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ABSTRACT

Educational and Skills Mismatches among
Immigrants: The Impact of Host Language
Proficiency’

This paper asks to what extent host language proficiency can insure immigrants against
the risk of ending up in mismatched jobs. Using the 2003-2016 waves of the Household,
Income and Labour Dynamics in Australia (HILDA), the paper discriminates between three
forms of mismatch, overqualification, under-qualification and over-skilling. Host language
proficiency is instrumented using Bleakley and Chin (Rev Econ Stat 86:481-496, 2004)
strategy, which exploits the fact that younger children learn languages more easily than
older ones. To differentiate between local average treatment effects (LATE) and average
treatment effects (ATE), the paper considers two alternative models, 2SLS instrumental
variables and biprobit. We find that treatment effects are heterogeneous. English language
proficiency among immigrants in Australia reduces the probability of ending up in over-
qualified jobs, by between 17.2 (LATE) and 36.7 (ATE) percentage points. The ATE of overs-
skilling is also significant and about -8.9 percentage points. In contrast, language skills
tend to raise the probability of being under-qualified at the job, by about 8.6 percentage
points according to the ATE. Local effects of over-skilling and underqualification fail to be
statistically significant, suggesting that host language proficiency may be innocuous for
some workers. Overall, the results indicate that host language proficiency is a country-
specific, valuable form of human capital.
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1. Introduction and background

Understanding the factors that determine the economic performance of immigrants is crucial to
support their process of assimilation. The role of fluency in the host country's dominant
language has been a prominent theme in the literature. Host language may enhance productivity
on the job by making the worker more efficient in performing particular tasks and/or by reducing
the cost of communication within the firm. Besides, proficient workers are in a better position
to obtain information about job opportunities, and to transmit valuable information about their
skills and background to employers. Consistent with this, the literature has shown that host
language proficiency is a relevant determinant of labour market performance. Most of the
interest has gravitated around a particular aspect of the labour market, earnings (Chiswick and
Miller, 2010, Zhen, 2013, among many others), while evidence on other labour market
outcomes, including employment and occupational attainment (Aldashev et al., 2009, Yao and
Van Ours, 2015) is relatively more scarce.

This paper puts the focus on an important yet unexplored labour market condition, the
quality of the match between the education and skills possessed by the individual and the
requirements of the job. We use the 2003-2016 waves of the HILDA dataset, a micro panel
survey representative of the Australian population, to examine the role of host language
proficiency in easing immigrant’s access to matched jobs. At the aggregate level, misallocations
of workers to jobs may imply significant productivity losses and negatively affect long-run
growth (Hsieh et al., 2019). Relative to comparable matched individuals, workers with excess
qualifications and skills are subject to lower earnings, job satisfaction and employment
opportunities (Verhaest and Omey, 2009, Mavromaras et al. 2012, McGuinness et al., 2018, to
cite a few). These effects might pose an additional disadvantage to immigrants, an already
disfavoured group. In contrast, low-educated workers holding higher level jobs than would be
expected based on their formal schooling (the under-qualified) tend to benefit from increased
personal development, job engagement and, in some cases, earnings and subjective well-being,
relative to matched individuals with similar levels of schooling (van der Velden and Verhaest,
2017).

To accommodate this evidence, we discriminate between two forms of educational
mismatch, over-qualification and under-qualification. Additionally, we consider skills
mismatches, namely over-skilling. Educational and skill mismatches refer to quite different
phenomena. Workers with excess qualifications may still lack skills that are necessary on the
job, while workers lacking qualifications may possess skills that are needed on the job.
Moroever, over- and under-qualification are closely related to education achievement, while

skills mismatches are more prone to capture work-related human capital. From an individual



point of view, the determinants of education and skills mismatches are found to differ, and the
correlation between these two indicators is weak (Flisi et al., 2017).

The paper is concerned with causal effects. The potential endogeneity of host language
proficiency is controlled for by using information on the language spoken during childhood and
age at arrival in Australia as a source of external variation. Being born in a non-English speaking
country implies a worse command of English at adulthood, while early age at arrival in the host
country can make up for this initial disadvantage. Because age at arrival only affects language
skills of immigrants whose mother tongue is not English, we follow Bleakley and Chin (2004)
and take the interaction between these two variables as identifying instrument.

We present results from two econometric models, 2SLS instrumental variables and a
Bivariate Probit (BP). It is known that 2SLS captures the local average treatment effect (LATE),
implying in our case the effect on immigrants who are induced into the treatment by the
instrumental variable (the complier subpopulation). Under 2SLS, the corresponding treatment
effects for non-compliers are, by definition, not identified. The focus of 2SLS analysis on
compliers raises questions about how different this group is from the non-compliers, and by
how much the LATE differs from the ATE, the average treatment effect (Heckman and Urzua,
2010). The latter is often the main quantity of interest for applied researchers but different from
the LATE if treatment effects are heterogeneous. Therefore, we extend our analysis to include
maximum-likelihood estimates of a BP, which assumes that the outcome and treatment are each
determined by latent linear index models with jointly normal error terms. BP results are then
used to infer the ATE and the average effect of treatment on the treated (ATET). The
simultaneous consideration of two different models is reinforced by the fact that 2SLS and BP
estimators are found to differ in their sensitiveness to model misspecification, departure from
the assumption of normality and the width of confidence intervals (Chiburis et al., 2012).

We find evidence that host language proficiency reduces the probability of being over-
qualified, by between 17.2 and 36.7 percentage points (pp) and, to a lower extent, the probability
of over-skilling. In contrast, language skills increase the likelihood of ending up in under-
qualified jobs, implying that for some immigrants in the Australian labour market language
skills make up for insufficient formal schooling. Moreover, we document heterogeneous
treatment effects between LATE and ATE estimates. Finally, we show that the results pass well
a battery of sensitivity checks, such as accounting for methodological changes in the definition
of education and skills mismatches, the use of very detailed industry-occupation cells when
appraising schooling requirements, assessing the validity of the instrument and controlling for
attrition and transitions to and out of the labour market.

The paper is organized as follows. Section 2 provides a brief background of the
literature. Section 3 describes the dataset, the estimating sample and the English language

proficiency question. Section 4 introduces the 2SLS and BP approaches and the corresponding



LATE, ATE and ATET estimators. Section 5 presents the results for the impact of English
language proficiency on the various forms of mismatch. Section 6 contains a battery of
sensitivity checks and presents additional estimates. Section 7 contains the concluding remarks.

The paper includes an Appendix with supplementary tables and results.

2. Background and previous literature

Educational and skills mismatches have consequences on a variety of labour market indicators,
including earnings, job satisfaction and employment transitions. These associations have been
documented extensively under a myriad of datasets, countries, econometric approaches,
definitions and measurement methods (McGuinness et al., 2018, for a recent survey).

Despite the accumulated evidence, there is still not much consensus about the main causes
of mismatch. Several theories in the literature support the view of the phenomenon being a short-
term problem. Matching theory (Jovanovic, 1979) suggests that over-qualification represents a
poor match for workers because they are qualified to perform higher level jobs. Over time,
however, workers are expected to improve their job match. In the same line, the career mobility
hypothesis supports that over-qualification is part of a career path or insertion process in the
labour market (Biichel and Mertens, 2004).

Other theories consider job mismatches as a more serious and long-lasting problem. This
occurs, for instance, when the labour market is characterized by imperfect information —
Spence’s (1973) job-screening model — or when the presence of labour market rigidities induces
workers to occupy jobs for which they are over-qualified. Assignment models (Sattinger, 1993)
also stress the importance of job distribution. Under this setting, the job allocation process and
utility maximization guides workers to choose certain jobs over others. Therefore, changes in
the distribution of earnings and, by default, over- and under-qualification, will be related to both
the distribution of jobs and the characteristics of the workforce.

Complementary explanations focus on the presence of unobserved heterogeneity. Under-
qualified workers may be in some way more able and possess abilities and skills that allow them
to access jobs that require formally more schooling than they possess. Results pointing to a wage
premium among under-qualified workers relative to workers with the same education in
matched jobs are consistent with this view (Verhaest and Omey, 2012). Similarly, workers with
excess qualifications may lack some of the abilities and skills required to do a job that is not
aligned with their level of education, although the evidence supporting this hypothesis is limited.
For instance, the wage penalty associated with over-qualification is independent of the level of
skill utilization within firms and the skills and abilities possessed by the individual (McGuiness

and Bennet, 2007).



Finally, studies investigating the correlates of educational mismatches typically find that
over-qualification is more prevalent among the high-educated, part-time workers and
individuals with previous experiences of over-qualification (Belfield, 2010, Verhaest et al.,
2015), whereas skills mismatches are poorly related to schooling levels and show some

persistence over time (Mavromaras and McGuinness, 2012).

