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With the fall of the Berlin Wall, ethnic Germans living in eastern
Europe and the former Soviet Union were given the opportunity to
migrate to Germany. Within 15 years, 2.8 million individuals had
done so. Upon arrival, these immigrants were exogenously allocated
to different regions to ensure an even distribution across the country.
Their inflow can therefore be seen as a quasi-experiment of immi-
gration. I analyze the effect of these inflows on skill-specific em-
ployment rates and wages. The results indicate a displacement effect
of 3.1 unemployed workers for every 10 immigrants that find a job,
but no effect on relative wages.

I. Introduction

The impact that immigration has on the labor market outcomes of the
resident population is a central issue in the public debate on immigration
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policies. In most European countries, it has been widely discussed in
recent years in connection with the eastern enlargement of the European
Union and, in particular, with the potential introduction of transitional
measures to restrict labor migration from the new member states. There
is widespread concern that immigrants exert downward pressure on wages
and reduce job opportunities for resident workers. Since the 1990s, nu-
merous studies have tried to empirically assess the labor market effects
of immigration for a number of countries, sometimes with conflicting
results and using a variety of methodological approaches.1 The most com-
mon approach in the literature is the spatial correlation approach, in which
a measure of the employment or wage rate of resident workers in a given
area is regressed on the relative quantity of immigrants in that same area
and appropriate controls.2 One of the main difficulties of this strategy
arises from the immigrants’ potentially endogenous choice of place of
residence. Immigrants tend to move to those areas that offer the best
current labor market opportunities, which typically leads to an under-
estimation of the true effect they have on the labor market outcomes of
the resident population. To address this endogeneity problem, some stud-
ies have used instrumental variables that are based on past immigrant
concentrations, exploiting the fact that these are good predictors of con-
temporary immigrant inflows, while assuming that they are uncorrelated
with current unobserved labor demand shocks.

In this article, I follow an alternative approach by taking advantage of
a quasi-experiment in Germany in which a particular group of immigrants
was exogenously allocated upon arrival to specific regions by government
authorities. The prime objective of the allocation policy was to ensure an
even distribution of these immigrants across the country. Since the actual
allocation decision was based on the proximity of family members and
since sanctions in the case of noncompliance were substantial, the pos-
sibility of self-selection into booming labor markets was severely re-
stricted for this group of immigrants. Their settlement can thus be viewed
as exogenous to local labor market conditions, providing a unique op-
portunity to study its effect on the resident population.

In very few instances is it feasible to view immigration as a quasi-
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experiment in which the immigrant inflows into a particular region are
not driven by local labor market conditions. The only two examples in
the literature that make use of such an experiment to identify the labor
market impact of immigration are the Mariel boat-lift analyzed by Card
(1990) and the immigration flows as a result of Hurricane Mitch analyzed
by Kugler and Yuksel (2008).3 The main conceptual difference between
these studies and the present analysis is that they examine a large exog-
enous inflow into a single labor market (the city of Miami; Card) or a
selected number of local labor markets (southern U.S. states; Kugler and
Yuksel), whereas this analysis studies exogenous but homogeneous in-
flows into all regions in Germany. As I will show, in this case, the main
source of variation is the differences in the skill composition of the resident
labor force across regions. Edin, Fredriksson, and Åslund (2003), Damm
(2009), and Gould, Lavy, and Paserman (2004) are further studies that are
related to my analysis, insofar as they use spatial dispersal policies for
refugee immigrants in Sweden, Denmark, and Israel, respectively, as a
source of exogenous initial regional allocations of immigrants. Rather than
looking at the labor market impact of these inflows on the resident pop-
ulation, the aim of the first two studies is to assess how living in an ethnic
enclave affects immigrants’ own labor market outcomes, whereas the last
investigates the effect of school quality on the high school performance
of immigrant children.

In this article, I set up a standard model in which immigration affects
the relative supplies of different skill groups in a locality. I then estimate
how changes in these relative supplies affect the employment/labor force
rate and wages of the resident population, first by ordinary least squares
(OLS) and then using the exogenous immigrant inflows to instrument
for the potentially endogenous changes in relative skill shares in a locality.
I define skill groups based on broad occupational groups and distinguish
between the effect on men and women, as well as on native Germans and
foreign nationals. I ascertain whether the initial skill composition in a
locality, which turns out to be the main source of variation in my esti-
mations, has an independent effect on future changes in labor market
outcomes that could be driving the results. Finally, to investigate whether
out-migration of the resident population in response to the immigrant
inflows dissipates their labor market impact across the economy, I regress
overall and skill-specific local population growth rates on immigrant in-
flow rates.

3 There are a number of additional studies in which the immigrant inflow to a
country as a whole—rather than to particular regions within the country—can
be seen as a quasi-experiment, e.g., the inflow of repatriates from Algeria to France
analyzed by Hunt (1992) or the mass migration of Russian immigrants to Israel
studied by Friedberg (2001).
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The particular group of immigrants at the center of this study are so-
called ethnic German immigrants who used to live in large numbers in
central and eastern Europe and the former Soviet Union before they
gained the opportunity to immigrate to Germany as a result of the political
changes in the former Eastern Bloc toward the end of the 1980s. Between
1987 and 2001, more than 2.8 million ethnic German immigrants moved
to Germany, increasing its population by 3.5%. Based on Germany’s
principle of nationality by descent, these immigrants are regarded as
German by the constitution and granted German citizenship in the event
of immigration. I collected annual county-specific inflows of ethnic
German immigrants directly from the federal admission centers and com-
bined these figures with detailed information on local labor markets that
I obtained from social security based longitudinal data. The analysis fo-
cuses on West Germany, excluding Berlin, and covers the period 1996–
2001, during which the allocation policy was in effect.

