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Abstract

We use data from the German Socio-Economic Panel (SOEP) to study the effect
of deficiency in spoken and written German on the labor market outcomes of im-
migrants. To address problems related to endogeneity and measurement error, we
construct an instrumental variable based on differences in language acquisition profiles
of immigrants across the distribution of linguistic distance between German and the
language spoken in the country of origin. Our findings show significant penalties in
employment prospects and earnings and indicate severe attrition biases in uncorrected
OLS regressions. Earnings effects of German deficiency appear to be mediated through
the channel of occupational choice. Wage penalties are related to occupational re-
quirements in German knowledge. IV quantile regressions indicate increasing penalties
across the wage distribution.
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1 Introduction

The societal and economic integration of immigrants relies heavily on their opportunity

and ability to acquire host country-specific human capital (Chiswick, 1978). The most

important part of this human capital is the proficiency in being able to communicate

in the destination language. Language proficiency possesses a range of productive

functions: it is the main medium of communication and social interaction, it is used to

store, record and reproduce information and to express thoughts and demands (Crystal,

2010). Besides, language proficiency is the channel through which immigrants are able

to apply home country human capital acquired prior migration in the destination labor

market (Berman et al., 2003; Chiswick and Miller, 2003).

This twofold role of language skills in the integration of immigrants, being a

productive trait in itself and mediating the application of pre-migration human capital,

supports the hypothesis that language skills are highly valued by employers and

that immigrants with insufficient language skills face disadvantages in labor market

outcomes. Against this background, this study attempts to quantify the causal effect of

deficiency in written and spoken German on employment probabilities and wages using

data from the German Socio-Economic Panel 1993-2011. Identification of causality is

achieved by utilizing information on linguistic differences between the mother tongue

of an immigrant and the destination language. This linguistic distance leads to

different slopes in the language acquisition that we use as exogenous variation in an

IV framework.

The magnitude of labor market disadvantages by language deficiency is of crucial

interest for the understanding of the integration of immigrants into host countries.

Severe negative wage effects lead to marginalized socioeconomic conditions and social

exclusion. Lower employment probabilities increase the likelihood of social security take-

up and therefore shape the net fiscal effect of immigration. As a second-round effect,

wage effects or returns to language skills act as incentives in the language acquisition

itself. Immigrants weigh costs of language skills (in effort or direct monetary costs of

classes) against expected benefits partially shaped by labor market effects. Expected
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wage premia for sufficient language knowledge increase the expected benefits and

the likelihood of human capital investment. This key role of language skills displays

the need for reliable empirical evidence on its labor market effects for the design of

migration policy measures.

Since the early eighties, a number of studies has established a positive empirical

relationship between earnings and the destination language proficiency in a number

of countries, mainly for Anglophone countries like the US, Canada and Australia.

(Carliner, 1981; McManus et al., 1983; Kossoudji, 1988; Robinson, 1988; Tainer, 1988;

Chiswick, 1991). These studies typically rely on subjective information on language

ability, as by default recorded in the US Census. A number of empirical pitfalls

prevents a causal interpretation of this evidence. First and most important, the

subjective information displays a noisy measure of the true level of language skills.

This measurement error issue potentially biases uncorrected OLS estimates towards zero.

Further, language skills are likely affected by unobservable individual characteristics

like innate ability or motivation that lead to unobservable variable biases. The more

recent literature on the wage effects attempts to solve these endogeneity issues by

applying instrument variable regressions (Chiswick and Miller, 1995; Bleakley and

Chin, 2004). The IV-based evidence indicates a much larger effect of language skills

than uncorrected OLS regressions. For the specific case of Germany, Dustmann and

van Soest (2002) use lags and leads of subjective language skills from SOEP data of

“guest workers”, blue collar workers actively recruited to fill the excess labor demand in

post war Germany. Aldashev et al. (2009) avoid the usage of subjective indicators by

instead using language use at home as a proxy for language skills, providing evidence

for the importance of language skills on selection into labor supply and employment,

as well as on positive wage effects.