2.1. Measurement

Over-qualification describes the extent to which an individual possesses a level of
education in excess of that which is required for her job. Three ways of measuring this
phenomenon are commonly accepted in the literature: the respondents’ subjective assessments,
realized matches within occupational classifications and job analysts’ ratings. The choice of a
particular method in applied work depends mostly on data availability. The subjective approach
is based on the worker’s self-assessment regarding the quality of the match between her
education and the educational requirements of the job, while in the other two methods
educational requirements are appraised objectively. Realized matches is a statistical procedure
according to which the job-level requirements are given by a central measure (mean, modal or
median) of years of schooling within the occupation. A worker is regarded to be over-qualified
(under-qualified) if she has more (less) education than is required for the job. Under the job
analysts method, required schooling is established by experts.

All methods have specific advantages and limitations. Workers’ self-assessments may
have a tendency to overstate the requirements of the jobs and to upgrade the worker’s status of
her position. Moreover, perceptions of the requirements of the job may be biased, and this bias
can be driven by socio-economic factors (Leuven and Oosterbeek, 2011). An additional concern
is that subjective indicators are typically a binary variable that prevents researchers from
measuring the intensity of over- and under-qualification. A potential advantage of self-
assessment is that workers have privileged information about their background, job
requirements and hiring standards of the firm. In contrast, realized matches may reflect average
credentials of all workers within a given occupation and, therefore, may be more closely related
to education levels required “to get” as opposed “to do” a given job in contemporary terms. In
exchange, realized matches capture time trends in the educational distribution within
occupations and allow researchers to measure the intensity of the mismatch. Sensitivity analyses
show that the extent, effects and determinants of over- and under-qualification may differ across
measures, although differences are moderate (European Commission, 2015).

As for the measurement of skills mismatches, most studies rely on self-reported data.
This is due to the difficulty of defining and surveying all skills that individuals possess and the
job requires. The Reflex dataset has been probably the most utilized source to investigate the

determinants and consequences of skills mismatches (Baert at al., 2013). In this dataset, the



central question is “to what extent are your skills utilized in this work”, the possible answers
ranging from of 1 (not at all) to 5 (to a very high extent). Low answers are then interpreted as
an indicator of over-skilling. A separate question with an identical range of possible answers is
intended to measure under-skilling, “to what extent does this work require more knowledge and
skills than you can actually offer”. In the HILDA dataset, respondents are asked to state their
level of agreement with the statement: “I use many of my abilities in my current job”. Responses
to this statement take the values of 1 (strongly agree) to 7 (strongly disagree) and are the basis

of studies on over-skilling in Australia (Mavromaras et al. 2007, Zhu and Chen, 2016).

2.2. The role of host language proficiency among immigrants

The primary divergence in the labour market between immigrant and native workers stems from
the access to jobs and the quality of them (Chiswick and Miller, 2009). Immigrants are at a
disadvantage when they enter the labour market due to less-than-perfect transferability of skills
and reduced labour market information. They are also more vulnerable to cyclical, seasonal and
transitory changes in economic activity and, therefore, experience more involuntary job
turnover and unemployment (Chiswick and Hurst, 2000). This evidence is suggestive of a
secondary labour market for immigrants in which most of them are limited to work in certain
sectors of the economy and end up occupying “immigrant jobs”. This idea is consistent with the
traditional view in labour economics that the labour market reward to worker’s characteristics
is frequently occupation-dependent.

In this context, host language proficiency may act as a buffering component, reducing
barriers and improving access to jobs. The empirical evidence is consistent with this view. For
instance, there is extensive evidence showing that host language skills are positively correlated
with earnings (Dustmann and Van Soest, 2001, Chiswick and Miller, 2010, Zhen, 2013).
Although the estimates differ sensitively across countries, languages and datasets, the
accumulated evidence suggests that ceteris paribus proficient immigrants reap an earnings
premium of between 5% and 20%. However, language proficiency can be viewed as having
both direct and indirect impacts on earnings, with the indirect impacts operating via
occupational attainment. For instance, Chiswick and Miller (2009) estimate that among the
foreign born in the US, between 11.3% and 48.7% of the estimated lower earnings due to limited
English-language proficiency occurs because they are placed in lower earnings occupations
(inter-occupational differences). Shields and Price (2001) also find that English language
speaking fluency is clearly an important determinant of employment for both male and female
immigrants in the UK. They report that speaking English fluently increases the average
predicted probability of employment by 20-25 pp, relative to an immigrant with poor English-
speaking ability. Dustmann and Fabbri (2003) point out that language may help to acquire

information about optimal job search strategies. Moreover, many jobs, especially those in the



service sector, require communication skills. Consistent with this idea, they find that fluency in
English increases employment probabilities by about 22 pp. Budria et al. (2019) show that in
Spain host language proficiency raises the probability of having a job by between 15 and 22 pp.
Yao and van Ours (2015) find that in the Netherlands male immigrants with poor Dutch skills
have the same employment probability and hours of work as male immigrants without language
problems. This result contrasts with the evidence based on world-wide spoken languages, such
as English and Spanish, and suggests that language effects are related with the scope of the
language.

Finally, Green et al. (2007) use Australian data to examine the quality of the match
between the education possessed by the individual and the requirements of the job. Although
their paper does not focus on the role of host language skills, they find that the extent of over-
qualification differs largely between immigrants depending on whether they have an English-
speaking background. Relative to the native born, immigrants from non-English speaking
regions have higher educational qualifications but are 5 times more likely to be over-qualified,

and 2 times more likely relative to immigrants from an English-speaking background.

3. Data and definition of variables

The data used in this paper are taken from the 2003-2016 waves of the Household, Income, and
Labour Dynamics in Australia (HILDA) Survey. With a yearly structure, the HILDA dataset is
Australia’s first nationally representative household panel survey. Each wave covers
approximately between 7,000 and 9,500 households drawn from 13 areas of Australia and
includes about 20,000 individuals. We restrict the sample to full-time wage earners aged
between 21 and 60 who are not employed in the agricultural sector. Workers in part-time jobs
may have chosen to do so for reasons of family or other personal commitments or preferences
(e.g., flexibility of hours of work, shorter distances to work) and, thus, may be more likely to
accept mismatched jobs. Therefore, part-time workers are excluded from the analysis to avoid
selection bias. The case of women is disregarded on account of the extra complication of
endogenous labour market participation. Immigrants account for 26.8% of the resulting sample,
a figure that is sensitively below its census counterpart (33.3%). In the regression stage of the
paper we retain only immigrants. These restrictions leave us with a final sample of 11,224

observations, from 1,906 individuals across 14 years.

3.1 Educational and skills mismatches
We use information from realized matches to establish job-level school requirements by

occupation. Key studies in the literature adopting the realized matches approach include Cohn



and Kahn (1995), Bauer (2002) and Summerfield and Theodossiou (2017). We assume that
required schooling is given by the one standard-deviation range around the mean level of
schooling within the occupation. People are the defined to be over- or under-qualified depending
on whether they are above or below this range. The one standard-deviation range captures the
dispersion of schooling levels within an occupation and adapts the range of required schooling
accordingly.

The distribution of schooling within occupations is expected to be dynamic due to
changes in technology, educational quality and supply and demand forces. To account for time
trends in the various occupational assignments, we allow required education to vary with survey
year. Still, realized matches are subject to some drawbacks. For instance, the cut-off at one
standard deviation from the mean is arbitrary, and the mean can be sensitive to outliers. For this
reason, we also consider two variations of this method. These consists in replacing the one
standard-deviation range around the mean by either the modal or median schooling level.
Robustness checks are provided in Section 6. As a second limitation, the realized matches
approach ignores variation in required schooling across jobs within an occupation. For this
reason, in Section 6 we report additional results with very detailed occupation-industry cells.

In the HILDA survey education is coded in seven categories.! We transform these
categories into years schooling following the criterion described in Lillard et al. (2016).
Occupations are disaggregated at the 2-digit ANZSCO code level. Groups with fewer than ten
observations within each year are excluded because the required level of education generated
from such small samples is unlikely to be representative.” For each occupation and year, we
compute the mean and the standard deviation of years of schooling. To gain representativity,
this information is extracted from the full HILDA sample (41,881 obs.), not just the subsample
of immigrants. Finally, we classify immigrant workers according to the resulting thresholds. In
complementary calculations, we combine the ANZSCO occupations with 2-digit ANZSIC
industry codes, generating a 4-digit classification of detailed industry-occupation cells. In
Figure 1 we report the distribution of occupation-specific average years of schooling. The
average across waves and occupations is 12.7 years, with a minimum of 11.0 years (“Plant and
machine operators”, ANZSCO #80) and a maximum of 16.2 years (“Legislators”, ANZSCO
#11).

! The education levels are: i) postgrad-masters or doctorate, ii) graduate diploma or graduate certificate,
iii) bachelor or honours, iv) advanced diploma or diploma, v) certificate III or IV, vi) year 12 and vii)
year 11 and below.

2 This exclusion restriction affects a yearly average of 0.69% of the workers in the sample.



As for skills mismatches, we use the subjective question described and contextualized
in the literature review, “I use many of my skills and abilities in my current job”, with possible
answers ranging from 1 (strongly disagree) to 7 (strongly agree). Notwithstanding the possible
shortcomings of all self-reported information, this question allows us to detect the presence of
skills that can be relevant in the employment context and that, perhaps, are not represented by
formal educational achievements. We consider respondents selecting 1-4 as over-skilled and

use those selecting 57 as the reference category (matched).?