The empirical results point toward the existence of unobserved local
demand shocks that are correlated with changes in relative skill shares
and lead to upward-biased estimates of the labor market impact of im-
migration from simple OLS regressions. The instrumental variable esti-
mates based on the exogenous ethnic German immigrant inflows imply
that for every 10 immigrant workers finding employment, about 3.1 res-
ident workers lose their jobs. Since all regressions are based on annual
variation, this displacement effect has to be interpreted as a short-run
effect. The fact that I find a negative effect on the employment/labor force
rate of the resident population stands in contrast to a number of earlier
studies for Germany, for instance, to Pischke and Velling (1997), Bonin
(2005), and D’Amuri, Ottaviano and Peri (2010), but are in line, also in
terms of magnitude, with recent evidence from an establishment-level
analysis (Campos-Vazquez 2008). My results do not show systematic
evidence of significant detrimental effects on relative wages. Finally, there
is no indication that the results are driven by an independent effect of
initial relative skill shares on future labor market outcomes or that they
are underestimates of the true immigrant labor market impact due to
compensatory outflows of the resident population.

The remainder of this article is organized as follows. In the next section,
I will provide some background information on ethnic German immi-
gration since World War II and the institutional setting in which it took
place. In Section III, I explain the underlying theoretical model and iden-
tification strategy of my analysis. I then describe the data sources in
Section IV and provide some descriptive evidence in Section V. Finally,
I present and discuss the estimation results in Section VI and conclude
in Section VII.
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II. Historical Background and Institutional Framework

After the end of World War II and the ensuing repartitions and forced
resettlements across Europe, about 15 million German citizens became
refugees or expellees, most of whom moved back to Germany in the
immediate postwar years. By 1950, some 7.8 million of these refugees had
settled in West Germany, and 3.5 million in East Germany (Salt and Clout
1976). However, many German citizens and their descendants continued
to live outside postwar Germany. In the following decade, the inflow of
ethnic Germans, then called Aussiedler, gradually ebbed away as eastern
European countries became increasingly isolated. After the construction
of the Berlin Wall in 1961, it practically came to a standstill. Between
1950 and 1987, the total number of ethnic Germans who came to West
Germany amounted to 1.4 million (Bundesverwaltungsamt 2004). In 1988,
with the end of the Cold War looming, travel restrictions in central and
eastern Europe were lifted. This caused an immediate resurgence of ethnic
German migrations. In 1990 alone, some 397,000 individuals, mainly from
the former Soviet Union (37%), Poland (34%), and Romania (28%),
arrived in Germany. Faced with these enormous movements, the govern-
ment limited their inflow in subsequent years to around 225,000 per year.
This quota was met until 1995, after which the annual inflows gradually
decreased. From 1993 onward, more than 90% of the ethnic German
immigrants originated from territories of the former Soviet Union.4

All ethnic German immigrants who wanted to come to Germany had
to apply for a visa at the German embassy in their country of origin and
prove their German origin in terms of descent, language, education, and
culture. Once applications were accepted and a visa granted, all arriving
immigrants had to pass through a central admission center where they
were initially registered. If they did not have a job or other source of
income that guaranteed their livelihood, which applied to the vast majority
of immigrants at the time of arrival, they were then allocated to one of
the 16 federal states according to prespecified state quotas.5 Within each
state, they were subsequently further allocated to particular counties, us-
ing a state-specific allocation key as guidance that, with two exceptions,
was fixed over time and based on the relative population share of each

4 It is important to emphasize that the ethnic German immigrant population I
analyze in this study does not include Germans who used to live in East Germany
and who moved to West Germany after unification in 1990. This group had
complete freedom of movement within Germany from the day of unification.

5 According to the so-called Königsteiner Distribution Key, the quotas since
1993 were: Baden-Württemberg 12.3%, Bavaria 14.4%, Berlin 2.7%, Brandenburg
3.5%, Bremen 0.9%, Hamburg 2.1%, Hesse 7.2%, Mecklenburg-Pomerania
2.6%, Lower Saxony 9.2%, North Rhine-Westphalia 21.8%, Rhineland Palatinate
4.7%, Saarland 1.4%, Saxony 6.5%, Saxony-Anhalt 3.9%, Schleswig-Holstein
3.3%, and Thuringia 3.5%.
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county.6 By far the most important factor determining the final destination
of the ethnic German immigrants was the proximity of family members
or relatives. The responsible authority at the Ministry of the Interior
estimates that this was the decisive factor in the allocation decision in
approximately 90% of all cases. Additional factors were the presence of
health and care facilities and the infrastructure for single parents. Crucially
for this study, the skill level of the immigrants did not play any role in
the allocation process.

The legal basis for this system was the Assigned Place of Residence
Act (Wohnortzuweisungsgesetz), which was introduced in 1989 in re-
sponse to the large inflows experienced at the time. These inflows tended
to be concentrated toward a few specific regions where they caused con-
siderable shortages in available housing space while in other, particularly
rural areas, facilities remained empty.7 The intention of the law was to
ensure a more even distribution of ethnic German immigrants across
Germany and avoid a capacity overload of local communes, which are
responsible for the initial care of the immigrants. However, in practice,
the introduction of this law turned out to be ineffective because the en-
titlements to considerable benefits such as financial social assistance, free
vocational training courses, and language classes were not affected if an
ethnic German immigrant chose to settle in a region different from the
one allocated upon arrival. As a consequence, unregulated internal mi-
gration of ethnic Germans led to the creation of a few enclaves, in some
of which their concentration reached 20% of the overall population (Klose
1996). In response to these developments, the Assigned Place of Residence
Act was substantially modified on March 1, 1996. As a key feature of the
new law, ethnic German immigrants would now lose all their benefits in
case of noncompliance with the allocation decision. Due to the federal
structure of Germany, it was left to each of its states to adopt and im-
plement the new legislation. Apart from Bavaria and Rhineland-Palatinate,
all West German states chose to do so, most of them effective March 1,
1996. Only Lower Saxony and Hesse adopted the law at a later point:
the former in April 1997, and the latter in January 2002. For an overview,

6 The exceptions were Lower Saxony, where the quotas were annually adjusted
for changes in each county’s population, and North Rhine-Westphalia, where
quotas were based on both population and geographical area and annually adjusted
to population changes.

