A Service of

ECOMNZTOR pr

Make Your Publications Visible.

Leibniz-Informationszentrum
Wirtschaft

Leibniz Information Centre
for Economics

Basilio, Leilanie; Bauer, Thomas K.

Working Paper

Transferability of human capital and immigrant
assimilation: an analysis for Germany

IZA Discussion Papers, No. 4716

Provided in Cooperation with:
IZA - Institute of Labor Economics

Suggested Citation: Basilio, Leilanie; Bauer, Thomas K. (2010) : Transferability of human capital and
immigrant assimilation: an analysis for Germany, IZA Discussion Papers, No. 4716, Institute for the

Study of Labor (IZA), Bonn

This Version is available at:
https://hdl.handle.net/10419/36300

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/36300
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

IZA DP No. 4716

Transferability of Human Capital and Immigrant
Assimilation: An Analysis for Germany

Leilanie Basilio
Thomas Bauer

DISCUSSION PAPER SERIES

January 2010




Transferability of Human Capital
and Immigrant Assimilation:
An Analysis for Germany

Leilanie Basilio
RGSE, Ruhr-University Bochum
and RWI Essen

Thomas Bauer
Ruhr-University Bochum, RWI Essen
and I1ZA

Discussion Paper No. 4716
January 2010

IZA

P.O. Box 7240
53072 Bonn
Germany

Phone: +49-228-3894-0
Fax: +49-228-3894-180
E-mail: iza@iza.org

Any opinions expressed here are those of the author(s) and not those of IZA. Research published in
this series may include views on policy, but the institute itself takes no institutional policy positions.

The Institute for the Study of Labor (IZA) in Bonn is a local and virtual international research center
and a place of communication between science, politics and business. IZA is an independent nonprofit
organization supported by Deutsche Post Foundation. The center is associated with the University of
Bonn and offers a stimulating research environment through its international network, workshops and
conferences, data service, project support, research visits and doctoral program. IZA engages in (i)
original and internationally competitive research in all fields of labor economics, (ii) development of
policy concepts, and (iii) dissemination of research results and concepts to the interested public.

IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion.
Citation of such a paper should account for its provisional character. A revised version may be
available directly from the author.



IZA Discussion Paper No. 4716
January 2010

ABSTRACT

Transferability of Human Capital and Immiqrant Assimilation:
An Analysis for Germany

This paper investigates the transferability of human capital across countries and the
contribution of imperfect human capital portability to the explanation of the immigrant-native
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market experience accumulated in the home countries of the immigrants receive significantly
lower returns than human capital obtained in Germany. We further find evidence for
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1 Introduction

The existing literature on the economic performance of immigrants concentrates on
the wage differential between migrants and natives with comparable characteristics.
The common framework of these analyses is the human capital theory, wherein wage
disparities between groups are attributed to the mean differences in productivity-
relevant characteristics. Following Chiswick (1978) and Borjas (1985), numerous
studies have shown that immigrants have an earnings disadvantage upon arrival in
the destination country, which is explained by the immigrant’s lack of human capital
that is specifically suited to the labor market of the receiving country. With time
of residence in the host country, however, they accumulate country-specific human
capital, thereby narrowing the initial earnings gap.

The majority of the existing studies on the wage assimilation of immigrants treat
education and labor market experience obtained in different countries as perfect
substitutes. They ignore the possibility that skills valuable in one labor market may
not raise productivity in another labor market (Schmidt, 1997), and hence may not
be rewarded equally in terms of earnings. Only a few studies allow the returns to
human capital to vary not only for immigrants and natives, but also according to
where the human capital has been obtained. Distinguishing between foreign and
domestic education and allowing for their rates of return to differ, Schoeni (1997)
and Bratsberg and Ragan (2000) find that the returns to education for immigrants
with US schooling are substantially higher than for those who only have foreign
schooling.

Some studies allow the returns to schooling and labor market experience to both
vary (Beggs and Chapman, 1988; Kossoudji, 1989; Friedberg, 2000; Schaafsma and
Sweetman, 2001; San Roma et al, 2009). The results of Kossoudji (1989), for ex-
ample, indicate almost zero returns to labor market experience accumulated outside
the US and small difference in the returns to pre- and post-immigration school-
ing. Studying immigrants in Canada, Schaafsma and Sweetman (2001) confirm that
work experience from abroad yields virtually no return and, in addition, find that
the return to education varies with age at immigration. Friedberg (2000) finds that
education and labor market experience acquired abroad are significantly less valued

than human capital obtained in Israel, and that this difference can fully account



for the earnings disadvantage of immigrants relative to their Israeli counterparts.
Cohen-Goldner and Eckstein (2008) confirm the results of Friedberg (2000), finding
substantial returns to training and experience undertaken by immigrants in Israel
and zero returns to imported skills. Similar patterns of the returns to education
obtained in different countries also appear in Spain (San Roma et al, 2009).

Germany, a major immigrant destination in the European Union, represents an
excellent case study for the investigation of the transferability of human capital
across countries. The history of immigration to Germany has generated different
types of migrants in terms of their human capital composition. For almost a decade
until the early 1970s, a large number of guest-workers were encouraged to migrate
to Germany as a reaction to a perceived shortage of unskilled labor. At the time of
immigration, most of the guest-workers had already completed their schooling and
accumulated some labor market experience in their home countries. In addition,
since the work arrangement under the guest-worker program was intended to be
predominantly short-term, these immigrants did not have pronounced incentives to
invest in German-specific human capital. However, many of them ended up staying
in Germany permanently.