Germany is an excellent example for the analysis of the effects of language skills on

labor market outcomes. During the 1960s and early 1970s immigration to Germany

was characterized by the active recruitment of the “guest workers”, mainly from

Southern European countries (Zimmermann, 1995). Although these guest workers

2



were notionally temporary, many of them decided to stay in Germany permanently

(Bauer et al., 2005). With the beginning of the recession following the oil crisis in 1973,

the active recruitment of guest workers was stopped and immigration to Germany

was restrained. Family reunification and asylum became the major channels of legal

immigration during the period from 1973 to 1988 (Bauer et al., 2005). The dissolution

of socialism in 1989 led to an inflow of immigrants from Central and Eastern Europe,

many of them ethnic Germans who received German citizenship immediately. Germany

further experienced a strong inflow of refugees and asylum seekers during the civil

war in Yugoslavia in the early 1990s (Zimmermann, 1995). Restrictive administrative

regulations were responsible for a decline in the number of ethnic Germans arriving in

Germany during the 1990s (Münz and Ohliger, 1998). Despite gradual international

labor mobility resulting from the European freedom of movement, immigration to

Germany continued to decline during the 2000s, suggesting a strong impact of the

remaining cultural and linguistic barriers between EU member states on international

migration (Belot and Ederveen, 2012). In 2008 and 2009, net migration to Germany

turned negative but bounced back in 2010 as a result of an increase in the number

of new arrivals from euro crisis countries (mainly Greece and Spain). This complex

migration history led to an inflow of migrants from a large diversity of origin countries,

possessing a large heterogeneity in terms of their linguistic background.

Our analysis focuses on a pooled cross-sectional sample of immigrants in Germany

covering the period of 1993-2011, hence including immigrants arriving in different

episodes of German immigration. To identify a causal effect of language deficiency

on employment probabilities and wages, we derive an instrumental variable from

differences in the language assimilation across different linguistic groups. By combining

SOEP data with a summary statistic of linguistic dissimilarity, Isphording and Otten

(2013) and Isphording (2013) demonstrate the influence of linguistic dissimilarity

between the mother tongue of an immigrant and the destination country language

and the host country language, drawing from linguistic research by the Automatic

Similarity Judgement Program (ASJP) by the German Max Planck Institute of
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Evolutionary Anthropology. Linguistically distant immigrants face large initial hurdles

in the language acquisition, but are able to catch up over the time of residence.

We adapt the same data setup to use these differences in language acquisition by

linguistic origin as exogenous variation, by using the interaction between the years

since migration and the linguistic distance as our instrumental variable for language

deficiency. Our identification follows the idea of a difference-in-differences approach:

By comparing language skills and labor market outcomes of recent and established

immigrants and linguistically close and distant immigrants, our identification relies on

the assumption that differences in language acquisition between linguistic groups can

be solely attributed to the linguistic dissimilarity.1

With these results, we contribute to the recent attempts to estimate causal effects of

language proficiency of immigrants (Chiswick and Miller, 1995; Bleakley and Chin, 2004;

Isphording and Sinning, 2012) and provide an innovative identification method that can

be used to assess the effect of destination language skills on a range of socioeconomic

outcomes. We complement existing evidence by Dustmann and van Soest (2002) who

focus on the sample of guest workers 1984-1993. Especially, by focusing on the period

of 1993 onwards, our sample reflects the growing diversity of the immigrant population

in Germany (in terms of linguistic and geographic origin, education and skills). Our

results highlight the importance of language skills as a crucial prerequisite of social

and economic integration of immigrants. We demonstrate that simple OLS regressions

systematically underestimate the positive effects of language skills on wages. Our

results indicate significant penalties in both employment probabilities and wages for

deficiency in written and spoken German. In our preferred specification, our estimates

show a wage penalty for being deficient in spoken German of about 27 percentage

points and a 13 percentage points lower employment probability. Due to the general

importance of language skills in every day life, this “black box” causal effect is likely

to include a magnitude of mediating channels. We specifically address the matching of
1In this sense, our empirical approach can be seen as a modification of the empirical approach

by Bleakley and Chin (2004), modified to the specific German situation which lacks of a natural
comparison group of native speaking immigrants
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skills and requirements in occupational choice as a main channel of interest. The wage

effects of German deficiency diminish when we control for occupation, in line with

descriptive evidence on language skill requirements across occupations. IV quantile

regressions show distinctively increasing wage penalties for German deficiency across

the wage distribution.

The remainder of the paper is structured as follows. Section 2 provides a description

of the data, including the linguistic distance measure employed to construct our

instrument. Our empirical strategy is explained in Section 3. Section 4 discusses the

findings obtained from our empirical analysis and Section 5 concludes.

2 Data

In our empirical analysis we draw from three different data sources. Our main data

source is the German Socio-Economic Panel (SOEP), a long-run and large scale micro

data set covering nearly 11,000 households and more than 20,000 persons per wave.

The SOEP started in 1984 and consists of native- and foreign-born persons residing

in West and (since 1990) East Germany. Since language skills were surveyed every

second year from 1993 to 2007 and each year after 2007, our sample consists of 12

waves surveyed over the period 1993 to 2011.2 We restrict the sample to foreign-born

individuals who arrived in Germany after 1948 and focus on (employed or registered

unemployed) labor force participants aged between 25 and 62 years who are not in

military service. After deleting observations with missing information on one of the

variables used in our analysis, our sample of labor force participants consists of 11,844

(10,344 employed and 1,510 unemployed) person-year observations, the sample for the

wage regressions consists of 9,891 observations.