7 The problem of housing space was particularly pronounced in the late 1980s
and early 1990s when annual inflows of ethnic German immigrants were largest.
By the mid-1990s, however, sufficient capacities in social housing and hostels had
been established and were even partly shut down again due to the smaller annual
inflows. Therefore, housing availability, which may depend directly on the state
of the local economy, is unlikely to have affected the number of immigrants
allocated to a region and in that way introduced endogeneity into the allocation
process.
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see table B1. The perception at both the Ministry of the Interior and the
Association of German Cities and Towns is that the new provisions and
sanctions were successful and ensured high compliance with the initial
allocation decision.8

The regional allocation of the ethnic German immigrants became void
if they could verify that they had sufficient housing space as well as a
permanent job from which they could make a living—at the latest, how-
ever, 3 years after initial registration. This suggests that after arrival in the
allocated place of residence, there was some scope for endogenous self-
selection through onward migration. However, it is likely that immigrants
predominantly search for job opportunities in the vicinity of their places
of residence. In fact, the difficulties of searching for a job in a different
locality arising from the legal provisions of the Assigned Place of Resi-
dence Act were acknowledged by the legislature and eventually led to a
further amendment of the law on July 1, 2000, that explicitly allowed for
temporary residence in alternative localities for the purpose of job search
activities without loss of entitlements as long as it did not exceed 30 days.9

To sum up, through the introduction of the new legislation in 1996,
the authorities implemented a system for allocating a particular group of
immigrants exogenously with regard to their skill levels to different
regions while providing for the necessary sanctions to ensure compliance
with these allocation decisions. This framework can therefore be regarded
as a quasi-experiment in immigration in which inflows are exogenous to
local labor demand conditions.

III. Methodology

A. Empirical Model

The empirical analysis in this article is based on a model in which
immigration affects local labor markets by changing the relative supplies
of different skill groups (cf. Card 2001). Let us assume that in each labor
market, a competitive industry produces a single output good using a
CES (constant elasticity of substitution) type aggregate of skill-specific
labor inputs and capital. Thus, relative wages and—by substituting into
a labor supply function—relative employment rates will only depend on

8 This is corroborated in the commentarial statement of a related judgment by
the Federal Constitutional Court in a case in which an ethnic German immigrant
took legal action without avail against the restriction of her freedom of movement
(BVerfG, 1 BvR 1266/00 vom 17.3.2004, Absatz-Nr. 1-56).

9 I do not explicitly take this change in regulations into account in the analysis
since it was only valid for the last 6 months of the 6-year period I cover and did
not affect the initial allocation to a particular region.
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the relative supply of each skill group.10 The equations for the effect on
the employment/labor force and wage rates are then given by

D log (N /P ) p v � v � b D log f � Dv (1)jrt jrt jt rt 1 jrt jrt

D log w p u � u � b D log f � Du , (2)jrt jt rt 2 jrt jrt

where denotes the percentageD log f p log (P /P ) � log (P /P )jrt jrt rt jrt�1 rt�1

change in the fraction of the overall labor force in labor market thatr
falls into skill group , and , , , and are interactions of skill groupj v u v ujt jt rt rt

and year fixed effects and region and year fixed effects, respectively. The
terms and are unobserved error components that capture skill-,Dv Dujrt jrt

region-, and year-specific productivity and demand shocks.11 As opposed
to Card’s study, which only uses one cross section and thus estimates in
levels, I am able to control for skill-region-specific fixed effects (which I
difference out) and use variation in local skill shares over time to identify

and .b b1 2

It is a well-known problem that changes in relative factor shares in a
locality are likely to be endogenous due to unobserved skill-specific local
productivity and demand shocks that simultaneously raise employment
and wage rates and attract more workers into the specific skill group. In
this case, OLS estimates of and are upward biased. To address thisb b1 2

problem, I take advantage of the exogenous allocation of ethnic German
immigrants to Germany’s counties between 1996 and 2001. Specifically,
I assume that their inflows are uncorrelated with any skill-specific pro-
ductivity and demand shocks and can therefore serve as an instrument
for the change in the relative factor shares . I will provide evidenceD log fjrt

for the validity of this assumption in Section V.B. I construct my instru-
ment, the skill-specific ethnic German inflow rate, by multiplying the
overall inflow into a particular locality by the nationwide fraction ofDIrt

ethnic German immigrants in each skill group, distinguishing skill groups

10 The key assumptions underlying this model are that capital and labor are
separable in the local production function, that the elasticities of substitution
across all skill groups are identical, that natives and immigrants are perfect sub-
stitutes within skill groups, and that the per capita labor supply functions for the
different skill groups have the same elasticity.

11 Note that in order to facilitate the calculation of the regression-adjusted
employment/labor force rates (see Sec. IV), I use the employment/labor force rate
in levels in my estimations rather than in logs as suggested by the theoretical
model. One can translate the estimated coefficients for the effects on the em-
ployment/labor force rate in levels into estimates of by dividing them by theb1

average employment/labor force rate of all individuals (0.91). Finally, I use the
labor force rather than the working age population for and . I am thereforeP Pjrt rt

not able to capture responses through entries to or exits from the labor force
that, while less an issue for men, may be problematic when looking at female
labor market outcomes.
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along occupational lines. Let denote this fraction and let denote thev qjt t

fraction of ethnic German immigrants that arrive in year and are betweent
ages 15 and 64. Since individual skills and age did not play a role in the
allocation of ethnic Germans to local labor markets, one can expect the
skill and age composition of the arriving ethnic German immigrants to
be the same across localities.12 The predicted skill-specific inflow rate of
working-age immigrants into labor market in year that I use as anr t
instrument for the change in the relative factor share is then given by

v q DIjt t rtSP p ,jrt Pjrt�2

where stands for the skill-specific supply-push component of ethnicSPjrt

German immigrant inflow , and is the overall labor force in skillDI Prt jrt�2

group in . I use a lag of 2 years in the denominator in order toj t � 2
avoid any correlation with the skill-specific error terms and inDv Dujrt jrt