As the recruitment of guest-workers was stopped in 1973, family reunification,
humanitarian immigration in the form of asylum seekers and war refugees, and the
immigration of ethnic Germans from Eastern Europe became the major avenues of
legal immigration to Germany thereafter (Fertig and Schmidt, 2001; Bauer et al.,
2005). Some of these immigrants entered at very young ages and were likely to have
obtained virtually all of their skills in Germany or have a combination of foreign- and
domestically-acquired human capital. Furthermore, with the series of expansions
of the European Union, labor mobility within Europe has been made easier, and
more recently, programs were implemented to encourage the admission of highly-
skilled professionals (Martin, 2002). In short, the different immigration regimes have
brought forth immigrants who vary in the configurations of the regional sources of
their human capital allowing us to gain further insights on the role of human capital
transferability to explain the native-immigrant wage gap.

In this paper, we investigate whether human capital accumulated in different
countries are rewarded differently in the German labor market — an aspect that

hitherto has not been dealt in detail for Germany. Using data from the German



Socio-Economic Panel, we are able to approximate the years of education and labor
market experience undertaken abroad and in Germany in order to analyze this issue.
While most of the earlier studies only consider male immigrants, we also carry out
the analysis for females. Given the immigration history of Germany, we examine
immigrants by region of origin, arrival cohort and whether they consider themselves
as temporary or permanent migrants.

Our results suggest that the native-immigrant earnings gap at the time of arrival
can largely be explained by the different regional sources of human capital. Over-
all, education and labor market experience obtained outside of Germany receive
significantly lower returns than human capital obtained in Germany. We further
find evidence for heterogeneity in the returns to human capital of immigrants across
origin countries, with immigrants from countries that are very similar to Germany
with respect to their level of economic development earning similar returns than
natives.

The paper is structured as follows. Section 3 describes the data set and discusses
the empirical strategy. Section 3 presents the basic estimation results, while Section
4 investigates heterogeneity in the returns to human capital in more detail. Section

5 concludes.

2 Empirical Strategy and Data

2.1 Empirical Strategy

Following the seminal paper on immigrants’ earnings assimilation by Chiswick (1978),

we estimate wage equations of the form:
w; = fo + 15; + P2 EXP; + B3I + ByY SM; + 35X, + ¢, fori=1,..,N, (1)

where w; represents the log real hourly wage of individual i, S; refers to years of
schooling, EX P; to years of potential labor market experience, and Y .SM; to the
number of years since an immigrant’s arrival in Germany. [; is a dummy variable
for immigrant status. In equation (1), the coefficient 3 shows the wage gap be-

tween immigrants and comparable natives upon the arrival of the immigrants in



Germany. The coefficient (3, captures the rate at which this native-immigrant wage
gap diminishes with time of residence in Germany.

Other individual characteristics that potentially affect the wage are subsumed in
the vector X;. It includes information on the individual’s marital status and number
of children, state of residence and industry of employment. Since we apply pooled
Ordinary Least Squares (OLS) to panel data covering the period 1984-2007, X; also
includes a set of year-specific effects, which are assumed to be the same for both
natives and immigrants. While most of the literature focus on the wage assimilation
of male immigrants, we carry out our analysis for both males and females.

Based on the standard specification shown in equation (1) it is not possible to
estimate different returns to foreign and domestic human capital because human
capital (S; and EX F;) acquired by immigrants in their home and host countries is
treated as homogeneous. As Friedberg (2000) points out, equation (1) makes several
restrictive implicit assumptions. First, it is assumed that the returns to immigrants’
education and labor market experience obtained abroad equals the returns to ed-
ucation and labor market experience they accumulate in the destination country.
Second, the relative return to immigrants’ human capital obtained in their home
and in the host country is the same for education and experience.

There are several arguments why these assumptions may not hold. Firstly, the
quality of education varies substantially across countries (Friedberg, 2000). Edu-
cation acquired in poorer countries may obtain lower returns in the host country
as this education may be of (real or perceived) lower quality due to limited re-
sources that these countries are able to devote to their educational systems. As
a consequence of the various immigration regimes, for example, the non-German
born population is a mixture of immigrants who originated from countries that are
highly diverse in terms of their levels of economic development, as well as linguistic,
institutional and cultural backgrounds. Secondly, training and work experience ac-
cumulated in less developed economies may not be suited to the needs of the often
more technologically-advanced labor markets of the host countries. Hence, training
and work experience obtained abroad may be discounted compared to human capital
collected in the host country.

The returns to education and experience acquired in the host country, on the

other hand, may be lower or higher for immigrants than natives. As Friedberg (2000)



asserts, since natives have country-specific skills — predominantly greater proficiency
in the language — each year of education or experience could translate to an earnings
potential higher than what immigrants could achieve. On the other hand, immi-
grants may get additional benefits in terms of language training, familiarization
with institutions, work etiquettes, etc. Therefore, each year of German schooling or
experience could have compounded benefits.