As dependent variables of our analysis, we consider two labor market outcomes:
2The data used in this paper was extracted using the Add-On package PanelWhiz for Stata R©. Panel-

Whiz (http://www.panelwhiz.eu) was written by Dr. John P. Haisken-DeNew (john@panelwhiz.eu).
See Haisken-DeNew and Hahn (2006) for details. The PanelWhiz generated DO file to retrieve the
data used here is available from the authors upon request. Any data or computational errors in this
paper are our own.
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a binary variable indicating whether the observed person is employed or registered

unemployed, and (the logarithm of) hourly wages if the observed person is employed.3

Our main variables of interest are two indicators for having deficiencies in the German

language, constructed from self-reported measures of oral and written fluency in

German placed on a 5-point scale ranging from 0 (“Not at all”) to 3 (“Very Good”).

We dichotomize this scale into our binary deficiency indicator by coding the lowest

categories (“Not at all”, “Very Bad” and “Bad”) as 1 compared to “Good” and “Very

Good”. Our set of control variables includes the number of years of education, actual

work experience (full- and part-time), years since migration, and indicator variables

for gender, immigration cohorts (1969-73, 1974-89, 1990-2011), and country of origin.

To assess the importance of matching between individual skills and occupational

requirements, we derive a measure of importance of German language skills by occu-

pation from the BIBB/BAuA 2006 Employee Survey which offers information on a

representative sample of 20,000 employees in Germany providing in-depth information

on working conditions and acquired and applied skills at work (Zopf and Tiemann,

2010). Specifically, we use the share of employees within each (1 or 2 digit ISCO-88)

occupation who state that they require expert knowledge in German at the workplace

and assign this share to each individual observation in the SOEP sample by the

respective ISCO 2-digit code.

Since our estimation strategy relies on differences in language acquisition profiles

across linguistic groups, we augment the SOEP data with a summary statistic on

dissimilarities between the predominant host country language of an immigrant and

the German destination language.4 This summary statistic is based on the Automatic

Similarity Judgment Program (ASJP) of the German Max Planck Institute of Evolu-

tionary Anthropology and has been previously used to explain immigrant language
3Hourly wages are defined as personal monthly gross wages divided by monthly working hours. We

define monthly working hours as weekly working hours × 4.3 and replace contractual working hours
by actual working hours if the number of actual working hours exceeds the number of contractual
working hours.

4While assigning a mother tongue to monolingual countries of origin is straightforward, we use
the most prevalent language in multilingual countries of origin to determine the linguistic distance.
The assignment is based on a multitude of sources, including encyclopedias, factbooks and linguistic
sources. The language-country assignment and underlying sources are available on request.
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skills by Isphording and Otten (2013) and Isphording (2013). While the original

purpose of this approach has been the analysis of the geographic distribution and

historical development of languages, it allows us to obtain a descriptive, continuous,

and cardinally interpretable measure of the degree of dissimilarity between languages.

The ASJP provides a simple way of deriving a measure of linguistic distance that

is computed by comparing the pronunciation of words with the same meaning in

different languages. The words are taken from the ‘Swadesh list’ (Swadesh, 1952), a

list of deductively derived words, including words of basic communication, and words

describing objects of everyday life. This list of words is believed to be culturally

independent and can be found in almost all languages. The 40-item sublist used in

our empirical analysis is presented in the upper panel of Table 1. The words of the

Swadesh list are expressed in a phonetic script. Then the Levenshtein distance, a

simple measure of dissimilarity between strings, is computed for each word pair sharing

the same meaning in two languages. Finally, a normalized average is taken across all

word pairs to derive a continuous measure. The linguistic distance measure can be

interpreted as a percentage measure of similarity between languages. By construction,

values beyond 100% can occur if languages do not even possess similarities that are

expected to exist by chance. Bakker et al. (2009) provide a more detailed description

of the approach. The lower panel of Table 1 lists some examples of differences between

German and English. The five closest and five furthest languages with regard to their

linguistic distance from German are presented in Table 2. The closest languages are

members of the Germanic language family. The furthest languages include Asian and

African languages.