equations (1) and (2).13

Based on my administrative data, the skill-specific labor force in a
locality consists of all employed individuals plus all individuals receiving
official unemployment compensation, either unemployment benefits (Ar-
beitslosengeld) or unemployment assistance (Arbeitslosenhilfe). During the
period covered by this analysis, unemployed individuals received un-
employment benefits for the first 6–32 months depending on the duration
of their previous employment. Subsequently, they received unemploy-
ment assistance that was means-tested and, in principle, indefinite. The
data therefore provide a fairly good approximation of the actual labor
force, in particular for men, who are less likely to lose or quit their job
without receiving some sort of unemployment compensation thereafter.
A peculiarity arising from these data with respect to the empirical model,
however, is that year-to-year changes in the local skill shares are driven
by new individuals becoming employed in a given skill group. This is
because, in order to qualify for official unemployment compensation,
individuals first have to work for at least 12 months prior to becoming

12 In the presence of a correlation in skills between immigrants and their family
contacts already living in Germany, this assumption may not hold. However, since
these families were typically split up a long time ago and passed through signif-
icantly different educational systems, the correlation in skills is likely to be small.

13 Using the skill-specific labor force of the previous year instead would in-
crease the first-stage correlation of the instrument with the endogenous variable

but, in the presence of unobserved productivity and demand shocks,D log fjrt

introduce a positive correlation of the instrument with the first differenced error
terms and , which would render the instrument invalid. For the skill-Dv Dujrt jrt

specific labor force of the previous year to be valid for the construction of the
instrument would require that the employment/labor force rate evolves as a ran-
dom walk, a requirement unlikely to hold for Germany (see Pischke and Velling
[1997] for a discussion of this issue).
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unemployed, so that new entrants into the labor force always “enter’’ my
data set as employed individuals. This has an important implication for
the interpretation of the coefficients and . These now measure howb b1 2

changes in the relative skill shares in a locality induced by additionally
employed individuals affect average labor market outcomes. In the case
of the employment/labor force rate (measured in levels rather than logs),

, appropriately scaled by the labor force share of the group under con-b1

sideration, hence measures the direct displacement effect, that is, how
many workers lose their job for every additional worker finding a job.14

B. Source of Variation

An important issue in the context of this study is that, by design, the
exogenous allocation of ethnic German immigrants over the entire
German labor market ensures that the variation in the overall regional
inflow rates is small. Moreover, if the allocation decision is based, as in
the present case, to an overwhelming extent on family ties, the skill dis-
tribution of the newly arriving ethnic German immigrants is also going
to be homogeneous across different regions. However, even with the same
inflow rate and skill composition of the arriving immigrants in each region,
the effect on the labor market outcomes of the resident population of a
particular skill group will still differ depending on the existing premigration
skill distribution in each region. In particular, the percentage change in local
skill share after an inflow of immigrants that is homogenous across regionsfjrt

relative to the resident population, , and of which a constantr DI /P p irt rt�1 t

share across regions of is of skill , is given byv p v jjrt jt

f � v ijrt�1 jt t%Df p � 1, (3)jrt f (1 � i )jrt�1 t

where, for simplicity, I assume that there is no growth in the local pop-
ulation for reasons other than immigration. The first derivative of this
term with respect to the initial skill share is negative, so the larger the
initial skill share, the smaller will be the percentage change in the relative
skill supply induced by the skill-homogeneous inflow of immigrants.
Note that if relative skill shares were the same across regions, f pjrt�1

14 To see this, take the estimation equation , whereD(N*/P*) p bD ln (P /P)j j j

is, as in the empirical analysis later, the skill-specific employment/labor forceN*/P*j j

rate of the population already present in the data before 1996, and is the shareP /Pj

of the total labor force in skill group j (including those who arrived after 1995).
Suppose (in the main specification, we have , on average). NowP* p s # P s p 0.89j j

suppose there is an inflow of working immigrants of . Assuming thatDI P ≈ Pj t t�1

and that there is no change in the size of the already-present labor force , weP*j
then have D (N*/P*) p (DN*/P*) p b {ln [(DI � P ) /P] � ln (P /P)} p b ln [(DI �j j j j j j j j

. Hence, , soP )/P ] p b ln [1 � (DI /P )] ≈ b(DI /P ) DN*/P* ≈ b(DI /P ) p sb(DI /P*)j j j j j j j j j j j j

that b, appropriately scaled by s, can be interpreted as a displacement effect.
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, equation (3) would only vary by skill group and time , and all thisf j tjt�1

variation would be absorbed by the inclusion of skill/time fixed effects
in the estimation of equations (1) and (2). The variation in relative skill-
share changes that I exploit in my estimations therefore arises mainly
from variation in the preexisting skill compositions across different labor
market regions rather than from a differential composition of the im-
migrating population.15

IV. Data Sources

At the end of every year, the Federal Administration Department in
Germany (Bundesverwaltungsamt) publishes information on the recent
cohort of ethnic German immigrants in their series Jahresstatistik für
Aussiedler. These publications contain information recorded upon the
immigrants’ arrival in Germany, specifically, on their countries of origin,
age structure, last occupation, last labor force participation status, and
religious affiliation. They also include the absolute numbers allocated to
each of Germany’s 16 federal states. All the information provided is on
the national level, apart from the age structure and religious affiliation,
which are detailed for each state separately. Of particular importance for
this analysis is the information on the last occupation in the country of
origin, since it provides a measure of the immigrants’ skill levels that is
exogenous to local demand conditions in Germany. I use this occupational
information to calculate the fraction of ethnic German immigrants invjt

each occupation group, which I require for the construction of my in-
strumental variable.