To relax the above-mentioned restrictions, we follow Friedberg (2000) and esti-

mate the following model:

wi = o+l +72S] + 1358 +74(SE* I)
+ B EX P! + % EX P! + 92(EX P! % L) + %X, + ;. 2)

where the superscripts f and d refer to foreign- and domestically-acquired human
capital, respectively. This model allows the returns to foreign- and domestically-
acquired human capital to vary. Based on estimations of equations (1) and (2), one
can test the validity of the various implicit restrictions of equation (1) discussed
above. A more comprehensive model also allows for interaction effects where the
returns to foreign human capital are allowed to vary with the accumulation of do-

mestic human capital. We will present results of such an specification in Section
4.

2.2 Data Description

The data used in this study are drawn from the German Socio-Economic Panel
(GSOEP) for the years 1984 to 2007.! As immigrants living in East Germany com-
prise less than two percent of the population, we restrict our analysis to West Ger-
many. We further restrict our sample to individuals aged 16 to 64 years who are in
wage and salaried employment and excluded those who are in the military or civil

service or undergoing full-time training. Unlike previous studies, which focus only

!The data was extracted from the GSOEP Database provided by the DIW Berlin
(http://www.diw.de/GSOEP) using the Add-On package PanelWhiz v1.0 (October 2006) for
Stata®. PanelWhiz was written by Dr. John P. Haisken-DeNew (john@PanelWhiz.eu). The
PanelWhiz-generated DO file used to retrieve the GSOEP data and any Panelwhiz Plugins are
available upon request. Any data or computational errors in this paper are those of the authors.
Haisken-DeNew and Hahn (2006) describe PanelWhiz in detail.



on male immigrants, we also examine the assimilation of female immigrants. Pooled
OLS estimations are implemented for full-time workers, separately by gender.?

After applying our selection criteria, we are left with 72,810 person-year obser-
vations of full-time workers (11,867 unique respondents), of which 75% are males.
Immigrants comprise about 24% of the sample for either gender. We categorize
immigrants into regions of origin, namely: high-income OECD?3, Turkey, Eastern
Europe and the former Soviet Union (fSU), Ex-Yugoslavia, and a heterogeneous
group Others, which consists of immigrants coming from countries other than the
four regions specified. We further split the sample into three immigration cohorts:
pre-1974, which is predominantly a period of manpower recruitment; 1974-1988, an
era in which mainly family migrants entered Germany; and 1989-2006, which covers
the period of the dissolution of socialism and its aftermath, which was characterized
mainly by the immigration of ethnic Germans from Eastern Europe, asylum seek-
ers and war refugees. Finally, we classify immigrants as permanent and temporary
migrants based on whether or not they claim that they wish to stay permanently in
Germany in the three years preceding the respective survey year.

In constructing our dependent variable, log real hourly wages, we use information
on individual annual earnings and annual hours of work generated for the Cross-
National Equivalent File of the GSOEP. We take the reported completed years of
schooling as the measure of education. In order to disaggregate the years of school-
ing obtained in the country of origin and in Germany, we follow the procedure of
Friedberg (2000), i.e. we assume that children start school at age six and undertake
education continuously until they complete their total years of schooling. Since we

know the age at which the immigrant arrived in Germany, we can calculate the

2In carrying out OLS estimations, we took into account the survey design of the dataset. Since
we observe an individual multiple times, there is obviously a violation of independence among
observations. We address this issue by clustering our estimations at the individual level. This
adjusts the error term to the lack of independence without explicitly modeling the correlation
among individuals.

3This excludes Turkey, Slovakia, Poland, Mexico, Hungary and the Czech Republic based on
the World Bank (2006) classification of economies (as of July 2006).



years of schooling that would have been completed before and after the individual’s
migration to Germany. We use potential labor market experience defined as cur-
rent age minus years of schooling minus 6. Again, we assume that the employment
history of the individual is continuous after completing his or her education.*
Appendix-Table Al defines all variables used in our analysis, and Appendix-
Tables A2 and A3 present some descriptive statistics for the samples of males and

females, respectively.

3 General Results

Table 1 shows the pooled OLS estimation results for the full sample of males and
females® respectively. Columns (1) and (4) depict the results of estimating equa-
tion (1). As expected, schooling and labor market experience positively and sig-
nificantly affect wages. An additional year of schooling is associated with a wage
increase of about 7% for both males and females, while an additional year of po-
tential labor market experience is associated with a 0.9% wage increase for males
and 0.6% wage increase for females. Male immigrants earn about 28.8% and female
immigrants about 17.3% less than their native counterparts upon arrival in Ger-
many. This initial wage disadvantage diminishes, albeit modestly, as male (female)
immigrants’ relative wages increase by 0.8% (0.5%) each year after migration.
Columns (2) and (5) of Table 1 decomposes the total education of immigrants
into education prior- and post-migration, and similarly for experience. The results
indicate that the equality of returns to foreign and domestic-source human capital is
easily rejected, at least for male immigrants. An additional year of schooling in Ger-

many increases their wage by 7%, while each year of schooling obtained in the home

4Bauer and Haisken DeNew (2001) estimated wage equations for German male full-time workers
using actual work experience and potential experience separately employing data also drawn from
the GSOEP. They found that using either variable leads to virtually identical results.

5Results using a Heckman-selection procedure to account for the selective labor supply decision
of females, which are available upon request from the authors, do not differ substantially from the
OLS findings.
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country yields only 5.5%. For female immigrants, however, the returns to schooling
abroad and in Germany are not significantly different from each other. The returns
to labor market experience abroad, however, are significantly lower than the returns
to labor market experience in Germany for both males and females. In both cases,
the return to an additional year of labor market experience in Germany is about
0.6 percentage points higher than the return to foreign labor market experience, the
latter being not rewarded at all for females.

