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Being able to read and write is one of the most important skills in modern economies. Literacy fre-
quently is a prerequisite for employment and its relevance for productivity and wages is magnified by
the fact that it is only through literacy that many other skills become usable. More so than for natives,
this argument applies to migrants: even those with high levels of human capital acquired in the country
of origin often have it rendered worthless by the absence of literacy in the host-country language.
Using novel data from a large-scale German adult literacy test (“leo.—Level-One Studie”, or “LEO”),
we investigate the determinants of literacy and show that migrants have systematically lower language
skills than natives. We find that any observed raw employment and wage gaps between natives and
migrants can be fully explained by these differences.
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1. INTRODUCTION

Migrants earn less than natives. This blanket statement describes the so-
called “wage gap” between natives and migrants that has been observed for many
years in many countries. Earnings differentials are found in the United States
(U.S.) (Chiswick, 1978; Borjas, 1985; Sanders and Lessem, 2013), Canada (Ferrer
et al., 2006), the United Kingdom (U.K.) (Chiswick, 1980; Bell, 1997; Denny
et al., 1997, Miranda and Zhu, 2013), and Germany (Pischke, 1992; Dustmann,
1993; Aldashev e al., 2012; Bartolucci, 2014), among others. Non-trivial differen-
ces often remain even after factoring out determinants of wages such as educa-
tional attainment (see, inter alia, Algan et al., 2010).

It is important to investigate whether such observed inequalities can be
attributed to migrants actually being discriminated against by employers or
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whether they simply lack competencies or qualifications that are relevant in the
labor market, and those are not captured in the data. One important qualification
for many jobs is the ability to read and write in the native tongue of the country
in which one resides. Migrants likely differ from natives in this respect, and if they
indeed show lower levels of literacy in the host-country language, failing to factor
in these differences may be responsible for at least part of any observed wage gap.

One reason is that lack of literacy can in general impair productivity; for
example, because it keeps an individual from communicating with others, from
following work instructions and safety regulations, or from acquiring further
human capital and gathering information on, for instance, how to maintain their
health. This is true for natives and migrants alike, but in the case of migrants,
being able to read and write in the native tongue of a country is complementary
to any human capital they may have already acquired in their native country. Not
being able to read and write can void educational attainment and occupational
qualifications accumulated in the country of origin prior to migrating.

This complementarity of literacy arises, of course, because it is a necessary
requirement in order to be able to apply many skills—think of the migrant engi-
neer or physician who cannot communicate with clients, colleagues, or patients
because he does not speak the language. The same mechanism applies to lower
qualification levels as well, and even those who are qualified for jobs that do not
require communicating with others on the job at all may see their skills invali-
dated if, for example, they cannot find the right job because they are unable to
read job offers. While this complementarity theoretically also matters for natives,
one is far less likely to observe a native with a high stock of human capital who
does not speak the native language than to observe a migrant for whom this is
true. In fact, in the data that we use, only 4 percent of natives with a university
degree are functionally illiterate in the German language, whereas this applies to
24 percent of migrants. This high prevalence of “mismatches” between education
levels and literacy among migrants may lead to the often observed phenomenon
of migrants downgrading to jobs below their formal qualification level (Fried-
berg, 2001; Ozden et al., 2005; Dustmann et al., 2013), and therefore may sub-
stantially contribute to wage differentials with equally educated natives.

The assessment of whether language proficiency is responsible for observed
wage differences requires a good measure of literacy. Objective measures of liter-
acy are not easy to come by, and this is why many studies use self-reported assess-
ments of how well individuals speak a language (Chiswick, 1991, 1992; Chiswick
and Miller, 1995—for a concise survey, see Chiswick and Miller, 2015). Prominent
examples include the U.S. census or the German Socioeconomic Panel (SOEP).
These assessments are, of course, subject to measurement error, and potentially
also to systematic bias, because self-assessments depend on the individual refer-
ence group, that is, the local standard of literacy. This is evident in Finnie and
Meng (2005), who find that migrants who earn more are more likely to assess
their language skills in a positive manner, which tends to overstate the importance
of literacy for earnings. They use data that contain both literacy test scores as well
as self-assessments, and show that test scores are a superior measure compared to
self-assessed literacy.
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It is also possible that migrants generally underestimate their language
skills—for example, because they compare themselves to those natives who are
perfectly literate—which would lead researchers to overestimate the portion of
any migrant-native wage gap that is due to literacy. Along these lines, questions
about literacy in surveys are often not asked of natives at all. If information on
the literacy of natives is not available, by looking at whether the wage gap disap-
pears for migrants who have very good language proficiency one might end up
comparing highly proficient migrants with the average skilled native. This is not
necessarily informative because it implicitly assumes that every native person has
good literacy skills in their native tongue, which is certainly not true, as we will
show.

The use of test scores rather than self-assessments reduces problems due to
measurement error, one of the main issues that has plagued the literature. When
self-assessed literacy scores are used, instrumental variable estimates often pro-
duce larger coefficients on literacy than the OLS estimates, and suggest that the
downward bias in estimates caused by measurement error in the language varia-
bles is large (Dustmann and van Soest, 2001, 2002; Bleakley and Chin, 2004).
Having a precise measure of language skills is thus obviously desirable, but in our
case an additional requirement is that it should be particularly selective in the
lower ranges of literacy. The reason is that—as we will show—a large fraction of
migrants do not have a good command of German, and therefore the wage gap
will to a large extent be determined by variation in this literacy region.

The data that we use are especially well suited for this purpose and to our
knowledge are novel to the economics literature. It stems from the “leo.—Level-
One Studie” (hereinafter “LEO”), which was conducted by the University of
Hamburg. LEO is the first large-scale German literacy survey which explicitly
focuses on the lower end of the skill spectrum, “Level One.” Upon its release,
LEO gained quite some media attention, mainly because it uncovered the fact
that the prevalence of illiteracy in Germany is roughly twice as high as previously
thought. Some 8,400 individuals were interviewed, representative of the German
population. To give an idea of how LEO compares in terms of difficulty to the
International Adult Literacy Survey (IALS), the most well-known literacy test,
the lowest IALS level is roughly equivalent to the fifth-lowest LEO level. LEO is
less selective at the upper end of the spectrum, but roughly 35 percent of natives
and 76 percent of migrants in our data fall into the lower range (below the lowest
IALS level), where IALS cannot differentiate but LEO can identify four skill lev-
els ranging from “strict illiteracy” to “below grade school level.”