3 Empirical strategy

The aim of the empirical analysis is to determine the effects of language skills on labor

market outcomes. Unfortunately, endogeneity problems confound the identification

of causal effects. We address these problems by employing an instrumental variable

strategy based on differences in assimilation profiles between immigrants with different
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language backgrounds. We may formalize the endogeneity problems by relating the

labor market outcome Yi of individual i to the number of years since migration, Y SMi,

a language deficiency measure, Li, and a set of control variables, Xi:

Yi = β0 + β1Y SMi + β2Li +X ′iβ3 + λc + εi, (1)

where λc captures source country fixed effects and ε is the model error term. We are

mainly interested in obtaining an unbiased estimate of the parameter β2. Uncorrected

OLS regressions of equation (1) will yield a biased estimate of β2 for two reasons. First,

it appears likely that subjective information on host country language deficiency is

prone to measurement error, which may cause a downward bias of the OLS parameter

of language deficiency in form of an attenuation bias (Charette and Meng, 1994;

Dustmann and van Soest, 2001, 2002; de Coulon and Wolff, 2007). Dustmann and

van Soest (2002) note that measurement error in subjective language indicators may

either reflect white noise or be related to a systematic unwillingness or inability of

individuals to report the own language ability.

Second, it appears likely that the acquisition of language skills is influenced by the

unobserved ability of an individual, causing an ability bias of the uncorrected OLS

parameter, which consists of a composite effect of ability and language skills. Following

the notation of Dustmann and van Soest (2002), we may write equation (1) as:

Yi = β0 + β1Y SMi + β2Li +X ′iβ3 + λc + θi + νi, (2)

where ε is replaced by a composite error term including heterogeneity in unobserved

components θ and a random error term ν. Moreover, since our deficiency measure Li

suffers from measurement error, we only observe the subjective indicator L̃i:

L̃i = Li + ηi. (3)
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Combining equations 2 and 3 yields

Yi = β0 + β1Y SMi + β2L̃i +X ′iβ3 + λc + (θi − β2ηi + νi). (4)

The composite error term (θi − β2ηi + νi) now consists of an individual fixed

effect, θi, a potential measurement error, β2ηi, and a random error term, νi. A simple

OLS regression of equation (4) will only produce an unbiased estimate of β2 if L̃i is not

only uncorrelated with νi but also with θi and β2ηi, which is unlikely. Consequently,

we have to consider the possibility that the OLS estimate of β2 is biased and that the

direction of the bias is a priori unclear.

We propose an instrumental variable approach that allows us to deal with both

sources of endogeneity. Our instrument is based on the observation that immigrants

from different linguistic origin (that is the language spoken in the country of origin)

systematically differ in the rate of language assimilation. Isphording (2013) shows that

the effect of exposure (approximated by the years since migration) differs by the degree

of dissimilarity between the mother tongue of an immigrant and the host country

language. Linguistically more distant immigrants face a large initial disadvantage

in their language acquisition but are able to catch up over time. We exploit these

differences in the language assimilation to decompose the assimilation effect in labor

market outcomes by years since migration into linguistic and non-linguistic factors.

To understand the intuition behind our instrument, consider a natural experiment

in which we observe a control group of immigrants that already perfectly speaks

German at time of migration. Observing a treatment group of non-native speaking

immigrants allows us then to partial out linguistic from non-linguistic factors of

assimilation by comparing both groups over the time of residence. As the necessary

control group of native speaking immigrants is unfeasible to construct in Germany (the

only candidates, Swiss and Austrian immigrants, display a neglectable share of the

immigrant population), we instead use differences along the scale of linguistic differences

between German and the sending country languages. The necessary variation then

stems from the fact that the probability of being deficient in German decreases faster
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for linguistically distant immigrants (though starting at higher levels). The underlying

identification assumption is that all systematic differences in labor market outcomes

along the scale of linguistic dissimilarities are driven by differences in the language

acquisition. To improve the reliability of the identification assumption, we condition

our estimates on a set of country-of-origin fixed effects to control for further time-

invariant differences beyond the difference in languages that might have an influence

on our outcome variables.5

Technically, we use the interaction between the duration of residence in Ger-

many, Y SMi, and the linguistic distance between the language of the source country

and German, ∆i, to partial out the non-linguistic factors of assimilation. Using this

interaction term as an instrument for language skills, the first stage equation of the IV

approach is given by:

L̃i = γ0 + γ1Y SMi + γ2Y SMi ·∆i +X ′iγ3 + λc + ωi. (5)

To take into account the binary character of our endogenous German deficiency

indicator, we implement the first stage following (Wooldridge, 2002, pp. 623-625) by

estimating equation 5 as a probit model. Then we use the predicted probabilities

from this model as our instrument in a standard linear 2SLS estimation using the

user-written Stata routine ivreg2. Taking then the predicted values of this first stage

and excluding the interaction Y SMi ·∆i from the second stage labor market outcome

regressions (while still controlling for origin-fixed effects and the years since migration)

allows us to reasonably assume that E(L̃i, (θi − β2ηi + νi)|Yi) = 0, that is that the

predicted probability of German deficiency is unrelated to the omitted variables and

the measurement error.
5Our identification strategy draws on the work by Bleakley and Chin (2004), who use a similar

setup comparing native- and non-native-speaking immigrants in the US who arrive at different stages
during childhood.
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4 Results