The results for the fully unrestricted model (2) are reported in columns (3) and
(6) of Table 1. They suggest that the implicit restrictions of equation (1) could be
rejected for males. The marginal returns to a year of schooling and labor market
experience acquired in Germany are significantly higher than the marginal returns
to human capital obtained in the home country. It is worth noting that the returns
to labor market experience obtained prior to immigration are only statistically sig-
nificant at the 10%-level. Overall, these results are in accordance with the existing
evidence for the US and Canada (Kossoudji, 1989; Schaafsma and Sweetman, 2001).

Results also show that male immigrants yield lower returns to education under-
taken in Germany, with a 1.7 percentage point discount over natives. As indicated by
Friedberg (2000), this may be explained by the inadequacy of immigrants’ country-
specific skills, including a relatively weak command of the German language, which
prevents them from extracting full productive benefits from each year of schooling.
On the other hand, male immigrants enjoy slightly higher returns to labor market
experience accumulated in Germany, a 0.4 percentage points advantage over natives,
suggesting that the time spent at work in Germany gives them compound benefits.
That is, in addition to acquiring job skills from work experience, immigrants im-
prove their German language proficiency, acquire more information about domestic
institutions and work standards, among others. Note that after controlling for the
differences in the returns to foreign and domestic human capital, the initial 28.8%

native-immigrant wage gap found for men vanishes.
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Column (6) of Table 1 reveals that the results slightly differ when considering
females. In this fully unrestricted model, we could neither reject the hypothesis that
the returns to education obtained abroad and the returns to education obtained in
Germany are equal, nor could we reject the hypothesis that the returns to education
obtained in Germany are equal for natives and immigrants. Only the hypothesis
that labor market experience obtained in Germany and abroad yields equal returns
could be rejected for the females. Note, however, that the wage differential at the
time of arrival, which is estimated to be 17.3% when estimating equation (1), also
becomes insignificant for the females, as soon as we allow the returns to human
capital to differ depending on where this human capital has been obtained.

Overall, the estimation results reported in Table 1 are consistent with the view
of imperfect transferability of human capital across different labor markets. They
further show that allowing for imperfect transferability of human capital appears to
be able to explain the immigrant-native wage gap at the time of arrival. The results
finally clearly indicate that the standard model used in the literature on the wage

assimilation of immigrants is misspecified.

4 Heterogeneity in the Returns
to Human Capital

4.1 Region of Origin

While the above analysis permits the distinction between domestic and foreign hu-
man capital, it assumes that foreign human capital across different immigrant groups
is rewarded homogenously. Foreign human capital, however, could be valued differ-
ently in the German labor market depending on the quality of education or work
training in the source country and the transferability of these qualifications. Trans-

ferability, in turn, depends on how closely the country of origin compares to Germany
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in terms of economic conditions, educational systems, industrial structure, institu-
tional settings, language, etc. For instance, developed countries are able to devote
more resources to their educational systems and, hence, are more likely to have a
higher general quality of education. Similarly, developed countries would use more
advanced machineries and complex processes that enhance human capital accumu-
lation faster for each year of labor market experience. In this sense, human capital
acquired in developed countries would have a higher degree of substitutability with
human capital obtained in Germany.

To allow for the returns to education and experience to vary across immigrant
groups, we estimate equation (2) separately according to immigrants’ region of ori-
gin. We distinguish immigrants coming from developed countries by excluding non-
high income economies from the OECD group. Turkey, which is a major sending
country and has the biggest share of immigrants to Germany, is given its own cate-
gory.

The results for males and females are shown in Table 2. The estimates for male
immigrants, taken as a whole, confirm the findings reported in Table 1. Education
obtained in Germany receives significantly higher returns than foreign education,
and the returns to labor market experience in Germany are higher than the returns
to foreign labor market experience, which are virtually zero. We, nevertheless,
find evidence for heterogeneity across regions of origin. Immigrants originating
from East Europe/fSU yield returns to foreign education that are higher than the
returns to their German schooling. All other immigrants yield lower returns to their
foreign education relative to education acquired in Germany, but those from OECD
countries are not far behind. Education from Turkey translates to the least earnings
potential. These differences though are not statistically significant except for the
heterogenous and small immigrant group Others. This significant difference is not
surprising given that they receive one of the lowest returns to their foreign education

while obtaining the highest returns to German schooling among all groups.
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For males, only labor market experience accumulated in high-income OECD
generates significant positive returns in Germany, while foreign experience obtained
elsewhere appears not to be valued at all. This result is quite intuitive. On aver-
age, we expect the industrial structures and technology to be comparable between
Germany and high-income OECD countries. Hence, work experience accumulated
in these countries is more easily transferable to the German labor market than la-
bor market experience obtained in other regions. Immigrants from Turkey, East
Europe/fSU, and ex-Yugoslavian countries earn about 1.3-1.8% in wage increment
with every year spent in the German labor market. The returns to foreign and
domestic experience of these immigrants differ significantly.