I augment the aggregate information from the annual publications with
data on the regional inflows of ethnic German immigrants, which I col-
lected directly from the responsible federal admission centers in each state.
I was able to obtain the relevant information for each county in West
Germany’s 10 federal states with the exception of Bavaria, where records
were not kept at the required regional level. The period covered is 1996–
2001, during which the Assigned Place of Residence Act was in effect. I
focus on West Germany (excluding Berlin) since data on ethnic German
inflows to the territory of what was formerly known as the German
Democratic Republic are very fragmentary. Furthermore, after German

15 To illustrate this point, suppose there are two regions, region A and region
B, where region A is a low-skill region with 80% of the workforce low-skilled
and 20% high-skilled, while region B is a high-skill area with 20% low-skilled
and 80% high-skilled. Now suppose there is a 1% inflow into each region of
which 70% are low-skilled and 30% high-skilled. Such an inflow will now de-
crease the share of low-skilled workers in region A by 0.1% but increase it by
2.5% in region B. Conversely, the inflow of high-skilled immigrants will lead to
a 0.5% increase in the share of high-skilled individuals in region A and a 0.7%
reduction of the share in region B.
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unification in 1990, local labor markets in that area have experienced
fundamental changes in their transition to market economies, which are
difficult to control for and may contaminate the results of this study.

I obtained data on the labor market outcomes of the resident population
and the relative skill shares in a locality from the IAB (Institut für Ar-
beitsmarkt und Berufsforschung) Employment Subsample, 1975–2001.
This administrative data set comprises a 2% subsample of all employees
in dependent employment who are subject to social security contributions
in Germany. It includes all wage earners and salaried employees but ex-
cludes the self-employed, civil servants, and the military. It furthermore
includes all unemployed persons who receive unemployment compen-
sation.16 The data are collected directly on the employer level by the
Federal Institute of Employment and provide detailed employment his-
tories of 460,000 individuals in West Germany. For a detailed description
of the data set, see Bender, Haas, and Klose (2000). The sample for my
analysis consists of all individuals ages 15–64, based on which I construct
the relative occupation shares in the local labor force for each of West
Germany’s labor market regions for each year between 1996 and 2001.

Due to a lack of country-of-birth information, it is not possible to
distinguish ethnic German immigrants from Germans born in Germany
(and to whom I will henceforth refer as “native Germans’’) in the IAB
data so that part of the observed change in the employment/labor force
rate and log wages in a locality could simply be due to composition effects
through newly entering immigrants. Since the ethnic German immigrants’
labor market outcomes 1 year after arrival are substantially worse than
those for the resident population (Bauer and Zimmermann 1997), their
inclusion in the calculation of average labor market outcomes would lead
to a downward bias of the true change in outcomes for the resident
population. For this reason, I restrict the sample to those individuals who
were already observed in the data before 1996 when constructing the
skill-group-specific employment/labor force rates and average wages.

Both employment/labor force rates and wages are obtained by regress-
ing separately for each year and skill group the individual-level outcomes,
either an employment indicator or log daily wages, on a set of observables,
including a cubic of potential experience, a vector of region fixed effects,

16 In 2001, 77.2% of all workers in the German economy were covered by
social security, and 78% of unemployed individuals in West Germany received
official unemployment compensation—mostly either unemployment benefits (Ar-
beitslosengeld) or unemployment assistance (Arbeitslosenhilfe)—and are hence re-
corded in the IAB data (Bundesagentur für Arbeit 2004). The data set does not
provide information on the out of labor force population and those individuals
who are currently actively looking for a job but have not yet paid into the social
security system.
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and a set of education group fixed effects.17 In addition, I include 16
country/region-of-origin dummies as well as a gender dummy when I
pool native Germans and resident foreign nationals, and men and women,
to construct labor market outcomes for the overall population. In each
case, I use the estimated coefficients on the region dummies as the de-
pendent variables in the regressions of equations (1) and (2). They reflect
the employment/labor force rate and average log wage in each locality,
adjusted for observable differences in experience, gender, origin, and ed-
ucational composition within each occupation group across local labor
markets. All outcomes are constructed for the 31st of December of each
year.18 For my analysis, the IAB sample has two major advantages com-
pared to other data sources. First, since I am dealing with administrative
data that are used to calculate health, pension, and unemployment in-
surance contributions, the precision of the data is high. In particular, the
wage data are unlikely to suffer from any measurement error or reporting
bias typical in many survey data sets.19 Second, the data sample is large
and includes detailed regional identifiers.

The only additional external data I use are county-level population
figures provided by Germany’s Federal Statistical Office to calculate over-
all ethnic German immigrant inflow rates into each county, which are
needed in order to assess the effectiveness of the Assigned Place of Res-
idence Act. From the population data, I also construct local growth rates
of both the German and foreign populations, which I use to determine
whether there is evidence of out-migration in response to the inflow of
ethnic German immigrants (see Sec. VI.A).

V. Descriptive Evidence

A. Definition of Skill Groups and Labor Market Regions

The theoretical model suggests that immigration affects relative labor
market outcomes by changing the relative skill shares in the local economy.
I define skill groups along five broad occupation lines (see also Card
2001): (I) farmers, laborers, and transport workers, (II) operatives, craft

17 Because the data report daily wages and there is no information on hours
worked, I restrict the sample for the wage regressions to full-time workers.

18 To account for the sample variability of the estimated employment rates and
wages and the heteroskedasticity arising from it, I weight each observation in the
main regressions with the inverse of the standard error of the estimated outcome
variable. In addition, all standard errors in the main regressions are robust and
clustered at the skill-specific regional level.

