeria 302 5.5 Vietnam 143 2.8
United States 298 54 Afghanistan 134 2.7
Singapore 247 4.5 Portugal 116 23
Canada 246 4.4 Iraq 113 22
Australia 241 4.4 Malaysia 112 2.2
Zimbabwe 175 32 France 110 2.2
Ghana 153 2.8 Iran 109 2.2
Tanzania 152 2.7 Yemen 103 2.0
Malta 151 2.7 China 79 1.6
Zambia 118 2.1 Kosovo 75 1.5
Guyana 84 1.5 Poland 74 1.5
New Zealand 76 1.4 Malawi 68 1.4
Gibraltar 56 1.0 Netherlands 64 1.3
Sierra Leone 53 1.0 Saudi Arabia 63 1.3
Trinidad and Tobago 53 1.0 Spain 59 1.2
Mauritius 42 0.8 Egypt 50 1.0
St Kitts and Nevis 31 0.6 Belgium 43 0.9
Isle Of Man 29 0.5 Sudan (South Sudan and Sudan) 43 0.9
St Lucia 29 0.5 Libya 42 0.8
Barbados 29 0.5 Lebanon 40 0.8
St Vincent and The Grenadines 26 0.5 Russia 37 0.7
Montserrat 24 0.4 Sweden 34 0.7
Grenada 24 0.4 Thailand 33 0.7
Jersey 24 0.4 Angola 32 0.6
Total top 30 5394 97.5 Total top 30 4206 83.6

Notes: N refers to the number of individuals by country of birth for the top 30 countries present in our sample.
Panels A and B present the control group (i.e., English-speaking countries) and the treatment group (i.e., non-English-
speaking countries), respectively.

Source: Authors’ calculations based on the ONS England and Wales Longitudinal Study dataset.
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