For females, we find that the returns to German education are higher than those
to foreign education regardless of region of origin. However, these differences are
again not significant at conventional levels. Similar to what we found for males, only
the foreign labor market experience of immigrants from high-income OECD receive

positive returns in the German labor market. All others obtain zero returns.

4.2 Immigration Cohort

Table 3 shows the results of estimating equation (2) separately by cohort of arrival.
Among male immigrants, those who arrived in Germany in the period 1974-1988
receive slightly higher returns to domestic education than the other immigration
cohorts, while the latest cohorts yield the highest returns to foreign education and
to domestic experience. While there is a higher premium to German vis-a-vis foreign
schooling for most cohorts, we again find that the difference is not statistically
significant. On the other hand, we can reject the equality of the returns to domestic
and foreign labor market experience. This result confirms our previous findings that
experience accumulated in Germany matters significantly while foreign experience
yield essentially zero returns.

For females, we find that education markedly influences the wages of the earli-

14



est wave of migrants, while labor market experience does not appear to translate
significantly to an increase in earnings. For the rest of the immigrants, it is again

German work experience that matters.

4.3 Temporary vs. Permanent Migrants

We next make a distinction between temporary and permanent immigrants. For our
purpose, we classify immigrants as temporary if they claimed that they do not wish
to stay permanently in Germany over the three years preceding the respective survey
year. Temporary migrants might have weaker incentives to accumulate new skills
and rely more on the human capital they have brought with them upon migration,
while permanent migrants have more incentives to invest in skills suited to the
German labor market, since they will have a longer time horizon to extract benefits
from this investment. In this respect, the skill components of these two groups might
differ.

Table 4 reports the results of estimating an extended version of equation (2), in
which we included interaction variables between the different human capital indica-
tors and a dummy variable, that takes the value 1 for temporary migrants. For male
immigrants who intend to stay in Germany permanently, the results are consistent
with our previous evidence: domestically-acquired human capital is valued higher
than foreign human capital; there is no significant difference in the returns to ed-
ucation obtained abroad and in Germany; and, while work experience in Germany
generates returns of about 7.5%, experience abroad yields zero returns. Temporary
migrants earn about 44% less than permanent migrants. Their respective returns
to human capital acquired in Germany do not differ significantly from those of per-
manent migrants. However, we find that education and experience of temporary
migrants obtained abroad yield slightly higher returns (by 3.0 and 1.3 percentage
points, respectively). The estimation results may be explained by a different se-

lection of permanent and temporary migrants into jobs with the latter selecting
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themselves predominantly into low-paid jobs that offer relatively high returns to
their human capital accumulated prior to migration and without requiring them to
invest in host country-specific human capital. For females, we find no significant

differences between permanent and temporary migrants.

4.4 Complementarity of Human Capital

Upon arrival, immigrants may be constrained in their job opportunities and forced
to take on low-paying jobs that do not require much of local-specific skills. Thus,
they may not be able to extract the full benefits for the qualifications they have
previously obtained in their home countries. However, over time, as they gain these
country-specific skills — by e.g. attending school in Germany or on-the-job training —
they may be able to find better-paying jobs to which they will be able to apply their
pre-migration qualifications more efficiently. Hence, potential complementarities
between pre- and post-immigration human capital investments may result in the
returns to the pre-migration stock of human capital to increase with human capital
investments in the receiving country.

To examine whether there are such complementarities, we estimate equation (2)
augmented with variables interacting foreign and domestic human capital. The
results of this specification are presented in Table 5. Overall, they show that the
interaction effects are statistically insignificant both for the male and female samples,
suggesting that the returns to foreign human capital do not vary significantly with
the accumulation of human capital in Germany. Only for male immigrants from
Turkey we find that the returns to education obtained in Turkey are increasing with
experience in Germany while the returns to labor market experience obtained in

Turkey appears to decrease with increasing experience in Germany.
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4.5 Non-linear Returns to Schooling

So far, our analyses assume linearity in the returns to schooling. That is, each
year of schooling earns the same returns irrespective of whether it was at the pri-
mary, secondary, university or post-graduate level. However, if returns to schooling
are decreasing over levels, then the returns to German education of immigrants
may be biased downwards. To investigate this potential bias, we split education
into three levels, namely: Primary (years 1-9), Secondary (10-13) and University
or post-secondary (14 and above). To investigate the returns to education at dif-
ferent schooling levels, we estimate a piecewise linear function using the mentioned

educational levels as knots, i.e. we estimate the model

wi = Yo+l +72S +5[(S] = S5(9)) * do] + 7a[(S] — S(13)) x di3] +
+795.98 + 46[(SE — S(9)) * dg] + Y7 [(SE — S(13)) * dy3] +
+EX P! + v EX P! 4+ 41, X; + & (3)

where S(9) and S(13) are structural breaks at 9 and 13 years of schooling, respec-
tively, and dy and d;3 are the respective break dummies.