19 Wage records in the IAB data sample are top-coded at the social security
contribution ceiling. I impute those wages by first estimating a tobit model and
then adding a random error term to the predicted value of each censored obser-
vation, ensuring that the imputed wage lies above the threshold (see Gartner [2004]
for details).
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workers, (III) service workers, (IV) managers, sales workers, and (V)
professional and technical workers. For the immigrant population, these
occupations refer to the last occupation in the country of origin. The
motivation for a disaggregation by occupation rather than, for example,
educational attainment, is that the reported level of education that an
immigrant obtained in his or her country of origin does not necessarily
overlap with the corresponding level of education in the host country.
Natives and immigrants in the same occupation group might therefore
better reflect comparable skill levels. However, as a robustness check, I
will also report a set of results where skills are defined based on educa-
tional attainment.20

Table 1 provides some descriptive statistics on the overall ethnic German
population immigrating in each year between 1996 and 2001. In 1996,
177,751 ethnic German immigrants came to Germany. This number grad-
ually declined to 95,615 in 2000 and then increased again slightly to 98,484
in 2001. Overall, over the period 1996–2001, 714,265 ethnic German im-
migrants came to Germany, which corresponds to an average regional
inflow rate relative to the resident population of 0.83%. The age and
occupational composition of the ethnic German immigrant cohorts re-
mains relatively homogeneous over time. There is a slight decrease in the
number of immigrants working in low-skill occupation group I from
28.3% in 1996 to 26.1% in 2001 and a corresponding increase in occu-
pation group II from 29.0% to 31.5%.

The theoretical model predicts that ethnic German immigrants only
affect relative labor market outcomes if their inflow leads to changes in
the relative supply of different labor inputs. This would require the ethnic
German immigrant population to differ from the resident population with
respect to their skill distribution. In 1996, on average around 19% of the
resident local workforce belonged to occupation group I, 23% to occu-

20 Borjas (2003) defines skill groups in terms of education and work experience,
arguing that individuals with similar education but different experience in the
labor market are imperfect substitutes in the production process. Due to the
unavailability of cross tabulations of occupational attainment by age group, it is
unfortunately not possible to extend my analysis in this direction and allow for
imperfect substitutability across age groups. Similarly, since I cannot distinguish
ethnic German immigrants from native Germans in my data, I am not able to
allow for imperfect substitutability between natives and immigrants within the
same skill group, as suggested in recent studies by Ottaviano and Peri (forth-
coming), Manacorda, Manning, and Wadsworth (forthcoming), and D’Amuri et
al. (2010) for the United States, the United Kingdom, and Germany, respectively.
Whether this is necessary is currently still a matter of debate in the literature (see
Borjas, Grogger, and Hanson 2008). Because of their existing German language
skills and shared cultural background, one could, however, argue that ethnic
German immigrants are better substitutes for native Germans than, say, recent
arrivals of foreign immigrants.
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pation group II, 33% to occupation group III, 15% to occupation group
IV, and 10% to occupation group V. Comparing these percentages to the
occupational distribution of the ethnic German immigrants reported in
table 1 shows that the latter group tended to work in lower skill occu-
pations before coming to Germany: close to 60% of the immigrants
worked in low-skill occupation groups I and II compared with only about
40% of the resident population. However, while the immigrants are sub-
stantially less likely to have worked in the service (18% vs. 33%) and, in
particular, the commercial sector (5% vs. 15%), a relatively large pro-
portion previously worked in high-skill occupation group V (19% vs.
10%), for instance, as mathematicians, engineers, and teachers.21 The oc-
cupational composition of the newly arriving ethnic German immigrants
thus differs substantially from the existing skill composition of the res-
ident population and will therefore have affected the relative factor sup-
plies in the economy. To what extent this happened in a particular local
labor market depends on the existing skill composition of the labor force
in that locality. As described in Section III.B, differences in the existing
skill composition of the labor force are the primary source of variation
in my empirical analysis, ensuring that despite a homogeneous inflow of
ethnic German immigrants in terms of relative size and skill composition,
there is variation in the induced changes of relative factor supplies across
regions. Looking at the distribution of skill shares, there is indeed con-
siderable variation across the 112 labor market regions in my sample. To
give an example, at the end of 1995, the share of individuals belonging
to occupation group I ranges from 13.6% (county Calw, in Baden-Würt-
temberg) to 29.1% (county Holzminden, in Lower Saxony), while the
share belonging to high-skill occupation group V ranges from 3.0%
(county Cochem-Zell, in Rhineland-Palatinate) to 17.9% (county Lever-
kusen, in North Rhine-Westphalia).

The primary regional unit in my analysis is the West German labor
market region. These regions are aggregates of counties, which are the
original regional units at which I observe ethnic German inflows. The
aggregation takes account of commuter flows so that labor market regions
better reflect separate local labor markets. Throughout this article, I focus
on those 112 West German labor market regions that formally imple-
mented the Assigned Place of Residence Act during the study period (see
table B1). These regions comprise on average around 380,000 individuals,
although this number varies substantially, ranging from 82,000 to 2.7
million. Table 2 provides descriptive statistics on some socioeconomic
characteristics of the workforce in these regions, including the annual

21 As occupational downgrading after arrival is potentially an issue for this
group of high-skilled immigrants, I check the robustness of my estimation results
under exclusion of this category.
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changes of the log skill shares and the (unadjusted) skill-specific em-
ployment/labor force rates and wages. Over the period 1996–2001, there
was a decline in the share of the workforce in occupation groups I and
II of around 11.4% and 8.0%, respectively, and an increase in the share
working in occupation group III of 8.8%. These changes reflect secular
demand side changes toward a more service-oriented economy, which on
the national level, for example in the case of occupation group I, dominate
the disproportionately large inflow of ethnic German immigrants. In
terms of labor market outcomes, there has been an overall increase in the
employment/labor force rate across all occupations by between 0.7 and
3.0 percentage points, a decrease in real wages in the lowest skill occu-
pation group I of around 2.2%, stagnation of wages in occupation group
II, and an increase in wages in the higher skill occupation groups III–V
of between 2.8% and 3.6%.