Ability bias in the literacy coefficient is the second problem with which the
literature on the general effects of literacy on wages needs to cope. This issue is, of
course, not solved by using test scores, and we will not be able to cleanly disentan-
gle the effects of literacy on wages from those of unobserved ability. However, this
does not harm our specific analysis, since we focus not on causally estimating the
returns to literacy per se, but rather on the question of whether any raw wage gap
can be explained by literacy—or any other productivity relevant factor that may
be captured by literacy. Obviously, factors such as motivation and ability should
be rewarded on the labor market, and with cross-sectional data these skills may
be partly reflected in the literacy variable for both migrants and natives.
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Fortunately, ability bias is not a big concern for our analysis as long as ability is
captured in the literacy of migrants and natives alike. To further support this
argument, we show that there are no significant interaction effects between
migrant status and literacy, and we are therefore confident that the literacy vari-
able does not measure different things for the two groups of individuals. A third
concern is reverse causality. Employment or higher wages might, for example,
lead to higher literacy especially in migrants, and thus affect our estimates of the
employment and wage gaps. However, we do not find an interaction effect
between literacy and migrant status. Assuming that the true returns to literacy are
the same for migrants and natives, this could be taken as tentative evidence that
reverse causality does not drive our results.

This is the backdrop against which we will attempt to paint an encompassing
picture of how language proficiency relates to the performance of migrants on the
German labor market, compared to natives. First, we investigate the determinants
of language proficiency in the population, and we assess to what extent the literacy
skills of migrants are systematically different from those of native Germans. There is
a clear expectation that migrants fare on average worse than Germans, and we show
that they indeed on average have lower test scores by about one standard deviation.
Across both groups, those who are more highly educated tend to have higher literacy
skills. For migrants, literacy also improves with time since migration, and those indi-
viduals whose native language is more similar to German fare better on the test,
although the differences across language groups are not particularly large.

Having established that migrants and natives differ greatly in terms of German
literacy, in the next step we look at whether these differences are reflected on the
labor market. Specifically, we ask whether migrants are less likely to be employed,
and whether any potential employment gap between migrants and Germans can be
explained by differences in literacy. The initial differential in employment is roughly
6 percent to the disadvantage of migrants, and considering differences in education
cuts this gap in half. Migrants who have spent more time in Germany are also more
likely to be employed, as are migrants whose native language is closer to German.
The latter is true even conditional on literacy, suggesting that linguistic distance
may also be a proxy for factors such as cultural distance, differences in work ethics,
missing networks, or informational deficiencies with respect to the host-country
labor market. For both natives and migrants, lower literacy levels are associated
with significantly lower probabilities of being employed, ranging from 4 to 15 per-
centage points when compared to individuals who can at least read and write at a
fourth-grade level (LEO level >4). Because of the above-mentioned lower literacy
skills of migrants, taking into account language proficiency in our estimations fur-
ther reduces the differential between the groups, to the extent that it explains liter-
ally all of the remaining employment gap.

This then leads to the third question we address in this paper: what is the
importance of literacy for the earnings of both migrants and natives, and can dif-
ferences in literacy explain observed wage differences between migrants and
natives? The results follow a pattern that is very similar to the one in the employ-
ment equations: controlling for education cuts the initial 14 percent wage disad-
vantage of migrants in half, and on top, literacy is very closely related to wages.
Those who are illiterate in the strictest sense command 27 percent lower earnings
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than those who reach at least LEO level five. As a consequence, when correcting
for the fact that migrants have lower proficiency in German, no wage gap
remains. These results provide tentative evidence that the raw differences in earn-
ings may not be rooted in discrimination but can actually be explained by observ-
able skills that are relevant for productivity. We show that our findings are robust
to the use of different definitions of migrant status, and across a number of sub-
samples, where the results also exhibit the same pattern.

Within the literature on the earnings of migrants, our paper is most closely
related to research on migration and the economics of language. Most of the
work in this area is concerned with explicitly estimating the returns to language
skills for non-natives. This is in contrast to our goal of explaining the wage gap,
which does not rely on clean identification of returns to literacy. Dustmann and
Glitz (2011) and Chiswick and Miller (2015) provide excellent surveys of the inter-
national evidence, and here we focus on work that has employed German data:
Dustmann (1994) uses data from the first wave of the SOEP, which provide self-
assessments of migrant language skills, and shows that higher levels of literacy go
hand in hand with higher earnings of migrants. Dustmann and van Soest (2001)
revisit the topic, and show that the self-assessed language skills from the SOEP
are subject to severe misclassification. Using instrumental variables, they show
that measurement error leads to a substantial downward bias of the OLS literacy
coefficients. Aldashev er al. (2012) also rely on SOEP data, and show that
increased language skills go hand in hand with increased labor market participa-
tion, and that those with a better command of German are more likely to earn
higher wages because they are more likely to be employed in white-collar jobs.

Through our estimation of the determinants of literacy, we also share com-
mon ground with the emerging literature on the effects of linguistic origin and lin-
guistic distance on the acquisition of the destination language. In line with what
we find in our literacy equations, Isphording and Otten (2014) and Isphording
(2014) show that migrants with a greater linguistic distance between destination
language and their native language are at a disadvantage.

Finally, our paper is also related to the economics literature on cognitive
skills. Literacy is often considered to be a cognitive skill, or at least a measure of
cognitive skills, and the idea that cognitive skills are one qualification that cru-
cially affects economic outcomes is, of course, not new. At the macro level, coun-
tries which have a larger human capital stock at their disposal outperform those
whose population lacks basic skills. At the micro level, a staple result is that those
with higher cognitive skills earn more. Azariadis and Drazen (1990), Coulombe
et al. (2004), and Coulombe and Tremblay (2006) show that higher levels of liter-
acy are reflected in economic growth. At the individual level, a number of studies
find high returns to literacy (Mclntosh and Vignoles, 2001; Green and Riddell,
2003; Vignoles, 2010—for a survey, see Hanushek and Woessmann, 2008).

In addition, the analysis is also linked to the vast literature on discrimination
of migrants and ethnic minorities. In a field experiment Kaas and Manger (2012)
show that job applicants with German-sounding names are more likely to receive
a callback in the application process than those who have a Turkish-sounding
name. The effect disappears when the applications include identical reference let-
ters. This is consistent with statistical discrimination: in the absence of
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information, employers use ethnic origin as a proxy for productivity relevant fea-
tures of an applicant (such as literacy skills). However, in another field experi-
ment, Sprietsma (2013) finds evidence that identical student essays obtain
significantly lower grades and lower secondary school recommendations when
they bear a Turkish-sounding rather than a German-sounding name. While our
analysis implies that there is no discrimination when employers have to decide
between migrants and natives with identical literacy skills, the latter experiment
suggests that migrants who attend school in Germany may be discriminated
against before they even arrive on the labor market.