Deficiency in German skills in the immigrant population in Germany is far from an

exception: 31.5 percent of the immigrants in the employment sample report not to

speak German on a at least “Good” level, in the earnings sample this share accounts

for 29.7 percent. The sample means reported in Table 3 provide first insights into the

empirical relationships we aim to analyze. Immigrants who are deficient in spoken

German are less likely to be employed, earn on average lower hourly wages and work

in occupations less likely requiring expert knowledge in German. German deficiency

is associated to a shorter period of residence, lower years of education and a higher

linguistic distance.

The differences in wages are not constant in magnitude across occupations and

the wage distribution. Table 4 provides an descriptive overview on average wages,

skills and requirements by ISCO 1 digit occupation. The requirements for expert

knowledge in German differ strongly between the occupations. While in the group

of professionals on average 68 percent of all employees state that their job requires

expert knowledge, this share accounts for only 11 percent in elementary occupations.6

The share of deficient speakers is negatively related to these requirements, indicating

a certain matching between skills and requirements. On the same time, wage losses

by German deficiency are more pronounced in occupations with high requirements,

indicating strong wage penalties for skill/requirement mismatches.

Although we rely in our analysis on a cross-sectional sample, Figure 1 provides

some insights into the time dimension of assimilation in skills and wages. Language

skills in the destination language increase over time of residence and are expected

to be a main driver of the economic integration into the destination country. The

acquisition of language skills happens either directed by time and effort spent on

language classes or undirected by simply being exposed to the destination language

in everyday life. Probabilities of deficiency are distinctively decreasing over the years
6Note that these numbers are based on the representative 2006 Employer Survey which is not

restricted to immigrants.
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since migration. While the initial average probability of oral deficiency lies at about

70 percent, this probability decreases to only about 35 % after 15 years of residence,

with an even higher initial probability and a similar pattern in the reduction for

written deficiency. On the same time, average wages of immigrants increase, as do the

average requirements in terms of language at the workplace. These parallel running

assimilation profiles indicate a certain interaction between these factors in the wage

formation and economic assimilation.

We will analyze this notion now in a multivariate regression framework using

our outlined identification strategy in order to derive a causal interpretation of the

effect of German deficiency on the labor market outcomes, starting with the effect

on employment probabilities. Language skills are likely to influence employment

probabilities by providing a visible signal which informs the employer on the potential

productivity of the immigrant and which also increases the quality of information

that the immigrant can offer on further skills and abilities. Additionally, insufficient

language skills act as a signal for foreignness and can give rise to discriminatory behavior

of the employer (Esser, 2006). Table 5 summarizes the results of the IV employment

regressions. Our instrument provides the necessary correlation in explaining the

binary deficiency indicator. The coefficient of the instrument (column (1)) is highly

significant, reflecting that individuals from distant language backgrounds face an initial

disadvantage but catch up over the settlement process. Comparing the F-test of

excluded instruments (following Angrist and Pischke, 2009) with the critical values

tabulated by Stock and Yogo (2005) does not indicate any weak instrument issues.

The uncorrected OLS regressions (Column (2)) suggest that both deficiency in

spoken (Panel A) and written German language (Panel B) decrease the probability

of being employed by about 4 to 6 percentage points. In contrast, the estimates

obtained from the IV approach (Column (3)) reveal a substantially larger effect on

employment of 12.7 percentage points for spoken and of 10.9 percentage points for

written proficiency. Controlling for individual years of education (Columns (4) to (6))

leads to marginally lower estimates. The OLS estimates seem to be severely biased
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towards zero, likely due to the presence of measurement error issues. The strong effect

of language deficiency on employment probabilities indicates that our earnings sample

is selected in favor of higher language deficiency (already indicated in the sample

means summarized in Table 3). As we are not able to control for this selection, our

results have to be interpreted conditional on this selection.

The results of the wage regressions are summarized in Table 5, providing evidence

for significant wage penalties for German deficiency. Again, the instrument provides

the necessary correlation to explain the German deficiency in the first stage, and no

weak instrument issues are detected (column (1)). While uncorrected OLS results

indicate only moderately lower wages for individuals being deficient in German by

about 10 percent (column (2)), the coefficients of the IV regressions show distinctively

larger wage penalties of 27 percent for deficiency in spoken and 22 percent for deficiency

in written German (column (3)).