3.3 English language proficiency
The English language proficiency question on the HILDA is:

o “How well you speak English?”

Available answers range from 1 (very well) to 4 (not at all). The responses were used to define
EP, a dummy variable that takes value one if the immigrant is proficient in English (1-very
well), zero otherwise.* According to this criterion, nearly 75.9% of the sample reports being
proficient in English.

Due to the high costs of test-based assessments of language ability in large scale
surveys, the literature to date has relied on self-reported competence. One criticism against the
use of subjective rather than objective measures of an individual’s language fluency is that it
can lead to under or overestimation of the actual language proficiency, since an immigrant is
likely to judge his ability relative to a fellow immigrant, and not in comparison with a native-
born citizen. Moreover, respondents may have different perceptions under identical
circumstances of how well they speak a foreign language. This notwithstanding, subjective
questions are typically found to be highly correlated with scores from tests designed to
accurately measure language ability as well as functional measures of language skills’ (Akbulut-

Yuksel et al., 2011).

4. Models and estimators
Let English proficiency, EP € [0, 1], be a potentially endogenous treatment, and mismatch
status M € [0, 1] be the outcome of interest. Let M; be an individual’s potential outcome had

she received the treatment (EP = 1) and let M, be the individual’s potential outcome had she not

3 An alternative classification (1-5 against 6-7) leaded to very similar results.
4 The paper follows a stringent criterion by considering only individuals who claim to be able to speak
English “very well’. Results under the alternative classification 1-2 against 3-4 displayed similar effects

and are available upon request.
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received the treatment (EP = 0). Let EP; be an individual’s English language knowledge after a
one-unit increase in instrument Z (A, = 1) and let EPy be an individual’s English language

knowledge with A, = 0. The ATE over the entire population is given by:

ATE = E[M;] — E[My] (1)
and represents the expected effect of English proficiency on an immigrant randomly drawn from
the population. The ATET is the average treatment effect only among those individuals who
actually received the treatment (EP = 1):

ATET =E [M; |EP=1] —E [My|EP= 1] 2)

Finally, the LATE is:

_E[M |Az=1]-E[M [Az=0]
P T ag=11-EIT 187=0] ©

and focuses on immigrants who are induced into the treatment by the instrumental variable (the
complier subpopulation). Therefore, it is uninformative about effects on individuals whose

treatment status is not affected by the instrument.

4.1 BP and 2SLS
In the BP model mismatch status is modelled as a function of a latent variable M~ that is not
measured, is continuous, has a threshold point that determines the observed value of M, and is

a function of observable characteristics, while the treatment is assumed to be endogenous:

Mi = I(Xi(l + HEPl + &1 > O) (4)
EPl' = I(Xl5 +]/Zl + Eip > 0)

The indicator function I(-) equals one if its argument holds and zero otherwise, and the error
terms are jointly distributed as standard bivariate normal with correlation p, ( & ,
€i2)~B[(0,0),(1,1),p], p € [-1,1]. Parameter p captures the correlation between
unobservables that affect mismatch status and the likelihood of being English proficient.
Language knowledge may depend on unobservable individual characteristics that are potentially
related to unmeasurable employment determinants. That would be the case if, for example, more
productive and capable individuals were more likely to be proficient in English. Therefore, Z is

an instrumental variable that must be valid and relevant, i.e., it only affects outcome through
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treatment, conditional on covariates, and is correlated with treatment £P. This model can be
estimated using maximum likelihood, and the estimated parameters can be plugged into the
formulas for ATE and ATET. Let ¢ be the standard normal distribution. Then, following

Chiburis et al. (2012), we can write:

ATE = ¢ (X;a + 0) — ¢ (X;a) ®))
B[X;6+yZ; X;ja+6, p]-B[Xi6+vZi, Xia, p] n
¢ (Xi5+yZy)

B[X;6+y(Z;+1), X;a+0, p]-B[X;6+y(Z;+1),X;a, p|
b Koy 2t D) ®)

ATET = Pr(A,= 0)

Pr(A,= 1)

In the regressions stage, we calculate estimators ATE and ATET and their standard deviations
by averaging across observations and performing 500 bootstrap replications.

Using 2SLS instead of BP involves ignoring the binary dependent nature of the outcome
and treatment variables and replacing Eq. (4) by its linear functional forms. Under regular
assumptions of instrument validity and relevance, it can be shown that LATE = 6 (Angrist and

Pischke, 2009).

4.2 Covariates

Vector X includes socio-economic factors that are standard when accounting for labour market
outcomes among immigrants, including years of schooling, age, age at arrival, marital status
(married, divorced/widowed, reference: single), dummy variables for parenthood and previous
unemployment experience, working hours, tenure at the firm, sector of activity (private, non-
profit, reference: public sector), firm size and region of residence (there are 8 Australian
regions). Since origin is related to both job opportunities and English skills, we also control for
the worker’s source geographical region (Oceania, Southern Europe, Eastern Europe, Maghreb
and Middle East, South-East Asia, East Asia, South and Central Asia, North America, Latin-
America and Sub-Saharan Africa, reference: Northern Europe).

Mismatch rates are also related to structural imbalances between the overall demand
and supply of skilled workers and differences in the business cycle. Specifically, over-
qualification rates have been found to be negatively correlated with employment rates,
economic growth and institutional factors including labour market flexibility, family
conciliation support and the orientation of national study programs towards vocational training
and the development of specific skills (Verhaest and van der Velden, 2013, Summerfield and
Theodossiou, 2017). Therefore, we also include variables to control for demand and business
cycle effects at the regional level. Specifically, the proportion of female workers over total

employment and the regional participation rate are intended to capture the extent of competition
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for jobs in the labour market and relative demand effects. The labour force share of part-time
workers controls for the fact that regions with higher employment shares of temporary and/or
part-time workers have generally an increased capacity to respond to labour market
disequilibria. The stance of the business cycle also influences the extent to which individuals
manage to get a good match. To account for general macroeconomic conditions, we include the
regional unemployment rate, per capita GDP and GDP growth. We also include the percentage
of immigrant people over the total population.’ Stigma and segregation effects among
immigrants may be present at the labour market and these may depend on the relative size of
the immigrant population. Finally, workers in regional labour markets with a higher (lower)
proportion of educated individuals are, ceteris paribus, more likely be over-qualified (under-
qualified) at their jobs. Hence, we include the regional share of workers with university

education in the equation.

4.3 Selected Instrument

Age at arrival is negatively correlated with language knowledge, since younger children learn
languages more easily than adolescents and adults. Cognitive scientists refer to this as the
critical period hypothesis according to which there is a critical age range in which individuals
learn languages more easily (Chiswick et al., 2008). Figure 2 shows the relationship between
age at arrival and English-language skills among immigrants with English-speaking background
(ESB) and immigrants with non-English-speaking background (NESB). We classify immigrants
as ESB or NESB depending on whether they were born in a country where English is an official
language. ESB immigrants are essentially all fluent in English, regardless of their age at arrival.
This is not surprising, insofar as their first exposure to English does not depend on when they
migrated to Australia. Consistent with the critical period hypothesis, NESB immigrants who
received their first exposure to English at an early age attain English language skills comparable
to those of ESB immigrants. By contrast, immigrants whose first exposure to English was after

9 exhibit lower skills, and the disadvantage increases almost linearly with age at arrival.

-Insert Figure 2 here-

However, age at arrival itself cannot be an instrument, since early arrival fosters better
knowledge of the host society, cultural convergence and, therefore, may lead to employment in
a matched job. Still, by including age of arrival as a control variable in the mismatch status

equation we can partial out the non-language effects of early arrival. This occurs because upon

5 This percentage is obtained from the census of born overseas, and is available for the years 2001, 2006,

2011, 2016. The figures included in the regressions are a rolling average across years.
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arrival in Australia, ESB immigrants experience everything that NESB immigrants encounter,
except for learning a new language. Therefore, we adopt the following parameterization for the

instrument:
Z; = max(0, age at arrival; — 9) x [[NESB immigrant;) @)

where I() is the indicator function. This formulation closely follows Bleakley and Chin’s (2004)
identification strategy and captures much of the co-movement between age at arrival and
English-language skills displayed in Figure 2. Robustness checks with alternative age cut-off
points are provided in Section 6.

The bias of a 2SLS estimator is given by:

OEPe, 1
0f, F+1

BiaSZSLS =

®)

where 0gp ¢, is the correlation between the endogenous variable and the error term of the

second stage equation, 0'322 is the residual variance in the first stage equation and F is the statistic

for the significance of excluded instruments (see, Angrist and Pischke, 2009, p: 208). Therefore,
having relevant instruments is very important to attenuate any potential bias. Stock et al.’s
(2002) influential work suggests that F-statistics above about 10 keep the extent of bias to the
safe zone. As we shall see, the selected instrument passes well this threshold. ®

Table A1l in the appendix shows the decomposition of the sample by country of birth

and presents the classification of countries by English-speaking status.