B. Exogeneity of Allocation

The validity of my instrumental variable based on the ethnic German
immigrant inflows relies upon the effectiveness of the Assigned Place of
Residence Act and the exogeneity of the immigrants’ allocation by the
authorities with regard to transitory local demand conditions. Since the
main allocation criterion was the proximity of family members, and labor
market skills did not feature in any significant way in the allocation pro-
cess, the exogeneity requirement is likely to be satisfied. In fact, if family
ties were the only criterion by which immigrants would choose their place
of residence themselves, one would not need the government allocation
policy in order to maintain the exogeneity assumption with regard to
local labor demand shocks. However, local labor market conditions are
likely to have played a role in the choice of place of residence before the
introduction of the new legislation in 1996, as suggested by figure 1, which
shows the variation of ethnic German immigrant inflow rates across West
German counties before the introduction of the new legislation in 1996
and thereafter. There is a significant reduction in the variation of regional
inflow rates after the introduction of the new legislation, in particular
from 1997 onward. This reduction indicates that the new allocation policy
was indeed effective in altering the direction of ethnic German immigrant
inflows and ensuring a more even distribution across Germany. It also
points toward the existence of a few particularly attractive destinations
before 1996.22

22 There are several potential reasons for the small remaining variation after
1996 shown in fig. 1. First, the quotas for each federal state and a large number
of counties were not adjusted to changes in their corresponding populations after
they were originally set. In addition, when the state quotas were set in 1993, they
were not exclusively based on the resident population but also on the strength
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Fig. 1.—Variation in the ethnic German immigrant inflow rate, 1992–2001.
Values depicted are deviations from the mean ethnic German inflow rate in each
year. The inflow rates are calculated as the number of ethnic German immigrants
allocated, divided by the overall population in the county at the end of the previous
year. Only the 168 counties in states that implemented the Assigned Place of
Residence Act at the latest by 1997 are depicted.

One way to investigate whether the allocation decision was indeed
exogenous with respect to individual skill characteristics, as suggested by
the overwhelming importance of family ties for the allocation decision,
is to compare the age distribution of the ethnic German immigrants that
were allocated to each federal state. These distributions were recorded at
the central admission center and are reported in table 3. If immigrants
were exogenously allocated with respect to their individual characteristics,
one would not expect there to be significant differences in their age dis-

of the economy of each state so that some states (and thus the counties they
comprise) might receive higher relative inflows than others. I control for these
differences in my empirical estimations by the inclusion of region fixed effects.
Another reason for the observed differences in relative inflows is different allo-
cation procedures. For instance, in North Rhine-Westphalia, the geographical area
of each county features as an additional factor in determining the number of
immigrants allocated, and in Lower Saxony, some counties that received a dis-
proportionate number of ethnic Germans in the early 1990s were exempted from
additional allocations for some years after 1996.
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Table 3
Age Distribution of Allocated Ethnic German Immigrants, 1996–2001

Age
Group SH HA LS BR NW HE RP BW BA SA SD

SD
Resident

Population

0–14 25.9 24.2 26.4 26.1 25.9 25.8 25.6 25.0 25.0 24.8 .7 1.2
15–24 18.7 19.7 19.2 18.9 19.3 18.6 19.1 18.9 19.0 18.9 .3 .3
25–34 15.3 15.0 14.9 15.3 14.9 15.3 15.0 14.8 14.9 15.3 .2 .7
35–44 18.2 17.8 18.0 17.5 17.7 17.8 17.4 17.8 17.7 17.9 .2 .5
45–55 9.1 10.1 8.8 9.2 9.0 8.9 9.7 9.5 9.5 9.8 .4 .6
55–64 6.4 7.1 6.6 6.8 6.6 6.7 6.6 7.0 7.2 7.0 .3 .4
164 6.4 6.2 6.2 6.3 6.6 6.8 6.6 7.1 6.7 6.3 .3 .8

Note.—West Germany’s 10 federal states are: Schleswig-Holstein (SH), Hamburg (HA), Lower Sax-
ony (LS), Bremen (BR), North Rhine-Westphalia (NW), Hesse (HE), Rhineland-Palatinate (RP), Baden-
Württemberg (BW), Bavaria (BA), and Saarland (SA).

tribution across states. As shown in table 3, the age distributions across
states are indeed very similar. As a reference point, I show the standard
deviation of each age group’s share of the overall resident population
across the same states at the end of 1995 in the last column. Apart from
the 15–24-year-olds, the standard deviation of the age group shares of the
allocated ethnic German immigrants is substantially lower than the cor-
responding standard deviation in the overall population in all age groups.
In particular, the shares of the groups ages 25–34 and 35–44, which rep-
resent a large part of the working population and are therefore most
relevant for this analysis, are very similar across states. A regression of
the age group proportions of the immigrant population allocated to each
state between 1996 and 2001 on the existing proportion at the end of 1995
and a set of age group fixed effects gives an estimate of �0.03 with a
robust standard error of 0.12.23 Hence there is no evidence that, for in-
stance, young ethnic German immigrants were allocated to states that are
generally more attractive to young people. Overall, the figures suggest
that there was an exogenous allocation of ethnic German immigrants to
each federal state with respect to their individual characteristics. Since the
allocation to each state follows similar administrative processes and de-
cision criteria as the subsequent allocation to different counties, the results
in table 3 can be regarded as indicative of an exogenous allocation within
states to different counties.

There are two additional issues that could be problematic in the context
of this study. The first is that immigrants may endogenously choose their
time of arrival in Germany to take advantage of particularly good local
demand shocks, given that proximity to family members was the main

23 Similarly, regressing annual age group shares on existing age group shares of
the resident population as well as interactions of age group and year fixed effects
yields a statistically not significant estimate of �0.01 with a robust standard error
of 0.07.
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factor determining the eventual allocated destination of a newly arriving
immigrant. However, in practice, quotas took precedence over family ties
in the allocation process, so that a migrant could never fully rely on being
allocated to a particular region. To formally investigate this issue, I regress
the annual inflow rates into each region on the employment/labor force
rate and the wage level at the beginning of each year, including both year
and region fixed effects. Both coefficient estimates of these regressions
are virtually zero and statistically not significant, with t-statistics of �0.03
and 0.58, respectively.24 In practice, current labor market conditions there-
fore did not seem to have played any significant role in determining an
immigrant’s time of arrival, most likely because the economic benefits of
moving were typically not contingent on getting a paid job in Germany
upon arrival. The second potential issue is that, in principle, relatives could
have moved to those areas that are particularly attractive before the im-
migration of the ethnic German occurs and thus allow an endogenous
self-selection of the immigrant. However, even in this quite unlikely case,
as long as the selective migration of relatives is based on permanent rather
than transitory features of the selected labor market region, I am able to
control for such behavior by including region fixed effects in the empirical
estimations.