Table 6 shows that there are indeed non-linearities in the returns to education.
For natives, primary education does not generate significant returns, while an ad-
ditional year of secondary education increases wages by 10.7% (11.8%) for males
(females) and university education by 5.1% (3.1%). For immigrants, university ed-
ucation has the highest returns. In general, primary and secondary education are
equally valued regardless of where they were obtained. This could indicate that the
skills incorporated in lower levels of education are quite transferable across differ-
ent labor markets. The only exception to this finding are immigrants from East
Europe, whose returns to secondary education from abroad are slightly higher than
those obtained in Germany. University education obtained abroad generates lower

returns than university education obtained in Germany.
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5 Conclusion

This paper examines whether the returns to human capital differ for natives and
immigrants, and if they depend on where the qualifications were acquired. Human
capital obtained from the origin country may not be equivalent to those obtained in
the host country due to limited transferability of skills and imperfect compatibility
of home and host country labor markets. The returns to domestic human capital
may differ for natives and immigrants depending on who derives compound benefits
from each year of human capital. For instance, immigrants may yield higher returns
to German labor market experience because each year of work experience does not
only allow them to gain occupational skills but also gain language proficiency and
local knowledge.

We find that, for immigrants taken as a whole, foreign schooling is valued lower
in the German labor market than domestic schooling. Remarkably, foreign labor
market experience yields virtually zero returns. The returns to schooling obtained
in Germany also appear to be lower for immigrants if compared to natives, at least for
the males. Our results further indicate that the wage differential between natives and
immigrants can be sufficiently explained by the lower value attached to immigrants’
foreign human capital.

We, nevertheless, find evidence for heterogeneity across immigrant groups. In
particular, immigrants from high-income countries tend to earn the highest returns
to their foreign human capital than the other groups. This lends support to the
importance of compatibility of the immigrants’ home and host countries for the

transferability of human capital.
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Tables

Table 1: Returns to Human Capital:

Foreign versus Domestically-acquired Skills, 1984-2007, OLS

MALES FEMALES
0 @ 0 @ 6 ©
Immigrant -0.288%** 0.054 0.108 -0.173***%  -0.024 -0.029
(0.033)  (0.034)  (0.085) (0.040)  (0.055)  (0.165)
Education 0.068*** — - 0.067*** - -
(0.002) (0.005)
Education abroad - 0.055%**  0.045*** — 0.066***  0.062***
(0.004)  (0.006) (0.008)  (0.013)
Education in Germany - 0.070***  0.072%*** - 0.067***  0.068***
(0.002)  (0.002) (0.005)  (0.005)
Experience 0.009*** - - 0.006*** - -
(0.001) (0.001)
Experience abroad - 0.004** 0.003* - 0.001 0.001
(0.001)  (0.002) (0.002)  (0.002)
Experience in Germany - 0.010***  0.009*** - 0.007***  0.006***
(0.001)  (0.001) (0.001)  (0.001)
YSM 0.008%** — - 0.005%** - —
(0.001) (0.002)
Education Germany x Immig - - -0.017%* - - -0.006
(0.007) (0.014)
Experience Germany x Immig — — 0.004%** - - 0.003
(0.002) (0.002)
Constant 1.183***  1.146***  1.136*** 1.050%**  1.042%**  1.037***
(0.046)  (0.046)  (0.047) (0.080)  (0.080)  (0.083)
R-squared 0.347 0.348 0.349 0.354 0.354 0.354
Observations 51,821 51,821 51,821 17,185 17,185 17,185
Tests (p-value):
YFYOS = YGYOS - 0.000 0.000 — 0.886 0.669
VFLX = YOLX - 0.000  0.001 - 0.012  0.020

Notes: * (*¥* ***) Significant at 10% (5%, 1%). Weighted OLS using weights provided by the
GSOEP. Standard errors, which are reported in parentheses, are adjusted in order to take repeated
observations into account. The regression further includes information on the individual’s marital
status and number of children, and dummies for state of residence, industry of employment and
year of observation. FYOS and FLX, respectively, refer to education and labor market experi-
ence obtained in the home country, while GYOS and GLX refer to education and labor market
experience accumulated in Germany.
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Table 3: Returns to Human Capital, by Immigration Cohort

A. MALES

All
Immigrants Pre-1974 1974-1988 1989-2006

Education abroad 0.0439%**  0.0422%*F*  0.0499***  0.0532%***
(0.0054)  (0.0086)  (0.0061)  (0.0095)
Education in Germany  0.0524***  (0.0509***  0.0621***  (0.0439**
(0.0060)  (0.0086)  (0.0097)  (0.0214)
Experience abroad 0.0023 -0.0011 0.0008 -0.0002
(0.0015)  (0.0026)  (0.0021)  (0.0024)
Experience in Germany  0.0115***  0.0109**  0.0208***  (0.0383***
(0.0017)  (0.0044)  (0.0050)  (0.0062)
Constant 1.2820%**  1.4679***  0.9029%**  1.2861***
(0.1341)  (0.2004)  (0.1585)  (0.3152)

R-squared 0.311 0.353 0.445 0.324
Observations 12,491 7,816 2,816 1,859
Tests (p-value):

YFYOS = YGYOS 0.028 0.169 0.104 0.615
YFLX = YGLX 0.000 0.026 0.001 0.000

B. FEMALES

All
Immigrants Pre-1974 1974-1988 1989-2006

Education abroad 0.0759***  0.0805***  0.0695*** (0.0393***
(0.0125)  (0.0179)  (0.0114)  (0.0152)
Education in Germany  0.0797***  0.0859***  (0.0601*** 0.0167
(0.0130)  (0.0212)  (0.0147)  (0.0240)
Experience abroad 0.0057** 0.0065 -0.0016 0.0011
(0.0023)  (0.0042)  (0.0033)  (0.0040)
Experience in Germany  0.0130%** 0.0038 0.0247*F%  0.0242**
(0.0022)  (0.0064)  (0.0067)  (0.0100)
Constant 0.7330%**  (0.8678*** 0.1343 1.1444%**
(0.1951)  (0.3192)  (0.2540)  (0.3001)