5. Results

5.1 Preliminary evidence

In Table 1 we present the incidence of educational and skills mismatches by immigrant status.
The immigrant over-qualification rate, above 20%, appears very high when compared to the
native population, 11.1%. This gap is in line with the figures reported in Green et al. (2007),
despite the fact that they use a different dataset (the Longitudinal Survey of Immigrants to
Australia) and job analysis data to determine the occupational requirements of jobs. Therefore,
there is evidence to suggest that over-qualification poses an additional disadvantage to

immigrants, an already disfavoured group, especially if they are not English proficient.

¢ In addition, the model is just-identified, because the interaction term is the only instrument. Just-

identified 2SLS is approximately unbiased, even with weak instruments.
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Similarly, the incidence of over-skilling is larger among the non-proficient than among
native and proficient immigrants. By contrast, the incidence of under-qualification is slightly
higher among native workers. This pattern may be indicative of native individuals finding it
easier to make up for the lack of formal qualifications with other skills, including language

proficiency.

-Insert Table 1 here-

In Table 2 we restrict the sample to the immigrant population and report summary statistics. The
proportion of over-, under-qualified and over-skilled individuals is 22.1%, 9.8% and 17.4%.
These figures fall well within the range of estimates reported in the literature, especially those
based on Australian data (Green et al., 2007, Mavromaras at al., 2007, Mavromaras and
McGuinness, 2012). Relative to matched immigrants, over-qualified workers are less likely to
be English proficient, have more years of schooling and arrive to Australia at later ages. They
are also more likely to be NESB immigrants, earn higher wages, work in the public sector and
in larger firms. By contrast, the under-qualified tend to arrive at earlier ages, are less likely to
be NESB immigrants, have more tenure at the firm and are more likely to work in the private
sector and in smaller firms. Over-skilled workers are similar to matched workers, except for the
fact that they are slightly more prone to be NESB and earn lower wages. We do not find sizable
differences among mismatch categories in terms of marital status and hours of work. There are
some interesting differences in terms of region of origin. Relative to the other groups, the over-
qualified are more likely to come from South and Central Asia, while a significant proportion
of the under-qualified (68.5%) comes from Oceania and Northern Europe. The distribution of
origins among over-skilled individuals is very similar to the distribution in the total sample.
Finally, although not reported in the table, it is worth noting that only 1 out of 6 over-
qualified individuals are also over-skilled or that, alternatively, only 1 out 3 over-skilled
individuals are also over-qualified. These figures suggest that worker qualifications may not

reflect adequately total work-related human capital.

-Insert Table 2 here-

Table 3 reports results from standard OLS and probit regressions. The probit estimates
are marginal effects. We cluster the standard errors at the individual level. English proficiency
is not significantly related with the probability of being over-qualified in the linear model.
However, it attracts a negative, significant coefficient in the probit model, according to which
proficient immigrants are 2.6 pp less likely to be over-qualified than non-proficient immigrants.

The estimate is similar when it comes to over-skilling, although in this case the coefficient is
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significant only at the 10% level. Finally, language skills are positively and significantly related
to the probability of under-qualification. Before discussing to what extent these results hold after
controlling for the endogeneity of the language variable, we first examine what are the global
determinants of the various types of mismatch.

Years of schooling are a strong predictor of over- and under-qualification. The
coefficients are large and have the expected sign. An additional year of schooling raises
(decreases) the probability of over-qualification (under-qualification) by between 8.4 and 10.9
pp (5.4 and 8.2 pp). The estimate for over-skilling is lower (-1.9 pp) and its negative sign
confirms that education and skills mismatched reflect different phenomena. Over-qualification
depends positively on age of arrival, working in the private sector and having Asiatic origins,
and negatively on tenure at the job and working in a large firm. Under-qualification and over-
skilling are also related to the immigrant’s origin, with workers from Southern and Eastern
Europe, Oceania and South-East Asia being less prone to be under-qualified than the rest in the
linear model, and workers from Southern Europe, Maghreb, Middle East and East Asia being
more likely to be over-skilled than the rest in the two models. The prevalence of over-skilling
in lower among older individuals and those working more hours. Marital status and previous
unemployment experience are not significantly related to any form of mismatch.

Finally, the role of macroeconomic factors is modest, a result that can be explained by
the year fixed effects included in the regressions. The year dummies partially factor out yearly
fluctuations in the selected aggregate indicators. Still, we find that individual over-skilling is

related to the labour market participation rate and the proportion of immigrants in the region.

5. 1. The impact of English proficiency on the probability of mismatch

Next, we switch to the 2SLS and BP estimates. These involve a first stage, English proficiency
equation, whose results are reported in Table 4. Since the determinants of English proficiency
are very similar across models, we only report results for the over-qualification model.

The 2SLS and BP estimates show that the excluded instrument is highly significant and
matches a priori expectations. Among NESB immigrants, late arrival to Australia is negatively
correlated with the probability of being English proficient. Beyond age 9, an additional year of
delay decreases the likelihood of English proficiency by between 1.3 and 1.5 pp, relative to ESB
immigrants. Individuals with more years of schooling, no previous unemployment experiences
and working more hours are more likely to be English proficient. This pattern matches a priori
expectations, insofar as years of schooling is an efficiency factor and employment and working
hours are factors of exposure to language learning. Moreover, workers from Southern and
Eastern Europe, Maghreb and Middle East countries, Asia and Latin America are less likely to

be proficient.
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In the bottom part of the table we report several diagnosis tests for the quality of the
instrument. The F-test for the significance of the instrument in the 2SLS model, 92.2, is well
above the range of values needed to keep 2SLS bias at low levels (Stock et al., 2002). Similarly,
the relative contribution of the instrument to R? in the first stage equation, 6.3%, is sizable. We
also test for the exogeneity of the instrumented variable by means of the Durbin-Wu-Hausman
statistic. The rejection of the null hypothesis suggests that £EP cannot be regarded as exogenous
in the mismatch equation. Similarly, the likelihood-ratio test of the BP model for Ho, p = 0,
signals the presence of endogeneity, implying that the mismatch and English proficiency
equations should not be estimated independently.

In Table 5 we report the determinants of mismatch. For reasons of space and noting that
the remaining covariates do not change much relative to the OLS and probit estimates, we report
only the coefficients of English proficiency. Once the endogeneity of this variable is controlled
for, language proficiency emerges as a significant determinant of over-qualification. The results
are well above the estimates obtained previously and suggest that assuming exogenous EP
yields downward-biased predictions. According to the 2SLS model, an immigrant is 35.7 pp
less likely to be over-qualified if she is proficient in English. This figure is the LATE, i.e., the
average treatment effect on immigrants who are induced into the treatment by the instrumental
variable (the complier subpopulation). If we focus, instead, on the effect for an immigrant
randomly drawn from the population (ATE) the estimate is somewhat lower, -17.2 pp, and very
close to the effect only among those individuals who actually received the treatment (ATET), -
18.2 pp.

In contrast, language proficiency raises the probability of under-qualification, although
the evidence is less conclusive in this case. The LATE is close to zero and non-significant, while
the ATE and ATET are about 8.0 pp. Again, the divergence across models suggests that as far
as the impact of English proficiency on mismatch status is concerned, treatment effects are
heterogeneous and dependent upon the characteristics of the treated and the compliers.
Unfortunately, with non-experimental data it is very difficult to tell who the compliers are. ’

The fact that English proficiency has a different role when accounting for over- and

under-qualification may seem contradicting. However, it should not be so if we consider that

7 Examining the profile of compliers and non-compliers can be important to understand disparities
between local and average effects. However, methods of profiling in the 2SLS context are scarce, complex
and limited to binary treatments and instruments. Some examples include Abadie’ (2003) local average
response function (LARF) and more recently Marbach and Hangartner (2020). Moreover, heterogeneity
in treatment responses is driven by both observable and unobservable variables. Finding that compliers
and non-compliers are similar in terms of their observable covariates does not imply that we can

generalize the LATE to the ATE without invoking additional assumptions.



17

for some workers language skills are not perfect substitutes of other forms of human capital
acquired through schooling. English proficiency raises productivity at the job and thereby
increases the range and quality of jobs that immigrants can get. Accordingly, proficient
immigrants are less likely to be over-qualified. As far as over-qualification is concerned, formal
schooling and host language proficiency are not substitute forms of human capital, for they are
associated to opposite effects. Quite the contrary, the results indicate that language skills give
immigrants host country-specific human capital that cannot be matched by formal schooling. At
the same time, for some workers, this host country-specific human capital makes up for
insufficient formal education, enabling them to access jobs for which they are formally under-
qualified.

Finally, we find modest evidence that English proficiency reduces the probability of
being over-skilled at the job. The 2SLS estimate is very close to the BP coefficients. However,
the former is associated with a larger standard error and fails to be statistically significant. * The

ATE and ATET, about 9.0 pp, are significant only at the 10% level.

6. Sensitivity checks

In this section we examine the robustness of the results to changes in the measurement of
mismatches. We also discuss the validity and parametrization of the instrument and examine

potential biases arising from panel attrition and transitions in and out of employment.