The parsimonious base specification implies a very broad interpretation of the

causal effect of language deficiency, which may affect wages through various channels,

although not all of them are empirically identifiable. Given the descriptive evidence on

differences in wages, wage penalties, average skills and requirements across occupations

summarized in Table 4, we consider the occupational choice as a likely and important

mediator. Tainer (1988) and Kossoudji (1988) stress that heterogeneity in language

skill requirements across jobs may create a link between returns to language skills

and occupations. The interaction between occupational requirements and language

skills in the wage formation has been extensively analyzed for the US by Chiswick and

Miller (2010), who state that the overall effect of language skills is likely divided into

a direct effect (the willingness to pay of employers for higher productivity through

language skills) and the indirect effect through occupational choice. Columns (4) to (6)

of Table 5 include the estimates obtained from a model in which the base specification

is augmented with occupation-fixed effects on the ISCO 2 digit level. We find that

partialling out the influence of occupations by controlling for occupational categories

strongly reduces the point estimates of the coefficients of German deficiency, rendering
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them insignificant for both the deficiency in written and spoken German. This points

to a specifically important role of the occupational choice in mediating the causal

effect of German deficiency.

This view is also complemented by the additional results of IV quantile regressions.7

Figure 5 compares the coefficients by decile with the mean IV effects taken from Table

5, column (3). The IV quantile results indicate that the IV regressions at the mean do

not provide the full picture. Wage penalties are, in line with the previously discussed

descriptive evidence, heterogenous and strongly increasing across the wage distribution.

While there is almost no penalty for low-skilled jobs, the penalty is severely larger than

the mean effect in the highest deciles of the wage distribution. This heterogeneity in

wage penalties sets large incentives in the occupational choice by setting high premia

for suitable matches of individual skills and requirements.

5 Conclusion

In this study we provide estimates of a negative effect of deficiency in the command

of the German language on earnings and employment probabilities of immigrants

from the German Socio-Economic Panel 1993-2011. Using differences in language

acquisition attributed to different linguistic origin as instrumental variable, 2SLS

estimations provide negative effects significantly exceeding the partial correlations

from uncorrected OLS regressions. This points to a significant attrition bias in OLS

regressions due to noisy subjective indicators on language skills.

We analyze the occupational choice as a likely main channel of mediation. Al-

most the complete wage penalty can be explained by heterogeneity across different

occupations with regard to the intensity of required language skills at the work place.

This view is also mirrored in large heterogenous returns across the wage distribution

indicated by IV quantile regressions.
7The IV quantile regressions rely on the parametric version of the estimator by Chernozhukov and

Hansen (2006) provided by Lee (2007) and implemented with the Stata module cqiv by Chernozhukov,
Fernandez-Val, Han and Kowalski.
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Our findings are highly relevant for the understanding of the human capital

formation of immigrants. Country-specific language skills are a productive trait in

itself as medium of communication, expression and information recording and act

as channel of translation to apply pre-migration-acquired human capital into the

destination labor market. Large private returns of language skills lead to beneficial

labor market outcomes improving socio-economic conditions and act as incentives for

the language acquisition. Public support of language classes might ease the integration

into the destination country and improve the net fiscal impact of immigration when

support is reimbursed afterwards in the face of large private returns.
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Tables and Figures

Table 1: Swadesh 40-Item List with Computational Examples

I You We One
Two Person Fish Dog
Louse Tree Leaf Skin
Blood Bone Horn Ear
Eye Nose Tooth Tongue
Knee Hand Breast Liver
Drink See Hear Die
Come Sun Star Water
Stone Fire Path Mountain
Night Full New Name

Word English German Distance

fish fiS fiS 0
breast brest brust 1
hand hEnd hant 2
tree tri baum 4
Mountain maunt3n bErk 7

Notes: – Adapted from Brown (2008).
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Table 2: Distance from German – Closest and Furthest Languages

Closest Furthest

Language Distance Language Distance

Luxembourgish 42.12 Mandarin 102.88
Dutch 51.50 Yogyakarta 103.00
Westvlaams 57.86 Yoruba 103.58
Swedish 66.56 Palistinian Arabic 103.72
Danish 66.96 Korean 104.30

Notes: – Own calculations using programs for calculating
ASJP distance matrices (Version 2.1), see http://email.eva.
mpg.de/~wichmann/software.htm.
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Table 3: Descriptive Sample Statistics

No German German
Deficiency Deficiency

Panel A: Employment Sample

Employed Yes/No 0.859 0.887 0.789
(0.348) (0.316) (0.408)

Years since migration 22.669 23.880 19.624
(10.893) (10.886) (10.302)

Female 0.445 0.464 0.397
(0.497) (0.499) (0.489)

Work experience 18.884 18.719 19.299
(10.851) (10.776) (11.030)

Years of education 10.935 11.362 9.860
(2.545) (2.568) (2.136)