The remainder of the paper is structured as follows: Section 2 introduces the
data, explains sample adjustments, and gives variable definitions. Section 3 inves-
tigates the determinants of literacy and differences between natives and migrants.
Sections 4 and 5 are concerned with the employment and wage gaps between
migrants and natives, and Section 6 contains extensions and consistency checks.
Section 7 concludes.

2. DATA AND DESCRIPTIVES

The data used in our analysis are taken from the “leo.—Level-One Studie”
(LEO) provided by the University of Hamburg (see Grotliischen and Riekmann,
2011). LEO is representative of the German population of migrants and natives
aged between 18 and 64, whose language skills are sufficient to respond to a Ger-
man survey interview. The interview as well as the literacy tests are conducted in
German only, and accordingly the test measures literacy in the German lan-
guage.! LEO conducts practical reading and writing tests as part of the face-to-
face interview, which enables us to cope with the substantial measurement error
introduced by the self-reported language proficiency scales that many studies use
(Carliner, 1981; Chiswick, 1991—for a comprehensive survey, see Dustmann and
Glitz, 2011). These competence tests allow for a categorization of the sample pop-
ulation into five groups, as follows. Respondents who are able to read and write at
the letter level (= o-level 1) and at the word level (= a-level 2) are strict illiterates.
They can logographically identify single words from graphic features (a-level 1),
or they may be able to read or write single words (a-level 2) but not sentences.
Those who are at the sentence level (= a-level 3) are functionally illiterate, that is,
they are able to read and write single sentences but fail even with short texts (for
sample test items, see Figures A.4 and A.5 in the Appendix, in the Online Sup-
porting Information). Respondents below grade school level (= a-level 4) cannot
read or write texts at a level that is expected at the end of fourth grade—these
people typically avoid reading and writing, even with texts that include only com-
monly known words. The final group consists of those whose literacy skills are at
or above the grade school level (= a-level 5).

By explicitly focusing on the lower end of the literacy scale (= Level One),
the LEO study provides a novel dataset and fills a gap in the existing literature.”

! An individual may therefore be illiterate in German and literate in another language.
Detailed information on how LEO allows us to differentiate these low skill levels and how the
LEO items compare with other literacy tests can be found at http://blogs.epb.uni-hamburg.de/leo/.
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LEO includes 8,436 observations from across all of the German states (Bun-
deslander) and consists of two subsamples. The larger sample (7,035 units) is ran-
domly drawn from among the German population. The smaller sample (1,401
observations) is selected from the population of people with secondary education
or below—a means to sample more individuals who are not able to read and write
sufficiently.> Combining the two subsamples generates different selection proba-
bilities for individuals with higher or lower school degrees. Therefore, we apply
probability weights in our estimations and when making inference to the popula-
tion in the descriptive statistics.

We use observations from both subsamples and extract data on the variables
described in Tables A.1 and A.2. As recommended by Bilger et al. (2012) in the
LEO technical manual, we drop 20 observations with obviously invalid information
on the literacy variables. We constrain the sample to individuals who belong to the
labor force, that is, those who are engaged in full-time or part-time work and indi-
viduals who report to be currently unemployed. We further exclude 44 units who
cannot be uniquely assigned to one educational level. After these steps, we obtain a
final unweighted estimation sample of 5,651 observations, including 568 migrants.
Of these, 3,107 individuals (including 291 migrants) are full-time employed, 1,418
(136) are engaged in part-time work, and 1,126 (141) are unemployed.

Taking migrants and natives together, strict illiteracy (=a-levels 1 and 2) affects
4.4 percent of the labor force (see Figure A.2), 9.8 percent of the labor force is func-
tionally illiterate, and another 25.7 percent of the workforce cannot read or write at a
level that is expected at the end of fourth grade (a-level 4). In sum, roughly 40 percent
of the labor force only have very limited reading and writing skills at their disposal.

2.1. Migration, Wage, and Literacy Variables
The Migration Variable

The literature defines migrants in a number of ways. The most exclusive oper-
ationalization is to only consider those who do not have citizenship of the respec-
tive country. Often, migrants are also defined to mean those who were born
abroad—which, in comparison to citizenship, adds individuals who obtained
host-country citizenship post migration, and excludes those who were born in the
host country but do not have citizenship.*

We later also provide robustness checks using the above definitions, but since
we are interested in the relation between language proficiency and labor market
outcomes—not citizenship effects or born abroad effects per se—we adopt
another definition: we label as migrants all individuals who do not report their
native tongue to be German (we include in the native group those individuals
who grew up bilingually with German and another language).’ In comparison to
the above definitions, this assigns foreign citizens (those born in a foreign

3For further details, see Bilger et al. (2012).

“Unlike many other countries, children born in Germany do not automatically obtain German
nationality.

By using this definition, our group of migrants is expected to be subject to Chiswick’s (1978,
1979) model of “positive assimilation”—whereas common language would speak for “negative
assimilation.”
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country) who name German as their first language to the migrant group, and
adds citizens of the host country (people born in Germany) who do not report
German to be their mother tongue to the native group.

Given our definition, 13.6 percent of the labor force and 12.8 percent of the
employed qualify as migrants. Using the standard definitions, 9.4 percent (8.7
percent) of the labor force (employed) are foreign citizens and 15.8 percent (14.9
percent) were not born in the host country (see Table A.2).

In order to illustrate that LEO is representative of the German labor market,
we compare our numbers with data provided by the German Statistical Office
(2011) for 2009—one year before the LEO data were collected.®

According to the Statistical Office, in 2009, 15.3 percent of the labor force
and 14.4 percent of the employed were born abroad; 7.9 percent (7.3 percent) of
the labor force (employed) were reported to be foreign citizens. These numbers
very closely match the figures in the LEO data (see Table A.2).

Literacy Variables and Plausible Values

Instead of a single cognitive literacy score, the LEO dataset includes five plau-
sible values. These values are random draws from the posterior distribution of a
latent variable, given each individual’s responses to the test items and a set of back-
ground variables in a conditioning discrete choice model. The latter assumes the lit-
eracy skills to be normally distributed among the population.” When plausible
values are used, measurement error in the literacy scores is negligible (see Junker
et al., 2012) and the efficiency of population estimates improves. However, as each
draw of a plausible value includes a random error component, these values cannot
be individually allocated as test scores. Therefore, similar to analyses using multiple
imputations (see Rubin, 1987), we run a regression on each plausible value, average
the results, and adjust the standard errors for variation between the five estimates.