6.1 Changes in the definition of schooling and skills requirements.

A typical concern in the literature refers to the measurement of educational mismatches. The
HILDA dataset does not contain subjective evaluations to assess the gap between the worker’s
education level and the requirements of the job. This precludes researchers from having a
benchmark against which to compare the results from the realized matches approach. Still, we
can examine to what extent the estimates are sensitive to the choice of the one standard-deviation
range around the mean as required schooling. In Table A2 we report results under two variations
of the method. This consists in defining required schooling as either the modal or median level
of schooling within the occupation. In the two cases, we obtain a very similar LATE of over-
qualification, of about -25.0 pp., a figure that is sensitively below the estimate from the baseline
model (-35.7 pp). The differential can be partially accounted for by fact that the baseline

estimates correspond to the most stringent classification criteria and, therefore, capture more

8 This is consistent with Chiburis’ (2012) montecarlo simulations of 2SLS and BP models, according to

which confidence intervals in the former model tend to be substantially larger than in the later.
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salient effects, at least among the subpopulation of compliers.  As for the BP models, there are
very little variations relative the previous estimates, with average treatment effects in the range
of -18 pp when it comes to over-qualification. Likewise, the estimates for under-qualification
point to positive and significant effects, comparable in magnitude to those obtained in the

baseline regressions.

6.2 Industry-based measures of over- and under-qualification

In the paper, required schooling is calculated at the occupation level. However, mismatches at
the industry level may be also informative. For some workers the relevant hierarchy of education
qualifications may be based on the distribution within industries. For instance, an increase in
the education of workers relative to the industry average may reflect a change in the type of
worker hired and thus may reflect a change in required qualifications. Moreover, workers whose
education is above the occupation standard may not be over-qualified if in their industry
required schooling levels are above average. These workers can be hardly regarded as having
“excess education”, a perspective that has been highlighted by the few papers have relied on
industry cells to measure education mismatches (Liu et al., 2016).

As a robustness check, we combine the 2-digit ANZSCO occupations with 2-digit
ANZSIC industry codes, generating a total of 35x28 = 980 detailed industry-occupation cells.
Relying on this 4-digit classification reduces the risks of pooling together individuals with
different jobs within the same occupation. However, this comes at the cost of having less
representative cell sizes and, since we drop groups with fewer than ten observations within each
year, ultimately results in a loss of 3,797 obs. relative to the baseline estimates. The results under
this 4-digit classification are reported in Table A3. We find little variations relative to the
baselines regressions. The local and average impacts of host language proficiency on the
probability of over-qualification are again large and significant, about -38.7 pp and -16.0 pp,
respectively, while the average effect upon under-qualification rises slightly, from a minimum

of 7.5 pp in the baseline model to 9.5 pp under the new categorization.

6.3 Instrument validity
The instrument used in the paper is relevant, for it accounts significantly for differences
in language skills between ESB and NESB immigrants. However, instrument validity requires

that non-language age-at arrival effects on labour market performance are the same for the two

% The prevalence of over-qualification rises from 22.1% in the baseline classification to 35.8% and 36.8%
when we use modal and median schooling, respectively. 100% of the workers initially classified as over-
qualified are also over-qualified under the other two alternative criteria, whereas two out of five workers

who are over-qualified using these alternative thresholds were not initially regarded as over-qualified.
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groups of immigrants. As Bleakley and Chin (2010) argue, people coming from poorer countries
may face additional barriers to adaptation and these barriers may increase in severity as a
function of age at arrival. If, for instance, non-English speaking countries are poorer and have
worse education systems, the estimates reported so far may reflect not only differential English-
language skills but also differential returns to origin-country schooling. Coming from a country
with superior school quality may bufter the potential negative effects that late arrival to the host
country may have on the knowledge of the host society, cultural convergence and, ultimately,
the probability of having a mismatched job.

To examine this hypothesis, in Table A4 we include interactions between age at arrival
and correlates of origin-country school quality as additional controls. We use three different
indicators, PISA scores, GDP per capita and the student-teacher ratio in the country of birth. By
measuring literacy in different domains (reading, mathematics, and science) among 15-year-old
students, average PISA scores provide a direct assessment on the country’s school quality. We
use data from the most up-to-date PISA survey (2018), which also provides the largest coverage
of countries (79). PISA scores are available only recently and cannot be used to proxy school
quality at the time of education of most respondents in the sample. Therefore, we must assume
that current PISA scores are correlated with school quality in the past. In contrast, GDP per
capita and the student-teacher ratio are available for the last 40 years. In this case, we assign
each immigrant the corresponding school quality indicator when she was 15 years old. '* This
is a relevant stage, for it provides a snapshot of the country’s school quality after completion of
primary education. "’

The principal finding is that the 2SLS and BP estimates for over-qualification remain
large and significant. The LATE effect ranges from -28.4 to -49.4 pp depending on the school
quality indicator used in the analysis, whereas the ATE and ATET range from -16.4 to -21.0 pp.
We also find that the effects of host language proficiency on under-qualification and over-
skilling tend to be non-significant in the BP model once we allow for school quality differences.
This observation may be indicative of differentials in origin-country school quality that are
related to differentials in English-language skills. However, this interpretation has to be taken
cautiously, for in some models the loss of significance can be attributed to smaller sample sizes.

In the tables we have also included the interaction term between age at arrival and the
school quality indicators to test whether, as hypothesised, the effects of late arrival are buffered
by a good education background. The evidence is not very conclusive. In the first two panels of

Table A4 we find that the interaction terms are low and mostly non-significant. However, in the

10 We use longitudinal data from the World Bank’s publicly available indicators. Immigrants from
countries with missing information were dropped from the regressions.

1 Other criteria, including 12 and 18 years old and averaging the school quality indicators when the
respondent was between 12 and 18 years provided similar regression results.
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bottom part of the table the interaction between age at arrival and the student-teacher ratio is
negative and well-defined, implying that the negative effects of late arrival to host country on
the probability of mismatch are larger among immigrants coming from more crowded education

systems.

6.4 Alternative parametrizations of the instrument

We have assumed that immigrants whose first exposure to English was before 9 exhibit similar
language skills, regardless of whether they are ESB or NESB immigrants. This assumption
seems to be consistent with the pattern of language ability displayed in Figure 2. However, other
critical ages are possible, insofar as the language ability gap starts increasing after age 7 and is
substantial at older ages. Therefore, it is illustrative to appraise the reliability of the results to
changes in the parametrization of the instrument. This is done in Table A5. Setting the critical
age at 7 or 11 years yields estimates that come very close to the baseline results. The change is
practically negligible in both the 2SLS and the BP models, implying that the point estimates

reported in the paper are fairly robust within the range of relevant age thresholds.

6.5 Panel attrition and transitions to and out of employment

The nature of the survey implies that some individuals may not be observed in all years. While
the original sample members are augmented with the entrance of new members, there are other
individuals that leave the survey for several causes: survey-related reasons (unsuccessful
follow-up and refusal) and reasons unrelated to the survey (moves abroad and deaths).
Moreover, in our case transitions to and out of employment imply changes in sample
composition.

The non-random exit of immigrants from employment and/or the dataset for reasons
correlated with mismatch is a potential concern. In our sample, each individual is observed on
average for 5.9 out of 14 years. The average entry rate (individuals not present in the sample in
the previous period who are currently employed) is 14.6%, and the average exit rate (employed
in the previous period and currently not in the sample) is 6.4%. Regressing a dummy equal to 1
for individuals who enter the sample on English proficiency, current mismatch status (yes/no),
and year fixed effects, we obtain coefficients equal to -0.008 (p-value = 0.146) for English
proficiency, 0.006 (p-value = 0.242) for over-qualification, -0.013 (p-value = 0.118) for under-
qualification and 0.030 (t = 0.000) for over-skilling. Therefore, individuals’ entry to the
estimation sample is mostly uncorrelated with English proficiency and educational mismatches.
However, in this parsimonious specification we reject the null that entry is random for over-
skilling, implying that selective entry may yield an inconsistent estimate. To check whether this
is in fact the case, we add progressively the full set of explanatory variables used in the paper

in the entry equation. The resulting coefficients of English proficiency and all mismatch
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variables are statistically zero. We also defined a dummy equal to 1 for individuals who left the
sample and proceeded likewise, finding that individual attrition is uncorrelated with English
proficiency and educational mismatches.

In complementary regressions we focussed on immigrants who are not affected by
sample attrition but leave the estimation sample due to changes in their employment status. In
this case, the entry and exit rates in the sample are, respectively, 4.4% and 4.9%. Likewise, we
considered individuals who enter the sample because they get an employment. The coefficients
on English proficiency, over-qualification and overkilling were statistically zero both in the
entry and exit equations. In the parsimonious specifications, under-qualification was related to
exit from employment in the next period (0.013, p-value = 0.051). However, it was non-
significant once we included the full list of controls. This observation gives further evidence

that English proficiency and mismatches are orthogonal to sample composition. '*

7. Conclusions

This paper used micro-data from the 2003-2016 waves of the HILDA dataset to examine to what
extent host language proficiency affects the probability of over-qualification, under-
qualification and over-skilling among immigrants in Australia. The potential endogeneity of
host language proficiency was controlled for by exploiting information on the language spoken
during childhood and age at arrival in Australia as a source of external variation. The results,
which can be interpreted as causal effects, were based on two complementary econometric
approaches, Two Stage Least Squares (2SLS) and a Bivariate Probit (BP). This allowed us to
identify and compare local and average treatment effects.