Linguistic distance 90.743 88.973 95.197
(16.597) (19.057) (5.208)

Number of observations 11,844 8109 3,735

Panel B: Wage Sample

Log hourly wages 2.416 2.462 2.289
(0.519) (0.523) (0.485)

Years since migration 22.623 23.771 19.498
(10.648) (10.672) (9.933)

Female 0.443 0.458 0.402
(0.497) (0.498) (0.490)

Work experience 19.010 18.791 19.606
(10.638) (10.577) (10.781)

Years of education 10.960 11.341 9.909
(2.496) (2.511) (2.126)

Linguistic distance 90.787 89.293 94.857
(16.826) (19.181) (5.433)

Expert knowledge required 0.276 0.304 0.199
(0.184) (0.192) (0.132)

Number of observations 9,879 6940 2,939

Notes: – Standard deviations reported in parentheses. Weighted num-
bers based on weights provided by the SOEP.
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Table 4: Wages, Language Deficiency and Requirements by Occupation

Occupation Mean Deficiency ∆ Deficiency ∆ Expert
ISCO 1 digit Wage Oral Wage Written Wage Requirements

Managers 2.64 0.19 −0.41 0.34 −0.13 0.56
(0.75) (0.39) (0.09) (0.47) (0.09)

Professionals 2.93 0.06 −0.28 0.09 −0.11 0.68
(0.61) (0.24) (0.07) (0.29) (0.07)

Technicians and associate professionals 2.55 0.08 −0.14 0.19 −0.12 0.47
(0.46) (0.28) (0.03) (0.39) (0.03)

Clerical support workers 2.42 0.12 −0.12 0.20 −0.14 0.48
(0.47) (0.32) (0.04) (0.40) (0.04)

Service and sales workers 2.12 0.27 −0.12 0.44 −0.10 0.25
(0.48) (0.44) (0.03) (0.50) (0.03)

Skilled agricultural, forestry and fishery workers 2.27 0.53 −0.25 0.69 −0.28 0.22
(0.38) (0.50) (0.10) (0.46) (0.10)

Craft and related trades workers 2.49 0.31 −0.11 0.55 −0.09 0.18
(0.35) (0.46) (0.01) (0.50) (0.01)

Plant and machine operators, and assemblers 2.45 0.37 −0.06 0.60 −0.05 0.13
(0.35) (0.48) (0.02) (0.49) (0.02)

Elementary occupations 2.21 0.46 −0.04 0.65 0.01 0.11
(0.47) (0.50) (0.02) (0.48) (0.02)

Notes: – Standard deviations reported in parentheses. – In-depth requirements by occupation based on BIBB/BAuA Workers
Survey 2006. –
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Figure 1: Assimilation in Skills and Labor Market Outcomes
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BIBB/BAuA Worker’s Survey).
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Table 5: Results of Employment Regressions

Base Controlling for Education
German Employment German Employment
Deficiency Status Deficiency Status

OLS OLS 2SLS OLS OLS 2SLS
(1) (2) (3) (4) (5) (6)

Panel A: Results for Oral Deficiency

Endogenous regressor:
German deficiency (Oral) – −0.056∗∗∗ −0.127∗∗ – −0.045∗∗∗ −0.105∗∗

(0.010) (0.053) (0.010) (0.051)
Identifying instrument:
Years since migration × −0.027∗∗∗ – – −0.026∗∗∗ – –
Linguistic distance/100 (0.002) (0.002)

Controls:
Years since migration 0.000 0.001 −0.000 −0.001 0.001 −0.000

(0.002) (0.001) (0.002) (0.002) (0.001) (0.002)
Female −0.008 0.027∗∗∗ 0.027∗∗∗ −0.024∗ 0.034∗∗∗ 0.032∗∗∗

(0.015) (0.010) (0.010) (0.014) (0.010) (0.010)
Work experience −0.005∗∗∗ 0.009∗∗∗ 0.009∗∗∗ −0.007∗∗∗ 0.010∗∗∗ 0.009∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Years of education – – – 0.000∗∗∗ −0.000∗∗∗ −0.000∗∗∗

(0.000) (0.000) (0.000)
Country-of-birth dummies Yes Yes Yes Yes Yes Yes
Immigration cohort dummies Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes

Adjusted R-squared 0.234 0.088 0.255 0.093
F-Test of excluded instruments 279.25 392.88
Number of observations 11,844 11,844 11,608 11,844 11,844 11,608

Panel B: Results for Written Deficiency

Endogenous regressor:
German deficiency (Written) – −0.049∗∗∗ −0.109∗∗ – −0.035∗∗∗ −0.106∗