In addition to the continuous literacy scores, LEO also provides five discrete o-
levels (see Figure A.2). To convert the continuous score into literacy levels, LEO
defines thresholds, which are anchored in the LEO pretest and earlier literacy studies.
A person reaches a certain a-level if they can solve a typical item from the correspond-
ing level of difficulty with a probability of 62 percent (because we have five plausible
values, a single individual can be allocated to different o-levels in different draws).

The Wage Variable

The LEO study measures wages as monthly gross income from current
employment. As is well known from the literature on survey methodology, asking
for information on wages is an intrusive question for many respondents. In the
LEO survey, 37 percent of the income data is missing. However, 87 percent of
those refusing to quote their salary were willing to classify it within certain ranges
(< €400, €401-1,000, and > €1,000). For those who only provided a class of

®The German Statistical Office provides detailed migration statistics only every four years. We
thus compare the LEO survey to official statistics from 2009.

"For further details, see Hartig and Riekmann (2012). A practical guide to constructing and
applying plausible values can be found in Adams and Wu (2002).
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Figure 1. Comparison of migrant and native labor force

Source: LEO-Level One Study, 2010, own calculations.

Note: Averaged shares (probability weighted) based on five plausible values: *5,651 observa-
tions including 568 migrants; **4,525 observations including 427 migrants. [Colour figure can be
viewed at wileyonlinelibrary.com]

income, we have imputed predicted gross wages based on linear wage regressions
using respondents in the respective class who provided an exact income. The pre-
dictions are based on age, sex, education, occupation, working hours, and region.

2.2. A Descriptive Comparison of the Migrant and Native Labor Forces

Based on our definition of migrant status, in 2010 about 16 percent of
the migrant and around 9 percent of the native labor force were unemployed
(see Figure 1 and Table A.2). On average, the monthly gross wages of natives
were about €366 higher than those of migrants, and we find virtually no differ-
ence in hours worked per week.

Figure A.3 shows that the literacy skills of the migrant and native workforces are
widely different. It plots the density distributions of the literacy scores and shows that,
compared to migrants, natives have higher reading and writing abilities. Most natives
score between 40 and 65 points, whereas most migrants obtain between 30 and 50
points. The means of the two groups are 40.96 and 51.36 (see Figure 1 and Table A.2).2

Using discrete literacy levels, we find that strict illiteracy (functional illiter-
acy) affects 17.6 percent (25.9 percent) of the migrants, compared to a mere 2.4

8The hypothesis of the equality of means between migrants and natives can be rejected on the
basis of a standard z-test (p-value = 0.000). Additionally, we conduct a Kolmogorov-Smirnov two-
sample test, which clearly rejects the hypothesis of the equality of the literacy distributions between the
two groups (p-value = 0.000).
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Figure 2. a-Levels in the labor force

Source: LEO-Level One Study, 2010, own calculations.
Note: Averaged shares (probability weighted) based on five plausible values: 5,651 observa-
tions including 568 migrants. [Colour figure can be viewed at wileyonlinelibrary.com]

percent (7.3 percent) among Germans (see Figure 2 and Table A.2). Furthermore,
32.6 percent (24.6 percent) of the migrants (natives) cannot read or write texts at
a level that is expected at the end of fourth grade (a-level 4). Overall, the LEO sur-
vey reveals that the share of people who have adequate reading and writing skills
among the migrant workforce (23.8 percent) is less than half the share among
natives (65.8 percent). Moreover, the proportion of migrants who attain a test
score in the range of a-level 3 or below (= cumulative functional illiteracy, 43.5
percent) is more than four times as high as the respective share among natives
(9.7 percent).

As for educational differences, the prevalent view of the general public is that
average school attainment among migrants is lower than among native Ger-
mans—a disparity that is often claimed to be responsible for the fact that
migrants are less successful on the labor market. Figure 1 provides a glance at
educational differences between migrants and natives.” The numbers suggest that,
on average, migrants indeed possess lower educational degrees than natives: 36
percent (14.3 percent) of the migrant (native) population has at most a lower edu-
cational or occupational degree, 47.2 percent (58.2 percent) has a medium educa-
tional or occupational qualification, and 16.8 percent (27.5 percent) are highly

The education variable combines the highest school and occupational degrees and generally dis-
tinguishes between three levels of education —low (< lower secondary education, occupational train-
ing of no more than one year), medium (= upper secondary education or post-secondary non-tertiary
education, three-year occupational degree), and high (= bachelor’s degree or higher, master craftsman
degree).
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qualified. Almost half of the immigrants (44.5 percent) have completed their high-
est degree abroad.

3. THE MIGRANT-NATIVE LITERACY GAP

As stated earlier, language skills are one of the most important types of
human capital because they make interacting with others possible and they facili-
tate the acquisition of further human capital. Natives acquire reading and writing
skills (language capital) in their first language without much effort in the course
of growing up. Migrants, on the other hand, acquire proficiency in the host-
country language at a high cost.'® These costs differ according to, for example,
their educational background or the distance of the mother tongue from the desti-
nation language. While it seems obvious that, on average, migrants will have lower
literacy skills in the language of the destination country, it is still informative to
see to what extent the groups differ in literacy, and to investigate the determinants
of literacy.

Table 1 reports results from eight weighted OLS regressions (linear probabil-
ity models in columns with even numbers), where the dependent variable is either
the literacy score (L. S.) or an indicator that equals one if the respondent attains a
test score of a-level 3 or below (< Funct.).!! We estimate each specification five
times—once with each relevant plausible value variable—we average the parame-
ters, and compute clustered standard errors which are adjusted for variation
between the five sets of results. All specifications include the number of years
since migration (and its square), a gender dummy, a dichotomous variable for
having a partner, and the number of children, as well as fixed effects for birth
cohorts, population size classes, and counties (Landkreis). We additionally control
interview duration and interviewer fixed effects to account for interviewers’
potential impact on the literacy tests. We center variables which are interacted
with the migrant dummy (linguistic distance and years since migration) in order
to measure the literacy gap at the mean value of the interacted variables.

Column (1) of Table 1 shows that the average migrant’s command of lan-
guage lies about 9.6 score points (= one standard deviation) below the linguistic
abilities of an average native. In column (2), the probability of being functionally
illiterate is almost 31 percentage points higher for migrants than for native speak-
ers, for whom this probability is 9.7 percent (see Figure 2 and Table A.2). In col-
umns (3) and (4), we additionally control for educational attainment, which
reduces the literacy gap to 0.86 standard deviations of the literacy score and scales
the functional illiteracy gap down to 27 percentage points (for newly arrived
migrants, these gaps are of course much larger, because years since migration
[and its square] is centered at its mean of roughly 22.6 years).