We found that host language proficiency reduces the probability of being over-qualified
and, to a lower extent, the probability of over-skilling. In contrast, the likelihood of under-
qualification increases with English proficiency. In some cases, average and local estimates
differ markedly, a result that suggests that treatment effects cannot be regarded as homogeneous.
The results reported in the paper pass well a battery of sensitivity checks, such as accounting
for methodological changes in the definition of educational mismatches, the use of very detailed
industry-occupation cells when appraising schooling requirements, assessing the validity and
testing for alternative parametrizations of the instrument and controlling for attrition and
transitions to and out of the labour market.

From a theoretical perspective, the findings of the paper are consistent with the notion
that English proficiency raises productivity at the job and thereby increases the range and quality

of jobs that immigrants can get. As far as over-qualification is concerned, formal schooling and

12 The full list of results for entry and exit equations under different combinations of regressors is available

from the authors upon request.
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host language proficiency are not substitute forms of human capital, for they are associated to
opposite effects. Quite the contrary, the results indicate that language skills give immigrants
host country-specific human capital that cannot be matched by formal schooling. At the same
time, for some workers, this host country-specific human capital makes up for insufficient
formal education, enabling them to access jobs for which they are formally under-qualified.

As a related aspect, the paper shows that host language skills are significantly related to
educational and skills mismatches. To the extent that mismatches are typically related to lower
earnings, it is likely that relevant part of the earnings penalty typically attributed to language
shortages in previous works is due to the inability of non-proficient immigrants to access
matched jobs. Testing this hypothesis in future research would prove fruitful to understand the
channels by which language skills are related to labour market earnings.

From a policy perspective, the results reported here may help policy makers devise
strategies and immigration policies that promote and guarantee economic and social stability.
In this respect, it would be advisable to provide language courses for immigrants upon arrival.
The underutilization of human capital is an issue in both developed and developing economies
and a major concern for policy. There are strong grounds for believing that substantial benefits
would accrue to individuals, firms and the macroeconomy should policy interventions raise
average language skills among immigrants. Moreover, policy responses aimed at reducing over-
qualification and over-skilling have tended to focus on fostering labour mobility, matching
labour supply with demand and reducing information asymmetries. Without doubting the value
of such policy initiatives, the results in this paper put the focus on a novel aspect, language

proficiency, that may be of paramount importance among the immigrant population.
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Tables

Table 1 — Incidence of mismatch by immigrant status and English proficiency

Overqualified (%) Underqualified (%) Overskilled (%)

Immigrants
English proficient 20.5 10.8 19.0
(40.4) (31.0) (39.2)
Non English proficient 26.8 6.7 26.4
(44.3) (24.9) (44.1)
Native born 11.1 13.3 19.3
(31.4) (34.0) (39.5)

Notes to Table 1: 1) Source: HILDA 2003-2016 waves; ii) standard errors are in parenthesis.

Table 2 — Summary statistics

All Matched Overqualified Underqualified Overskilled

Share 100 68.1 22.1 9.8 17.4
English proficient (%) 75.9 76.5 70.8 83.5 71.1
(42.8) (42.4) (45.5) (37.1) (45.3)
Years of schooling 13.4 12.8 16.7 10.1 13.0
(2.5) (1.6) 1.9) (2.0) (2.6)
Age 42.6 42.6 423 43.8 41.4
(10.3) (10.4) 9.73) (10.8) (10.71)
Age at arrival 19.4 18.1 24.1 17.4 19.2
(12.0) (11.9) (11.6) (10.5) (11.6)
NESB 38.8 36.0 53.7 24.8 43.7
(48.7) (48) (49.9) 43.2) (49.6)
Single (%) 14.3 14.5 14.0 14.2 17.1
(35.1) (35.2) (34.7) (35.0) (37.7)
Divorced (%) 6.4 6.6 5.4 7.5 6.6
(24.5) (24.8) (22.6) (26.3) (24.9)
Married (%) 79.0 78.7 80.4 77.8 76.2
(40.7) (41.0) (39.7) (41.6) (42.6)
Have children (%) 68.8 70.2 63.0 72.4 62.6
(46.3) (45.8) (48.3) (44.7) (48.4)
Prior unemployment (last 3 years) 26.9 25.9 31.2 24.2 27.6
(44.3) (43.8) (46.3) (42.8) (44.7)
Hourly wage (australian $) 28.7 28.2 323 24.1 24.8
(21.5) (20.9) (24.6) (16.8) (14.9)
Usual weekly working hours 44.2 44.3 43.7 443 41.5
(10.8) (10.9) (10.1) (11.2) (10.3)
Tenure (in the actual job) (years) 7.0 7.4 5.4 8.3 6.3
(7.5) (7.8) (5.9) (8.6) (7.01)
Private sector (%) 80.7 81.8 74.2 87.3 84.9
(39.5) (38.6) (43.7) (33.3) (35.8)
Public sector (%) 15.5 14.7 20.9 9.2 12.7
(36.2) (35.4) (40.7) (28.9) (33.3)
Non -profit sector (%) 3.8 35 4.9 3.5 2.5
(19.1) (18.4) (21.5) (18.3) (15.5)

Number employed at place of work (%)
Less than 10 32,5 33.0 27.0 41.2 29.2
(46.8) (47.0) (44.4) (49.2) (45.5)
Between 10 and 50 23.9 24.4 22.7 23.4 26.8
42.7) (43.0) (41.9) (42.3) (44.3)
Between 50 and 200 20.0 19.9 21.5 17.0 20.0
(40.1) (40.1) (41.1) (37.6) (40.2)
More than 200 23.6 22.7 28.9 18.4 24.0
(42.5) (41.9) (45.3) (38.8) 42.7)

.....Continues in next page



All Matched Overqualified Underqualified  Overskilled

Region of origin (%)

Oceania 19.1 22.0 7.8 24.6 17.5
(39.3) (41.5) (26.8) 43.1) (38)

Northern Europe 31.4 32.5 22.5 43.9 28.5
(46.4) (46.9) (41.8) (49.6) (45.2)

Southern Europe 5.7 6.5 34 5.7 7.2
(23.2) (24.6) (18.1) (23.1) (25.9)

Eastern Europe 2.5 2.4 3.8 0.5 2.4
(15.7) (15.3) (19.1) (7.4) (15.3)

Maghreb & Middle East 3.8 33 52 3.7 4.8
(19.1) (18) (22.3) (19) (21.4)

South - East Asia 9.7 9.6 12.1 5.7 10.6
(29.7) (29.4) (32.6) (23.3) (30.8)

East Asia 5.1 42 9.7 0.8 6.4
22) (20.1) (29.6) (9.0) (24.5)

South & Central Asia 10.4 7.3 22.8 3.4 11.3
(30.5) (26.1) (42) (18.1) (31.6)

N. America 2.7 2.7 3.0 1.6 2.3
(16.2) (16.3) (17.1) (12.7) (14.9)

Latin - America 2.8 2.5 4.4 1.3 3.5
(16.5) (15.6) (20.5) (11.2) (18.3)

Subsaharian Africa 6.6 6.8 5.3 8.2 5.5
(24.8) (25.1) (22.4) (27.5) (22.8)

Australian State (%)

New south Wales 34.5 33.2 39.7 322 34.3
(47.5) (@7.1) (48.9) (46.7) (47.5)

Victoria 23.7 23.1 25.7 23.0 27.3
(42.5) (42.2) (43.7) 42.1) (44.5)

Queensland 16.8 18.5 11.3 18.1 13.9
(37.4) (38.8) (31.6) (38.5) (34.6)

South Australia 6.8 7.3 5.9 5.2 8.3
(25.2) (26.1) (23.6) (22.2) (27.5)

West Australia 12.3 12.2 11.8 14.6 12.4
(32.9) (32.7) (32.3) (35.3) (32.9)

Tasmania 1.1 1.2 0.8 1.3 0.9
(10.4) (10.8) @®.7) (11.2) 9.6)

Northern Territory 1.5 1.6 0.5 2.4 0.9
(12.0) (12.7) (7.2) (15.2) (9.6)

Australia Capital Territory 32 2.8 43 33 2.1
(17.6) (16.6) (20.3) 17.8) (14.2)

Notes to Table 2: i) Source: HILDA 2003-2016 waves; ii) standard errors are in parenthesis.
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OLS

PROBIT

Overqualified  Underqualified Overskilled

Overqualified Underqualified Overskilled

English language proficiency
Years of schooling
Age
Max (0; age at arrival - 9)
Married (base category single)
Divorced
Have children (yes/no)
Prior unemployment (last 3 years)
Ln (Usual weekly working hours)
Ln (Tenure in the actual job)
Private sector (base: public sector)
Non -profit sector
Number employed at place of work
(base category: between 10 and 50)

Less than 10

Between 50 and 200

More than 200
Region of origin
(base: N. Europe)

Oceania

Southern Europe

Eastern Europe

Maghreb & Middle East

South - East Asia

East Asia

South & Central Asia

N. America

Latin - America

Subsaharian Africa

-0.022
(0.015)