(0.009) (0.053) (0.009) (0.055)
Identifying instrument:
Years since migration × −0.025∗∗∗ – – −0.022∗∗∗ – –
Linguistic distance/100 (0.002) (0.003)

Controls:
Years since migration −0.004 0.001 −0.000 −0.005∗ 0.002 −0.000

(0.002) (0.001) (0.002) (0.003) (0.001) (0.002)
Female −0.016 0.027∗∗∗ 0.028∗∗∗ −0.040∗∗∗ 0.033∗∗∗ 0.033∗∗∗

(0.016) (0.010) (0.010) (0.015) (0.010) (0.011)
Work experience −0.001 0.009∗∗∗ 0.009∗∗∗ −0.003∗∗ 0.010∗∗∗ 0.010∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Years of education – – – 0.000∗∗∗ −0.000∗∗∗ −0.000∗∗∗

(0.000) (0.000) (0.000)
Country-of-birth dummies Yes Yes Yes Yes Yes Yes
Immigration cohort dummies Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes

Adjusted R-squared 0.305 0.087 0.344 0.092
F-Test of excluded instruments 202.77 204.71
Number of observations 11,844 11,844 11,683 11,844 11,844 11,683

Notes: – ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01. – Standard errors reported in parentheses are clustered at the
individual level. – Linguistic distance assigned by country of birth.
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Table 6: Results of Wage Regressions

Base Controlling for Occupation
German Log German Log
Deficiency Hourly Wages Deficiency Hourly Wages

OLS OLS 2SLS OLS OLS 2SLS
(1) (2) (3) (4) (5) (6)

Panel A: Results for Oral Deficiency

Endogenous regressor:
German deficiency (Oral) – −0.091∗∗∗ −0.266∗∗ – −0.042∗∗∗ −0.040

(0.014) (0.115) (0.013) (0.079)
Identifying instrument:
Years since migration × −0.026∗∗∗ – – −0.021∗∗∗ – –
Linguistic distance/100 (0.003) (0.003)

Controls:
Years since migration 0.000 0.006∗∗ 0.002 −0.003 0.005∗∗ 0.005∗

(0.003) (0.002) (0.004) (0.003) (0.002) (0.003)
Female −0.003 −0.269∗∗∗ −0.270∗∗∗ −0.000 −0.210∗∗∗ −0.209∗∗∗

(0.016) (0.017) (0.017) (0.017) (0.018) (0.018)
Work experience −0.004∗∗∗ 0.008∗∗∗ 0.007∗∗∗ −0.005∗∗∗ 0.010∗∗∗ 0.010∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Occupational dummies No No No Yes Yes Yes
Country-of-birth dummies Yes Yes Yes Yes Yes Yes
Immigration cohort dummies Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes

Adjusted R-squared 0.214 0.215 0.244 0.324
F-Test of excluded instruments 237.23 366.02
Number of observations 9,891 9,891 9,891 9,891 9,891 9,891

Panel A: Results for Written Deficiency

Endogenous regressor:
German deficiency (Written) – −0.110∗∗∗ −0.220∗ – −0.035∗∗∗ −0.004

(0.014) (0.127) (0.013) (0.082)
Identifying instrument:
Years since migration × −0.025∗∗∗ – – −0.019∗∗∗ – –
Linguistic distance/100 (0.003) (0.003)

Controls:
Years since migration −0.004 0.005∗∗ 0.002 −0.008∗∗ 0.005∗∗ 0.006∗∗

(0.003) (0.002) (0.004) (0.003) (0.002) (0.003)
Female −0.008 −0.270∗∗∗ −0.271∗∗∗ 0.006 −0.209∗∗∗ −0.209∗∗∗

(0.017) (0.017) (0.017) (0.018) (0.018) (0.018)
Work experience 0.001 0.008∗∗∗ 0.009∗∗∗ −0.001 0.010∗∗∗ 0.010∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Occupational dummies No No No Yes Yes Yes
Country-of-birth dummies Yes Yes Yes Yes Yes Yes
Immigration cohort dummies Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes

Adjusted R-squared 0.295 0.218 0.341 0.323
F-Test of excluded instruments 180.80 348.97
Number of observations 9,891 9,891 9,891 9,891 9,891 9,891

Notes: – ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01. – Standard errors reported in parentheses are clustered at the
individual level. – Linguistic distance assigned by country of birth.
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Figure 2: Coefficients of quantile regressions of log. hourly wages on German deficiency
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Notes: – The figure summarizes coefficients from IV quantile regressions of log. hourly wage on the
German deficiency indicator. – Control variables and sample definition are similar to Table 5. – The
solid thin line indicates the coefficient from the IV regressions at the mean (with dashed lines as
10%-confidence intervals). – The thick line provides the IV quantile coefficients. –
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