For a comprehensive overview on the acquisition of language capital, see Chiswick (1991) and
Chiswick and Miller (1995).

In order to check whether the determinants of the literacy gap differ between the labor force
and the entire population, we also estimate the literacy equation taking into account the full sample of
the LEO study. These extended estimates very closely resemble the results for the labor force. An
empirical supplement is available upon request.
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The degree of difficulty in acquiring the host-country language varies
depending on the migrant’s first language (see, e.g., Chiswick and Miller, 2005,
2012, 2015; Isphording and Otten, 2014). We capture this in two ways: In columns
(5) and (6), we include a set of self-constructed binary variables which classify the
immigrants’ native tongues according to “language family trees.” Since Chiswick
and Miller (2005) argue that the use of language trees may not fully cover how a
modern language differs from (1) its predecessor language, (2) other language
branches on the same tree, and (3) modern languages on other trees, we addition-
ally use a recently developed continuous linguistic distance measure in columns
(7) and (8). The distance measure is provided by the German Max Planck Insti-
tute for Evolutionary Anthropology, and uses an algorithm to measure similarity
in pronunciation and vocabulary of languages—in our case, the similarity of Ger-
man with other languages (see Bakker et al., 2009; Wichmann et al., 2016).
Greater distances to a language are thus associated with greater difficulty and a
higher cost of learning that language (for more details, see Isphording and Otten,
2014; Chiswick and Miller, 2015). Ceteris paribus, the literacy gap is smallest for
migrants with Germanic (0.56 standard deviations and 13 percentage points),
Slavic (0.78 standard deviations and 21 percentage points), and Romanic (or
“Romance”) (0.83 standard deviations and 30 percentage points) language back-
grounds. The largest difference is found with respect to the Iranian language tree
(1.3 standard deviations and 47 percentage points). As for the distance measure,
we find that an increase of linguistic distance by one standard deviation raises the
language gap by 0.06 standard deviations of the literacy score and increases the
probability gap of being functionally illiterate by 3.5 percentage points. These
results show that while there is a large gap in literacy between the general group
of migrants and natives, the variation of literacy within the migrant group is not
as large.

Coefficients for most of the other variables are as expected. Exposure to the
host-country language approximated by the number of years since migration is
positively correlated with higher language skills—an additional year in the host
country decreases the literacy score gap (probability gap of being functionally
illiterate) by about 0.01 standard deviations (between 0.4 and 0.5 percentage
points). Being male is associated with poorer reading and writing abilities, and
having a partner is correlated with better literacy, whereas the number of children
does not seem to be linked to the ability to read and write.

4. THE MIGRANT-NATIVE EMPLOYMENT GAP

Having established that there are substantial differences in literacy between
migrants and natives, we investigate whether the discrepancies are related to labor
market outcomes. The ability to read and write fluently is not only expected to
affect wages—more generally, it is usually also a prerequisite for employment. Lit-
eracy may, for example, be a decisive factor in finding out about vacancies or con-
vincing potential employers in job interviews. Furthermore, in many work
environments it is only through literacy that other forms of human capital
become usable. Even more so than for natives, this argument applies to migrants.
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In their case, even those with high levels of human capital acquired in the country
of origin may find it difficult to find an appropriate job in the host country. In
addition, for low-skilled jobs also it is important to have a sufficient command of
the host-country language in order, for example, to follow work instructions or to
comply with the employer’s health and safety regulations.

Table 2 sheds light on the employment gap between migrants and natives
and its link to language proficiency. All specifications include the following cova-
riates: centered number of years since migration, a gender dummy, a dichotomous
variable for having a partner, the number of children, and cohort, population size,
and county fixed effects. We control for the effect that interviewers may have on
the literacy tests by including interview duration and interviewer dummies. We
only consider people who are in the labor force and we set the dependent variable
equal to one for those who are employed (full- or part-time) and to zero for those
who are currently unemployed. The number of years since migration and linguis-
tic distance are centered and set to zero for natives, that is, interacted with the
migrant dummy. To fully exploit statistical efficiency gains from the plausible val-
ues, we estimate each specification five times using computationally undemanding
and readily comparable linear probability models.

We conduct a stepwise approach of adding further control variables through
columns (1)-(6). Column (1) shows that—without educational and linguistic con-
trols—the proportion of natives who work is 5.6 percentage points larger than the
proportion of migrants (mean employment share among natives: 90.8 percent).
Correcting for the fact that, on average, migrants and natives possess different
educational degrees in column (2) reduces the difference to 3.2 percentage points.
Finally, controlling for the ability to read and write in columns (3)~(6) virtually
eliminates the migrant-native employment gap—that is, the coefficient of the
migrant dummy is close to zero and no longer significant, and thus the employ-
ment gap can be fully explained by the literacy gap. When interpreting the coeffi-
cients of the controls, one should keep in mind that those with better reading and
writing abilities are also more likely to search for a job, and thus self-selection
may explain the results to some extent. This is true for both migrants and natives,
and so should not matter much for our assessment of the employment gap.

In columns (3) and (4), we restrict the relationship between literacy and
employment to be the same for migrants and natives. An increase in the literacy
score by one standard deviation increases the probability of being employed by
3.9 percentage points (column 3).'? As for the discrete literacy levels in column
(4), the employment probability of literates differs from individuals at o-level 1 or
2 by 14.6 percentage points, and narrows to 10.1 (3.7) percentage points for indi-
viduals at a-level 3 (a-level 4).

In columns (5) and (6), we apply a more flexible approach and allow the liter-
acy parameters to vary between natives and migrants. However, the interaction
terms between the migrant indicator and the literacy variables are insignificant in
both specifications, and the parameters for natives are almost the same as in the
restricted estimates. This is important because it suggests that literacy does indeed

2We use standardized literacy scores in all employment and wage regressions; literacy score coef-
ficients can therefore readily be interpreted in terms of standard deviations.
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measure the same thing for both migrants and natives. The literacy coefficient
may still capture elements of ability for both groups alike (thus precluding us
from causally estimating the returns to literacy). What matters for our statements
about the wage gap, however, is that the coefficient is not differentially con-
founded with motivation or ability for the two groups.

The literacy score coefficient may also differ from the true causal effect of liter-
acy if being employed affects language proficiency. Such reverse causality again pre-
vents a clean identification of the returns to literacy, but for our purposes reverse
causality is only an issue if it differentially affects migrants and natives; for example,
if employment increases literacy skills especially for migrants. Reverse causality
could then in part be responsible for the reduction of the employment gap that we
observe when controlling for literacy. If the true returns to literacy are the same for
migrants and natives, we should in that case find that the coefficients for the liter-
acy score differ between migrants and natives. As we have already shown, the inter-
action term is not significant and therefore provides no indication that reverse
causality drives our results concerning the employment gap.