R-squared 0.328 0.380 0.487 0.231
Observations 4,373 2,724 1,130 519
Tests (p-value):

YEFYOS = YGYOS 0.547 0.606 0.332 0.227
YFLX = YGLX 0.007 0.761 0.000 0.041

Notes: * (**, ***) Significant at 10% (5%, 1%). See further notes in Table 1.
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Table 4: Returns to Human Capital:
Foreign versus Domestically-acquired Skills, Permanent and Temporary Immigrants

Males Females
Education abroad 0.0364***  0.0948%**
(0.0106) (0.0187)
Education in Germany 0.0292%*  0.0904***
(0.0149)  (0.0211)

Experience abroad -0.0037 0.0117**
(0.0034)  (0.0046)
Experience in Germany 0.0075%*%*%  0.0138%**
(0.0027)  (0.0048)

Temporary -0.4354* 0.1204
(0.2453)  (0.3509)

Education abroad x Temporary 0.0297* -0.0165
(0.0175)  (0.0206)

Education Germany x Temporary 0.0351 -0.0028
(0.0232)  (0.0283)

Experience abroad x Temporary 0.0127** -0.0010
(0.0056)  (0.0073)

Experience Germany x Temporary x 100 0.2834 0.1648
(0.4499)  (0.6859)
Constant 1.7980***  1.0850***

(0.1916)  (0.4176)

R-squared 0.348 0.311
Observations 2,953 911

Notes: * (**, ***) Significant at 10% (5%, 1%). Temporary migrants are defined as immigrants
who do not wish to stay permanently in Germany in the last three years from the survey year.
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Appendix

Table A1l

DEFINITION OF VARIABLES

Variable Description
Immigrant Dummy-variable that takes the value 1 if
the respondent is born outside Germany and immigrated after 1948
Log wages Real hourly labor earnings of the individual (in log),
includes wages and salary from all employment
Education Total number of completed years of schooling
Experience Total number of years of potential labor market experience,

Education abroad

Education in Germany
Experience abroad

Experience in Germany

YSM
Temporary

Region of Origin
OECD

Turkey

East Europe/fSU

Ex-Yugoslavia
Others
Education Categories

Primary
Secondary

computed as current age - years of schooling - 6

Total number of years of schooling completed outside Germany;
assumed 0 for natives

Total number of years of schooling completed in Germany

Total number of years of experience outside Germany,

assumed 0 for natives

Total number of years of experience in Germany

Number of years since migration to Germany

Dummy-variable that takes the value 1 if

the respondent is an immigrant and reports that he/she does not wish to stay
in Germany permanently over the three years preceding the survey year

Dummy-variable that takes the value 1 if

the respondent was born in an OECD member-nation, except
from Turkey or other non-high income OECD member-nations
(Mexico, Poland, Czech Republic, Slovakia, Hungary)
Dummy-variable that takes the value 1 if

the respondent was born in Turkey

Dummy-variable that takes the value 1 if

the respondent was born in Eastern Europe, except from
ex-Yugoslavia

Dummy-variable that takes the value 1 if

the respondent was born in an ex-Yugoslavian country
Dummy-variable that takes the value 1 if

the respondent was born in a country other than the

regions specified above

Schooling years 1-9
Schooling years 10-13

University or post-secondary Schooling years 14 and above
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Table A2
DESCRIPTIVE STATISTICS, MALE FULL-TIME WORKERS, 1984-2007

Natives All Immigrants High Income OECD Turkey East Europe/fSU Ex-Yugoslavia Others

Age 43.47 43.49 45.88 40.12 42.85 46.51 41.99
(0.19) (0.40) (0.81) (0.63) (0.72) (0.87) (1.65)

Married 0.89 0.96 0.95 0.97 0.97 0.96 0.86
(0.00) (0.01) (0.01) (0.01) (0.01) (0.02) (0.06)

Log Hourly wage 2.62 2.49 2.58 2.45 2.47 2.41 2.39
(0.01) (0.02) (0.04) (0.02) (0.03) (0.03) (0.07)
Age at migration - 22.90 20.96 19.85 28.02 24.92 22.60
(0.44) (0.88) (0.58) (0.82) (0.83) (2.30)
YSM - 20.58 24.92 20.27 14.84 21.59 19.38
(0.42) (0.93) (0.42) (0.75) (0.59) (1.65)

1989 to 2006 - 0.50 0.68 0.48 0.18 0.74 0.51
(0.02) (0.05) (0.04) (0.04) (0.04) (0.10)

1974 to 1988 - 0.30 0.24 0.44 0.33 0.09 0.25
(0.02) (0.05) (0.04) (0.05) (0.04) (0.07)

Pre-1974 - 0.20 0.09 0.08 0.49 0.16 0.24
(0.01) (0.02) (0.02) (0.04) (0.03) (0.07)

Education abroad - 9.37 9.20 8.27 10.78 9.40 9.67
(0.21) (0.53) (0.23) (0.33) (0.28) (1.03)

Education in Germany  12.20 1.54 1.95 1.72 0.98 0.78 2.81
(0.06) (0.21) (0.56) (0.20) (0.21) (0.24) (0.91)