0.109
(0.005)

0.000
(0.001)

0.003
(0.001)

-0.013
(0.018)

0.010
(0.024)

-0.003
(0.016)

0.010
(0.009)

-0.018
(0.019)

-0.011
(0.003)

0.046
(0.021)

-0.035
(0.034)

0.015
(0.014)

-0.018
(0.013)

-0.038
(0.016)

-0.019
(0.018)

0.013
(0.024)

0.052
(0.056)

0.049
(0.046)

0.072
(0.034)

0.043
(0.036)

0.088
(0.029)

-0.043
(0.047)

0.066
(0.044)

-0.032
(0.028)

Tk

Tk

Sk

*k

*kk

0.034
(0.012)

-0.054
(0.003)

0.001
(0.001)

0.001
(0.001)

0.005
(0.019)

-0.013
(0.027)

-0.020
0.017)

0.002
(0.009)

0.010
(0.019)

0.001
(0.004)

-0.020
(0.016)

0.047
(0.035)

0.015
(0.013)

0.008
(0.013)

0.033
(0.013)

-0.042
(0.018)

-0.055
(0.025)

-0.053
(0.025)

0.004
(0.031)

-0.053
(0.018)

-0.017
(0.022)

-0.001
0.017)

-0.027
(0.029)

-0.031
(0.032)

0.003
(0.032)

Kk

ke

-0.028 *
0.017)

-0.019 ***
(0.003)

-0.002 ***
(0.001)

0.001 **
(0.001)

-0.003
(0.022)

0.019
(0.031)

-0.033 *
(0.018)

0.000
(0.013)

-0.227 ***
(0.024)

-0.006
(0.004)

0.030
(0.021)

-0.046 *
(0.026)

-0.024
(0.016)

-0.011
(0.016)

0.004
(0.019)

-0.012
(0.018)

0.076 **
(0.038)

-0.011
(0.045)

0.095 **
(0.048)

0.017
(0.032)

0.089 ***
(0.034)

0.038
(0.028)

0.004
(0.047)

0.049
(0.048)

-0.028
(0.027)

-0.026 **
(0.011)

0.084 ***
(0.002)

0.000
(0.001)

0.001 ***
(0.001)

-0.015
(0.015)

0.016
(0.021)

-0.006
(0.013)

0.010
(0.009)

-0.014
(0.018)

-0.009 ***
(0.003)

0.038 ***
(0.015)

-0.027
(0.023)

0.020 *
(0.012)

-0.016
(0.011)

-0.046 ***
(0.013)

0.002
(0.019)

0.017
(0.026)

0.052
(0.032)

0.039
(0.031)

0.067 ***
(0.018)

0.038 *
(0.023)

0 049 *kk
(0.019)

-0.001
(0.044)

0.055 *
0.031)

0.005
(0.024)

0.029 **
(0.011)

-0.082 ***
(0.003)

0.001
(0.001)

0.000
(0.001)

0.014
(0.012)

0.010
0.017)

-0.028 **
(0.012)

-0.004
(0.007)

0.012
(0.014)

0.001
(0.002)

-0.017
(0.014)

0.071 **
(0.034)

0.004
(0.009)

0.008
(0.011)

0.010
(0.011)

-0.013
(0.013)

-0.021
0.017)

-0.059
(0.036)

-0.008
(0.021)

-0.024
(0.018)

-0.028
(0.026)

-0.014
(0.023)

-0.005
(0.028)

-0.027
(0.027)

0.042 **
(0.019)

-0.025
(0.015)

-0.019
(0.003)

-0.002
(0.001)

0.001
(0.001)

-0.002
(0.021)

0.023
(0.029)

-0.034
(0.017)

-0.002
(0.012)

-0.216
(0.023)

-0.005
(0.004)

0.032
(0.021)

-0.060
(0.033)

-0.023
(0.016)

-0.010
(0.016)

0.005
(0.018)

-0.011
(0.021)

0.073
(0.032)

-0.007
(0.046)

0.083
(0.039)

0.020
(0.032)

0.086
(0.03)

0.039
(0.027)

0.004
(0.053)

0.046
(0.043)

-0.027
(0.029)

*kk

Tk

Tk

.....Continues in next page
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Macroeconomic controls (by year - state)

% of female workers/ total workers 0.014 -0.002 0.018 0.016 -0.002 0.020
(0.011) (0.011) (0.017) (0.011) (0.009) (0.018)
Participation rate 0.008 0.004 -0.017 ** 0.007 0.002 -0.020 **
(0.007) (0.006) (0.009) (0.007) (0.005) (0.009)
Share part-time workers 0.002 -0.001 -0.006 0.002 -0.002 -0.005
(0.006) (0.006) (0.008) (0.006) (0.004) (0.009)
Unemployment rate 0.005 0.009 -0.009 0.001 0.006 -0.013
(0.009) (0.009) (0.013) (0.009) (0.007) (0.014)
GDP per capita (x1000) 0.001 -0.003 -0.002 0.001 -0.002 -0.002
(0.002) (0.002) (0.002) (0.002) (0.001) (0.002)
GDP yearly growth rate 0.000 0.000 0.001 0.001 0.000 0.001
(0.002) (0.002) (0.004) (0.002) (0.002) (0.004)
% of immigrant people in region -0.015 -0.007 0.026 * -0.011 0.001 0.030 *
(0.011) (0.011) (0.016) (0.011) (0.008) (0.016)
% of population with university degree 0.010 -0.005 0.002 0.006 -0.007 0.001
(0.007) (0.006) (0.009) (0.007) (0.005) (0.009)
Constant -2.320 *** 1.032 1.310
(0.811) (0.797) (1.075)
Australian regions fixed effects yes yes yes yes yes yes
Time fixed effects yes yes yes yes yes yes
R? 0.49 0.21 0.06
. 8.44 6.39 5.74
F statistic (p=0.000)  (p=0.000)  (p=0.000)
. . 1125.4 477.6 284.9
Chi 2 statistic (p=0.000)  (p=0.000)  (p=0.000)
No. of observations 11,224 11,224 11,224 11,224 11,224 11,224

Notes to Table 3: 1) Source: HILDA 2003-2016 waves; ii) “** denotes significant at the 1% level, ™ denotes
significant at the 5% level; * denotes significant at the 10% level; iii) standard errors (in parenthesis) are

clustered at the individual level.
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Max (0; age at arrival - 9) x NESB
Years of schooling
Age
Max (0; age at arrival - 9)
Married (base category single)
Divorced
Have children
Prior unemployment (last 3 years)
Ln (Usual weekly working hours)
Ln (Tenure in the actual job)
Private sector (base: public sector)
Non -profit sector
Number employed at place of work
(base category: between 10 and 50)
Less than 10
Between 50 and 200
More than 200
Region of origin
(base: N. Europe)
Oceania
Southern Europe
Eastern Europe
Maghreb & Middle East
South - East Asia
East Asia
South & Central Asia
N. America
Latin - America

Subsaharian Africa

2SLS - First stage

BP

-0.015
(0.002)

0.016
(0.003)

-0.001
(0.001)

0.004
(0.001)

-0.031
(0.021)

-0.016
(0.026)

0.001
(0.018)

-0.033
(0.012)

0.046
(0.024)

-0.002
(0.004)

0.000
(0.026)

0.000
(0.033)

-0.001
(0.016)

0.023
(0.016)

-0.019
(0.018)

0.026
(0.018)

-0.308
(0.045)

-0.375
(0.053)

-0.214
(0.061)

-0.320
(0.041)

-0.323
(0.051)

-0.182
(0.041)

0.036
(0.018)

-0.261
(0.075)

0.006
(0.023)

Tk

Tk

Tk

P

Tk

Tk

Tk

Tk

ok ok

ok ok

*k

sk ok

-0.013 ***
(0.001)

0.014 ***
(0.003)

0.000
(0.001)

0.006 ***
(0.001)

-0.035 *
(0.021)

-0.014
(0.031)

0.000
(0.018)

-0.029 ***
(0.011)

0.050 **
(0.023)

-0.002
(0.004)

-0.005
(0.024)

0.000
(0.034)

0.000
(0.016)

0.025
(0.016)

-0.013
(0.018)

0.050
(0.031)

-0.215 ***
(0.029)

-0.261 ***
(0.033)

-0.159 ***
(0.038)

-0.225 ***
(0.026)

-0.228 ***
(0.033)

-0.165 ***
(0.031)

0.236 ***
(0.085)

-0.186 ***
(0.047)

0.013
(0.039)

.....Continues in next page
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Macroeconomic controls ves ves
Australian regions fixed effects ves ves
Time fixed effects yes yes
R first stage 0.311
Partial R® 0.063
F statistic 92:21
(p = 0.000)
. 17.06
Durbin -Wu Hausman test (p = 0.000)
Chi 2 statist 2103.53
i 2 statistic (p = 0.000)
Log likelihood -6,808.680
Rho 0.601
Likelihood ratio test of p =0 14.967
(p=0.000)
No. of observations 11,224 11,224

Notes to Table 4: i) Source: HILDA 2003-2016 waves; ii) *** denotes significant at the 1% level,
** denotes significant at the 5% level; * denotes significant at the 10% level; iii) standard errors (in
parenthesis) are clustered at the individual level.