We further control for the linguistic distance between mother tongue and
German in specifications (3)«(6), and find that a greater distance significantly
reduces the probability that a migrant is in employment. Since we are already
holding literacy constant, the distance coefficient cannot be driven by different
language skills. Rather, it seems plausible that linguistic distance may in that case
also capture characteristics such as differences in work ethics, missing networks,
cultural differences, or informational deficiencies with respect to the host-country
labor market.

The coefficients of the years since migration are the same in all specifications.
An additional year in the host country increases the probability of being
employed by 0.3 percentage points. Interestingly, the coefficient on time since
migration does not seem to be driven by migrants’ improvements in literacy, as it
remains unchanged when adding literacy as controls. Restricting the coefficients
to be the same for migrants and natives, we find that women in the labor force
have a 5 percentage points higher probability of being employed. Having a partner
increases the probability of working by 9 percentage points for females and about
14 percentage points for males. The number of small children (less than seven
years old), on the other hand, is negatively correlated with the probability of
working, whereas older children (aged between seven and 17) do not seem to
make a difference. The education parameters are significantly positive and, as
expected, the magnitude increases with the education level. Overall, our results
for the control variables support the results of other studies in, for example, the
U.K. (Dustmann and Fabbri, 2003) and Germany (Jackle and Himmler, 2010).

5. THE MIGRANT-NATIVE WAGE GAP

The monthly wages of migrants in our sample are on average €366 lower
than those of natives (see Section 2.2). There are a variety of reasons for the wage
gap. For example, lower earnings may be explained by lower educational degrees,
missing networks, and informational deficiencies with respect to the host-country
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labor market, but of course also by poor command of the host-country language.
Furthermore, because literacy skills are complementary to any human capital
acquired in the country of origin, this human capital is usually not perfectly trans-
ferable to the host country. As migrants make investments to learn the foreign
language and to improve the transferability of their human capital, the costs of
these investments may temporarily actually have a negative effect on earnings and
slow any wage assimilation. In the course of time the wage gap should, however,
become smaller because the extent of investments in language acquisition
decreases, and the earlier investments in language skills pay off by allowing indi-
viduals to better utilize their human capital on the labor market.

Table 3 presents six Mincer (1958, 1974) wage regressions, where the depend-
ent variable is the log of gross monthly wages. We control the log of working
hours per week, and two dummy variables indicating whether the individual is
working part-time or is self-employed. In order to account for the fact that in the
course of time migrants adapt to the host country in respects other than language,
we include the number of years since migration; finally, we also add linguistic dis-
tance. The latter two variables are centered at their mean and set to zero for
natives. Making use of the plausible values in the LEO dataset, we estimate each
specification five times to reduce the measurement error in the command of lan-
guage of migrants and natives to a minimum.

All standard controls have the expected signs and are estimated to be statisti-
cally significant at the 1 percent level: on average, individuals who are better edu-
cated, employees who work longer hours, men, and individuals in a partnership
have higher salaries, while part-time employees and those who are self-employed
earn lower monthly wages. Also, both the number of years since migration and
the linguistic distance are positively correlated with wages, but are not statistically
significant. As linguistic distance may already capture network effects and differ-
ences in cultural dimensions, as well as informational deficiencies, we are confi-
dent that the parameters of the literacy variables are not confounded with these
factors. Restricting the relationship between literacy and wages to be the same for
migrants and natives, we find that an increase in the literacy score by one stand-
ard deviation increases wages by 7.2 percent (column 3). The results in column (4)
show that wages of literates differ from those of individuals on a-level 1 or 2, a-
level 3, and a-level 4 by 27 percent, 19.2 percent, and 7.4 percent. Allowing the lit-
eracy coefficients to vary between migrants and natives in columns (5) and (6)
does not change any of the results and all interactions are insignificant, suggesting
that the restricted specifications are already valid.

In the first column of Table 3, we do not include linguistic or educational
control variables and we find that migrants earn on average 14.6 percent less than
natives. Based on an average salary for natives of €2,189, the wage gap is €320.
Column (2) demonstrates that about half of the earnings differential reflects dif-
fering educational levels of migrants and natives. Conditional on the literacy vari-
ables in columns (3)~(6), however, the wage gap vanishes. This result is similar to
what we find in Table 2 when analyzing employment probabilities. Both the wage
gap and employment differences between migrants and natives can be fully
explained by the literacy gap.
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Just as in the context of the employment equation, the interaction term
between literacy score and migrant status is not statistically significant. In that
respect, our estimates provide no indication that unobserved ability and reverse
causality are responsible for the reduction of the wag gap that we observe when
controlling for literacy. In addition, Figure A.1 compares our literacy coefficient
with the returns to literacy that have been reported in other studies. In the top
panel, we display our estimate from column (3), which suggests that a one stand-
ard deviation increase in literacy is associated with 7.2 percent higher wages. This
is very close to the number that Dustmann and van Soest (2001) report in their
instrumental variable estimations as the causal returns to literacy in Germany
(7.3 percent). Further, we compare our results with those of Bleakley and Chin
(2004), who in their seminal paper identify the causal effect of literacy from varia-
tion in age at arrival of migrants hailing from English-speaking and non-English-
speaking countries. Their estimations do not control for education and suggest
that a one standard deviation increase in literacy causally increases wages by 17
percent in the U.S. When we also omit the education controls for the sake of com-
parison, the estimate we obtain is much lower, at 11.7 percent. The figures also
show our estimates of the wage gap from simulations which fix the returns to liter-
acy at different levels. As can be seen, the wage gap would be similar or even
smaller in our data at the returns to literacy reported by Dustmann and van Soest
(2001) and Bleakley and Chin (2004).

The magnitudes of our coefficient estimates therefore do not particularly
suggest that they are driven upwards by reverse causality or unobserved heteroge-
neity. This is consistent with the literature, which finds that OLS estimates are
typically (much) lower than instrumental variable estimates, and interprets this as
evidence that downward bias from measurement error affects literacy coefficients
much more than upward bias due to reverse causality or unobserved heterogene-
ity (see also Dustmann and Glitz, 2011). Together with the finding that there is
no interaction effect between being a migrant and the literacy score, this gives us
confidence that most of the wage gap can, in fact, be explained by factors relating
to productivity.