Experience abroad - 7.71 6.01 5.71 11.36 9.66 7.09
(0.35) (0.66) (0.48) (0.73) (0.68) (1.72)

Experience in Germany  25.27 18.87 22.72 18.42 13.74 20.68 16.42
(0.19) (0.39) (0.89) (0.39) (0.66) (0.61) (1.27)

Total Primary 8.99 8.81 8.74 8.75 8.98 8.71 8.95
(0.00) (0.02) (0.04) (0.04) (0.01) (0.06) (0.04)

Total Secondary 2.36 1.67 1.67 1.14 2.30 1.36 2.52
(0.02) (0.07) (0.16) (0.09) (0.11) (0.12) (0.23)

Total University 0.85 0.43 0.75 0.10 0.47 0.10 1.01
(0.04) (0.08) (0.22) (0.03) (0.11) (0.06) (0.33)

Primary abroad - 7.7 7.48 7.49 8.35 8.15 7.21
(0.13) (0.32) (0.17) (0.16) (0.19) (0.71)

Secondary abroad - 1.31 1.28 0.71 2.02 1.15 1.97
(0.08) (0.17) (0.09) (0.13) (0.12) (0.29)

University abroad - 0.29 0.45 0.06 0.41 0.09 0.49
(0.06) (0.15) (0.03) (0.11) (0.06) (0.17)

Job Tenure 14.32 11.36 14.41 11.38 7.55 11.69 8.00
(0.22) (0.37) (0.70) (0.57) (0.64) (0.76) (1.36)

Observations 39330 12491 4507 3756 1910 2077 241

NoOTE.— Weighted sample using weights provided by the GSOEP.
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Table A3
DESCRIPTIVE STATISTICS, FEMALE FULL-TIME WORKERS, 1984-2007

Natives All Immigrants  High Income OECD Turkey East Europe/fSU  Ex-Yugoslavia Others
Age 39.792 42.585 43.228 39.971 42.292 44.729 42.489
(0.346) (0.573) (0.999) (1.205) (1.344) (0.699) (2.344)
Married 0.740 0.919 0.881 0.999 0.911 0.918 0.895
(0.012) (0.015) (0.040) (0.001) (0.023) (0.025) (0.067)
Log Hourly wage 2.340 2.220 2.205 2.182 2.280 2.192 2.174
(0.016) (0.025) (0.061) (0.068) (0.040) (0.029) (0.081)
Age at migration - 21.488 20.321 18.513 24.307 22.844 15.973
(0.564) (1.070) (1.029) (1.119) (0.920) (3.017)
YSM - 21.098 22.907 21.457 17.985 21.885 26.516
(0.611) (0.909) (0.611) (1.406) (0.753) (4.300)
Temporary migrant - 0.125 0.216 0.190 0.013 0.134 0.056
(0.015) (0.035) (0.046) (0.005) (0.028) (0.036)
1989 to 2006 - 0.534 0.662 0.529 0.268 0.773 0.632
(0.031) (0.052) (0.081) (0.058) (0.057) (0.146)
1974 to 1988 - 0.275 0.234 0.451 0.310 0.156 0.083
(0.028) (0.045) (0.081) (0.050) (0.051) (0.060)
Pre-1974 - 0.191 0.103 0.019 0.423 0.071 0.285
(0.022) (0.036) (0.011) (0.054) (0.030) (0.121)
Education abroad - 8.753 8.285 7.686 9.933 9.067 6.624
(0.263) (0.512) (0.656) (0.450) (0.160) (2.000)
Education in Germany  11.873 1.591 1.572 1.712 1.843 0.315 4.417
(0.078) (0.225) (0.346) (0.507) (0.409) (0.122) (1.880)
Experience abroad - 6.927 6.274 5.014 8.626 7.795 3.584
(0.446) (1.005) (0.654) (0.811) (0.970) (1.515)
Experience in Germany  21.919 19.314 21.097 19.558 15.890 21.552 21.864
(0.368) (0.566) (0.975) (0.785) (1.296) (0.753) (3.365)
Total Primary 8.985 8.640 8.399 8.410 8.966 8.583 8.972
(0.005) (0.043) (0.087) (0.150) (0.015) (0.086) (0.022)
Total Secondary 2.275 1.377 1.036 0.844 2.278 0.763 1.811
(0.042) (0.093) (0.189) (0.268) (0.135) (0.129) (0.316)
Total University 0.613 0.327 0.422 0.144 0.532 0.037 0.258
(0.046) (0.076) (0.220) (0.133) (0.116) (0.019) (0.186)
Primary abroad - 7.531 7.225 7.019 7.809 8.450 5.916
(0.177) (0.289) (0.387) (0.292) (0.096) (1.797)
Secondary abroad - 1.009 0.781 0.525 1.784 0.603 0.667
(0.094) (0.192) (0.267) (0.161) (0.109) (0.248)
University abroad - 0.213 0.279 0.142 0.340 0.014 0.040
(0.055) (0.140) (0.133) (0.095) (0.014) (0.031)
Job Tenure 10.479 9.826 10.791 10.278 7.646 11.422 10.645
(0.297) (0.497) (0.884) (0.955) (0.850) (0.885) (4.674)

Observations 12812 4373 1697 735 796 1046 99

NoTE.— Weighted sample using weights provided by the GSOEP.
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