Table 5 — Mismatch and language proficiency

2SLS BP
Overqualified  Underqualified Overskilled  Overqualified Underqualified Overskilled
English language proficiency

EEE]

LATE -0.357 -0.001 -0.094
(0.087) (0.051) (0.085)
ATE -0.172 ™" 0.086 """ -0.089 "
0.017) (0.025) (0.047)
ATET -0.182 *** 0.075 " -0.090 *
(0.019) (0.016) (0.048)
No. of observations 11224 11224 11224 11224 11224 11224

Notes to Table 5: i) Source: HILDA 2003-2016 waves; ii) ™" denotes significant at the 1% level,
** denotes significant at the 5% level; * denotes significant at the 10% level; iii) standard errors (in
parenthesis) are clustered at the individual level.



Figures

Figure 1. Frequency distribution of average schooling across occupations
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Notes to Figure 1: 1) Source: HILDA 2003-2016 waves.

Figure 2. English proficiency among English-speaking background (ESB) and non-English-

speaking background (NESB) immigrants, by age at arrival.
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Notes to Figure 2: i) Source: HILDA 2003-2016 waves.
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Appendix

Panel A. English speaking countries

Table Al. Immigrants by country of birth

Panel B. Non - English speaking countries

34

Rank by N Country % of group Rank by N Country N % of group
1 United Kingdom 2,883 42.00% 1 Vietnam 335 7.67%
2 New Zealand 1672 24.36% 2 Philippines 333 7.63%
3 India 582 8.48% 3 China (exclu 314 7.19%
4 South Africa 434 6.32% 4 Sri Lanka 252 5.77%
5 Fiji 254 3.70% 5 Netherlands 156 3.57%
6 United States of A 174 2.53% 6 Hong Kong | 149 3.41%
7 Ireland 156 2.27% 7 Germany 143 3.28%
8 Canada 129 1.88% 8 Malaysia 133 3.05%
9 Papua New Guine: 124 1.81% 9 Italy 125 2.86%
10 Zimbabwe 79 1.15% 10 Nepal 120 2.75%
11 Singapore 77 1.12% 11 Bangladesh 108 2.47%
12 Zambia 54 0.79% 12 Poland 104 2.38%
13 Malta 50 0.73% 13 Indonesia 102 2.34%
14 Mauritius 48 0.70% 14 Lebanon 92 2.11%
15 Tanzania 30 0.44% 15 Croatia 91 2.08%
16 Tonga 26 0.38% 16 Colombia 82 1.88%
17 Solomon Islands 23 0.34% 17 Iran 75 1.72%
18 Kenya 22 0.32% 18 Chile 72 1.65%
19 Jamaica 14 0.20% 19 France 67 1.53%
20 Ghana 9 0.13% 20 Egypt 67 1.53%
21 Seychelles 6 0.09% 21 Russian Fed 64 1.47%
22 Bahamas 6 0.09% 22 Spain 63 1.44%
23 Malawi 3 0.04% 23 North Mace: 63 1.44%
24 Vanuatu 3 0.04% 24 Romania 61 1.40%
25 Botswana 2 0.03% 25 Pakistan 57 1.31%
26 Nigeria 2 0.03% 26 Turkey 55 1.26%
27 Trinidad and Tobay 2 0.03% 27 Greece 52 1.19%
28 Marshall Islands 1 0.01% 28 Yugoslavia b 52 1.19%

29 Czech Repu 49 1.12%

Total English speaking countries 6,865 100.00% 30 Iraq 49 1.12%
Subtotal, top 30 countries 3,485 79.93%

Subtotal, other (59) countries 875 20.07%

Total Non - Engish speaking countries obs. 4,359 100.00%

Notes to Table Al: i) Source: HILDA 2003-2016 waves.
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Table A2 — The effects of English proficiency on education and skills mismatches —

Alternative schooling thresholds

2SLS BP
Overqualified ~ Underqualified  Overqualified  Underqualified

Required schooling: modal
English language proficiency

EEES

LATE -0.252 0.026
(0.089) (0.074)
ATE -0.180 " 0.071 ™"
(0.026) (0.016)
ATET -0.186 *** 0.069 ***
(0.028) (0.014)
No. of observations 11,224 11,224 11,224 11,224
Required schooling: median
English language proficiency
LATE -0.247 " 0.049
(0.086) (0.075)
ATE -0.186 ™ 0.087 "
(0.038) (0.019)
ATET -0.191 " 0.083 "
(0.041) (0.017)
No. of observations 11,224 11,224 11,224 11,224

Notes to Table A2: i) Source: HILDA 2003-2016 waves; ii) *** denotes significant at the 1% level,
** denotes significant at the 5% level; * denotes significant at the 10% level; iii) standard errors (in
parenthesis) are clustered at the individual level.

Table A3. The effects of English proficiency on education and skills mismatches —

4-digit industry-occupation cells

2SLS BP
Overqualified Underqualified Overqualified Underqualified
English language proficiency

LATE -0.387 *** 0.082
(0.099) (0.061)
ATE -0.158 ™ 0.117 "
(0.027) (0.01)
ATET -0.166 ™" 0.095 ***
(0.03) (0.006)
No. of observations 7427 7427 7427 7427

Notes to Table A3: i) Source: HILDA 2003-2016 waves; ii) ™" denotes significant at the 1% level,
** denotes significant at the 5% level; * denotes significant at the 10% level; iii) standard errors (in
parenthesis) are clustered at the individual level.
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Table A4 — The effects of English proficiency on education and skills mismatches - Adding

school quality controls

2SLS

BP

Overqualified Underqualified Overskilled Overqualified Underqualified Overskilled

PISA 2018 results
English language proficiency

s sk sk

LATE -0.284 -0.073 -0.025
(0.073) (0.054) (0.074)
ATE -0.184 ***  -0.005 -0.045
(0.029) (0.039) (0.046)
ATET -0.197 "™ -0.006 -0.044
(0.032) (0.042) (0.046)
Pisa 2018 x Max (0, age at arrival - 9)x1000  -0.006 0.023 0.034 0.000 0.000 0.035
(0.019) (0.014) (0.019) (0.000) (0.000) (0.019)
No. of observations 7,886 7,886 7,886 7,386 7,886 7,386
GDP per capita when aged 15
English language proficiency
LATE -0.346 ™" -0.017 -0.083
(0.100) (0.055) (0.098)
ATE -0.164 == 0.061 -0.064
(0.024) (0.040) (0.048)
ATET -0.170 ***  0.060 -0.064
(0.026) (0.037) (0.050)
Ln(GDP) x Max (0, age at arrival - 9)x1000 -0.001 * 0.000 0.000 0.000 * 0.000 0.000
(0.001) (0.000) (0.000) (0.000) (0.000) (0.000)
No. of observations 10,236 10236 10,236 10,236 10,236 10,236
Pupil-teacher ratio primary when aged 15
English language proficiency
LATE -0.494 *** -0.057 -0.005
0.127) (0.068) (0.106)
ATE -0.199 *™**  0.073 0.032
(0.027) (0.107) (0.056)
ATET 0210""  0.073 0.031
0.031) (0.107) (0.052)
P-t ratio x Max (0, age at arrival - 9)x1000 0.346 ™" 0.132" 0.264 " 0.115 0.021 0.259 ***
(0.102) 0.077) (0.088) 0.073) (0.091) (0.086)
No. of observations 6,419 6,419 6,419 6,419 6,419 6,419

Notes to Table A4: i) Source: HILDA 2003-2016 waves; ii) " denotes significant at the 1% level,
** denotes significant at the 5% level; * denotes significant at the 10% level; iii) standard errors (in
parenthesis) are clustered at the individual level.
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Table A5 - The effects of English proficiency on education and skills mismatches —

Alternative instrument parametrizations

Instrument: Max(0, age at arrival - 7) x (NESB inmigrant)

2SLS BP
Overqualified  Underqualified Overskilled Overqualified ~ Underqualified Overskilled
English language proficiency

ook

LATE -0.342 -0.001 -0.087
(0.084) (0.050) (0.082)
ATE -0.172 *** 0.081 *** -0.084 "
0.017) (0.020) (0.045)
ATET -0.182 *** 0.072 *** -0.084 "
0.019) 0.013) (0.048)
No. of observations 11,224 11,224 11,224 11,224 11,224 11,224
Instrument: Max(0, age at arrival - 11) x [(NESB inmigrant)
LATE -0.376 *** -0.001 -0.100
0.091) (0.053) (0.088)
ATE -0.176 *** 0.091 *** -0.095 *
(0.020) (0.031) (0.053)
ATET -0.186 ™" 0.078 ™" -0.096 *
(0.022) (0.021) (0.056)
No. of observations 11,224 11,224 11,224 11,224 11,224 11,224

Notes to Table A5: i) Source: HILDA 2003-2016 waves; ii) *** denotes significant at the 1% level,
** denotes significant at the 5% level; * denotes significant at the 10% level; iii) standard errors (in
parenthesis) are clustered at the individual level.