Table A.5 presents some consistency checks considering different specifica-
tions of the wage equation. First, in order to account for different professions, we
construct four occupation dummies: high-skilled white-collar, low-skilled white-
collar, high-skilled blue-collar, and low-skilled blue-collar.'® The estimated
parameters of these dummy variables in columns (4)-(6) have the expected signs.
They are statistically significant at the 1 percent-level. On average, high-skilled
white-collar workers have the highest earnings, and low-skilled white-collar and
high-skilled blue-collar employees command similar wages, whereas low-skilled
blue-collar employees earn the least. Compared to our baseline results in columns
(1)—<(3), we find that the parameter of the literacy score (column 6) and the wage
gaps in columns (4)-(6) are smaller. A possible explanation for this could be that

BThe classifications are based on the definitions of the European Foundation for the Improve-
ment of Living and Working Conditions (Eurofound); see http://www.eurofound.europa.eu/surveys/
ewcs/2005/classification. For a detailed description of the categories, see Table A.1; summary statistics
are presented in Table A.2.
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individuals select different occupations based (in part) on their linguistic abilities.
That is to say, the occupation dummies are not independent of literacy and, there-
fore, capture part of the literacy effect when added as controls. This is the case for
both natives and migrants, but in the case of migrants it may be even more pro-
nounced, as being able to read and write in the host-country language is comple-
mentary to any professional skills that immigrants may have acquired in their
home countries. Additionally, in order to allow the literacy variable to vary across
different occupations, we extend the specification in column (6) using interaction
terms. The interactions are insignificant for all occupation categories, which sug-
gests that literacy is associated with similar wage premiums within the professio-
nal categories.

In columns (7)«(12) of Table A.5, we use more flexible functional forms of
the variable “time since migration”. In columns (10)—(12), we include a full set of
dummy variables for each year of residence. Furthermore, we test a non-linear
specification with “years since migration squared” as an additional control vari-
able in columns (7)~(9). The coefficient of the squared term is negative but statisti-
cally insignificant. Using the more flexible fixed-effects approach, we find that the
dummy variables are jointly significant. Most importantly, we do not find any
substantial changes in the results when we compare our initial linear “time since
migration” specification to these alternative functional forms.

6. ROBUSTNESS AND EXTENSIONS

This section explores how robust our results are with respect to the use of
alternative definitions of migrant status, and across subgroups of migrants. In
addition, we investigate whether our estimates are heterogeneous across subsam-
ples defined by individual characteristics such as gender or age at migration. The
results of these extensions and consistency checks are displayed in Tables 4 and 5.
For reference, the first three columns of both tables repeat the baseline estimates
from the wage equation in the previous section (Table 3).

6.1. Alternative Definitions of Migrant Status

So far, we have used a definition of migrant status that is based on the
mother tongue of the respondent. We check the robustness of our results in Table
4 by using two other, more commonly used, definitions. The first definition is
being “born abroad” (columns 4-6). In comparison with our language-based defi-
nition, this reassigns those born in Germany who do not report German to be
their mother tongue from the migrant to the native group. At the same time, it
reassigns those born abroad who report German to be their mother tongue from
the native to the migrant group. The second definition is “foreign citizenship”
(columns 7-9). In comparison with our language-based definition, this reassigns
German citizens who do not report German to be their mother tongue from the
migrant to the native group. At the same time, it assigns foreign citizens who
report German to be their mother tongue from the native to the migrant group.
In weighted numbers, 9.4 percent of the labor force and 8.7 percent of the
employed are foreign citizens, and 15.8 percent of the labor force and 14.9 percent
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of the employed were not born in Germany (see the summary statistics in Table
A.4). The corresponding numbers for our “mother tongue” definition—which are
not provided by the Statistical Office—are 13.6 percent and 12.8 percent.

Compared to the language-based definition, the raw wage gap for those born
abroad has roughly the same size, at 16.8 percent (see Table 4, column 4). This is
not so surprising, when taking into account that of the 427 migrants in the
language-based definition, 373 are also classified as migrants under the “born
abroad” definition, that is, there is a large overlap (Table A.3 displays the corre-
sponding cross-tabulations). Column (5) shows that about half of the gap is due
to educational differences, and the gap vanishes fully when we additionally con-
trol for literacy (column 6).

Using foreign citizenship as the criterion for migrant status in columns (7)—
(9), we find a smaller raw wage gap than in the estimations based on our language
definition. This is a consequence of less overlap between the definitions: only 164
of the 427 language definition migrants are also classified as migrants under the
citizenship definition (see the cross-tabulations in Table A.4). Those German citi-
zens who do not report German as their mother tongue have low literacy scores
(on average 42.5, only slightly higher than the average of all non-native German
speakers) and wages (on average 7.33 log points, which is roughly the average of
all non-native German speakers). These individuals are now reassigned to the
native group, thus lowering the average literacy score and wages there. At the
same time, those with a German mother tongue but no German citizenship have
higher literacy scores (on average, 47.7) and higher wages (on average, 7.41 log
points) than the average migrant in our initial language-based definition—they
are now reassigned from the native to the migrant group. The combined result is
a smaller raw wage gap. However, it is important to stress that the patterns are
similar across the definitions: Here too, when controlling for educational attain-
ment, the gap decreases by more than half and it disappears completely with liter-
acy as an additional control. Overall, this confirms the robustness of our initially
reported results to the use of alternative definitions of migrant status.

6.2. Subsamples of Migrants
“German-Speaking Migrants”

Another robustness check that we implement is the estimation of wage gaps
defining as migrants only individuals who were born abroad but who still report
that they grew up with German as (one of) their mother tongue(s). The idea is
that this provides an alternative approach to netting out the effects of language
proficiency, which can be implemented even in the absence of test score data.'*
Column (10) in Table 4 shows that this results in a smaller, but still significant raw

wage gap.

“We compare this new migrant sample to individuals who were born in Germany and report that
they grew up with German as their first language, or bilingually with German as one of the languages.
We exclude from both the native and migrant group those individuals who do not report German as
(one of) the language(s) with which they grew up. Note that this approach estimates the wage gap
between two groups of individuals, all of whom would be in the native group under our language-
based migrant definition.
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Our data allow us to investigate whether this remaining raw wage gap is
really due to factors other than language and education. We find that the lan-
guage skills of the “German-speaking migrants” are still lower than the linguistic
abilities of German speakers who were born in Germany. The difference in liter-
acy scores is 6.1 points (51.7 vs. 45.6 points; approximately two thirds of a stand-
ard deviation). In comparison, the difference between our initial migrant
definition—those who do not report their native tongue to be German—and
native German speakers is 10.1 score points (see Table A.2). While the raw wage
gap does not disappear, we still observe the usual pattern in columns (11) and
(12). About half of the earnings gap emerges due to differing education levels.
Adding the literacy variable, the wage differential disappears almost completely.

The persisting raw wage gap in combination with the remaining differences
in literacy suggest that it can be misleading to assume that foreign-born individu-
als who self-report to speak the host-country language are equally as proficient in
that language as native-born speakers. The results therefore underscore the
advantages of test scores over the use of self-reported indicators of language
proficiency.

Linguistic Distance, Ethnic Networks, and EU Citizens

In columns (13)(18), we test whether our results differ across levels of lin-
guistic distance. In columns (13)—(15), we include only migrants whose native lan-
guage is close to German. Columns (16)-(18) show estimates for distant
languages.'” The results are as expected: for migrants whose linguistic distance to
German is small, the raw wage gap (without any educational or linguistic con-
trols) is smaller than in the group of migrants with distant languages. However,
this effect is less pronounced when we control for education, and it disappears
when we add the literacy score as an additional control variable. Despite the dif-
ferences in raw wage gaps, both can be explained by the education and literacy
levels of the individuals in the two groups.

Having access to a network of individuals that speak a migrant’s native lan-
guage may also affect the extent to which proficiency in the host-country lan-
guage matters. Our data lack information on ethnic networks, but we can restrain
the migrant sample to the two languages that are most prevalent: Turkish and
Russian (columns 19-21). The assumption here is that people who report their
native tongue to be Russian or Turkish also possess the best networks, due to the
large communities in Germany that speak these languages. Our (weighted) data
show that 41.8 percent of the migrants in the labor force name Russian or Turkish
as their mother tongue (employed migrants: 42.0 percent). We exclude migrants
from the sample who name any other non-German language as their mother
tongue. The raw wage gap is very similar to the gap based on our initial sample.

I5We base the threshold for the distinction between close and distant languages on the results in
Table 1, which suggest that the literacy gap is smallest for migrants from the Germanic, Slavic, and
Romanic “language family trees.” Accordingly, we set the linguistic distance threshold at 97.01, which
is the highest value of the Romanic languages. Of the migrants in the labor force, 45.9 percent belong
to the Germanic, Slavic, or Romanic language groups; among the employed migrants, 54.5 percent
belong to these groups (weighted numbers).
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However, if we additionally control for educational attainment, the migrant coef-
ficient becomes insignificant and is a little smaller than in the full sample. The
wage gap disappears completely if we include the literacy score. Overall, these
results do not provide compelling evidence that speaking the native language of
the two largest ethnic minorities in Germany is associated with a smaller wage
gap. It is likely that networks still matter, but our measure is too crude to actually
detect these effects.

Finally, we consider (pre-expansion, 2013) EU citizens as a set of migrants
who can potentially find a job more easily (columns 22-24). As our sample includes
only individuals who are either employed or unemployed, all migrants in this sam-
ple do in fact possess a work permit. From that perspective, the EU citizenship
should not make it easier to find employment. However, there may be other factors,
such as cultural differences or informational deficiencies, which attach migrants
from the EU more closely to the labor market and allow them to earn higher wages
than other migrants—even if all migrants are permitted to work. The raw earnings
gap for EU citizens is 10.9 percent, which is hardly different from the sample of all
foreign citizens (columns 7-9). Again, about half of the gap arises due to educa-
tional differences, and the gap vanishes fully if we additionally control for literacy.
Overall, it seems that once migrants have the permission to work, they face no fur-
ther disadvantages if they do not possess an EU passport.

6.3. Heterogeneity across Individual Characteristics

The extent to which observed wage gaps are associated with differences in lit-
eracy may depend on individual characteristics. We explore this possibility in
Table 5 by restricting the estimation sample to full-time employees, men, women,
and West German residents, respectively (columns 4-15). The raw wage gap is
smallest for women, and the largest gap after including education and literacy
persists in the male sample—although it is not statistically significantly different
from zero.

Finally, in order to account for the idea that language learning is easier at
young ages and is facilitated by time spent in the school system of the destination
country (see, e.g., Chiswick and Miller, 2008; Stevens, 2004; Wiley et al., 2004),
we also construct samples which compare natives to migrants who were older
than 11 or younger than 12 at the time of migration (columns 16-21). Here too,
the usual pattern of results is observed, but—as expected—the raw wage gap is
smaller for those with a lower age at migration.

Overall, these specifications underscore the robustness of our results. After
controlling for literacy, none of the additional estimates suggest a statistically sig-
nificant relation between the migrant indicator and wages.

7. CONCLUSION

This paper uses newly available information on literacy from the German
“leo.—Level-One Studie” (LEO) and investigates whether the employment and
wage gap between natives and migrants is related to the potentially lower lan-
guage proficiency of migrants. The LEO dataset includes results of practical
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reading and writing tests, which minimize the measurement error usually intro-
duced by self-reported items of language proficiency in other surveys. Another
advantage of the data is that the literacy tests are conducted in the same way for
migrants and natives, and therefore LEO supplies a measure of language skills
that is readily comparable between the two groups. This enables us to directly and
reliably investigate the relationship between literacy differences and their impact
on migrant-native employment and the wage gap.

Interaction terms between the migrant and literacy variables show that the
relationship between literacy and employment/wages is the same for migrants and
natives, which suggests that the test scores are not differentially affected by other
unobserved productivity relevant skills. We find that a one standard deviation
increase in the literacy score is associated with a 3.9 percentage points higher
probability of being employed, and with 7.2 percent higher wages. We control for
education and linguistic distance in order to reduce bias due to confoundedness
with ability and cultural differences, but do not claim to cleanly identify the
causal effect of literacy. Identification of this effect is not strictly necessary for our
central result: the migrant-native employment and wage gaps disappear com-
pletely and become insignificant when literacy levels are taken into account—that
is, the differences in the labor market outcomes are fully explained by the literacy
gap. Sensitivity tests using different samples quantitatively and qualitatively back
our results.

One important implication of our paper is that observed raw wage differen-
tials are not necessarily related to discrimination against migrants on the German
labor market, because literacy is relevant to productivity in and of itself and can
also be complementary to other forms of human capital. An implication in terms
of public policy could be to specifically aim at increasing the reading and writing
abilities of migrants in order to improve their economic position. This could also
prove crucial when it comes to labor market integration of the large numbers of
refugees who are currently arriving in Europe and do not speak the language of
their host country—as Chiswick (2016, p. 31) puts it: “The economic success of
migrants depends heavily on how well and quickly they learn the language of their
new country.”
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