VI. Empirical Results

A. Migratory Responses

Since the analysis in this article is based on local labor markets, it is
vital to investigate whether there is evidence for migratory responses of
the resident population to the inflows of ethnic German immigrants. By
dissipating the effect of immigration across the entire economy, one would
in that case underestimate the magnitude of the parameters of interest

and (see, e.g., Borjas 2006). Due to Germany’s relatively inflexibleb b1 2

labor market, one would a priori not expect large migration flows in
response to increased immigration, and previous results seem to confirm
this (e.g., Pischke and Velling 1997). The comparatively generous social
security system, with particularly high and long-lasting unemployment
benefits, typically counteracts the incentive to move to a different location
in the face of adverse labor market conditions.25

To evaluate the extent of migratory responses, I regress the annual
growth rate of the German and foreign population on the annual ethnic

24 The point estimate on the employment/labor force rate is with�4�0.71 7 10
a robust standard error of , while the estimate on the average wage level�424.4 7 10
is with a standard error of .�4 �40.19 7 10 0.33 7 10

25 During the 1980s, e.g., the regional disparities of unemployment rates in West
Germany widened substantially while internal migration decreased (see Bauer et
al. 2005).
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Table 4
Migratory Response of Native Germans and Foreign Nationals to Inflows
of Ethnic German Immigrants

Counties Labor Market Regions

Independent Variable
German

(1)
Foreign

(2)
German

(3)
Foreign

(4)

Ethnic German inflow rate 1.204 .089 .950 .251
(.329) (.321) (.479) (.497)

Observations 962 962 637 637
R2 .43 .17 .37 .17
Skill-specific inflow rate 1.059 1.386

(.424) (.631)
Observations 4,810 3,185
R2 .23 .31

Note.—Entries in the upper portion of the table are the estimated coefficients on the ethnic German
immigrant inflow rate in models where the dependent variable is the annual growth rate of either the
German or the foreign local population, either in West Germany’s 168 counties or in the 112 labor
market regions that implemented the law. All estimations include a full set of region and year fixed
effects. Entries in the lower portion are the estimated coefficients on the relative skill-specific ethnic
German immigrant inflow rate. The dependent variable is the annual change in the log skill share in the
five occupation groups. Additional covariates are a full set of interactions of skill and year fixed effects
as well as region and year fixed effects. Robust standard errors are reported in parentheses and are
clustered at the skill-specific regional level. Regressions are weighted by , where�1/2(1/N � 1/N )jrt jrt�1

is the overall labor force in skill group j of region r at time t. None of the reported estimates isNjrt

statistically different from 1 (or different from 0 in cols. 2 and 4 of the upper portion) at conventional
significance levels.

German immigrant inflow rates, including both year and region fixed
effects, the latter to allow for region-specific population growth trends.
I estimate at the county as well as the labor market region level. In the
absence of migratory responses of the resident population to the immi-
grant inflows, every additional ethnic German immigrant moving into a
particular county should increase the overall German population (which
includes the ethnic German immigrants) of that county by one, while the
number of foreign nationals should remain unchanged. Out-migration of
the resident German and foreign population, however, would be reflected
by coefficient estimates of less than one and less than zero, respectively.
The results from these regressions are shown in the upper portion of table
4. There is no evidence of either native German or foreign out-migration.
Nor is there evidence that the immigrants move to areas that are partic-
ularly attractive destinations for either native Germans or foreign im-
migrants. In this case, the coefficient estimates should be greater than one
in columns 1 and 3 and greater than zero in columns 2 and 4.26 Given
that, in particular, foreign nationals are likely to move to those areas where
labor market conditions are best, one could expect a similar settlement
pattern from ethnic German immigrants, whose occupational distribution
is comparable, if they did indeed choose their places of residence endog-

26 Particularly attractive destinations are, in this context, regions that experience
annual increases in their German or foreign population that go beyond their long-
term trends.
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enously.27 These findings thus support the claim that because of their
exogenous allocation to particular counties, ethnic German immigrants
did not self-select into booming local labor markets.

Since, in the empirical model, changes in relative factor shares determine
the relative wage structure and employment rates, it is instructive to in-
vestigate whether there is evidence of skill-specific out-migration in re-
sponse to the inflow of ethnic German immigrants. Following Card and
DiNardo (2000), I relate the annual change in the overall log skill share
of a specific skill group in a locality to the predicted relative immigrant
inflow rate for that skill group:

D log (P /P ) p a � b(DI /P � DI /P ) � u ,jrt rt jrt jrt�1 rt rt�1 jr

where is the predicted skill-specific inflow rate of ethnicDI /Pjrt jrt�1

German immigrants with skill j in region r, and is the overallDI /Prt rt�1

inflow rate. If the migratory response of the resident population fully
offsets the skill-specific inflow of immigrants, then the relative inflow rate
will have no effect on the overall skill share, and the coefficient b will be
zero. By contrast, in the absence of a differential migratory response of
the resident population in a specific skill group to inflows of ethnic
German immigrants into the same group, the coefficient b will be 1. The
lower portion of table 4 shows the corresponding results for parameter
b. As before, I estimate at the county as well as the labor market region
level. The results show that there is no indication of any selective out-
migration of the resident population that could offset the changes in
relative factor shares induced by the immigrant arrival. Both parameter
estimates are relatively close to 1, with point estimates of 1.06 on the
county level and 1.39 on the labor market region level. It is therefore
unlikely that out-migration mitigated the effect the immigrant inflow had
on the regional wage structure and relative employment rates.

B. Employment and Wage Effects

Turning to the main estimation results, tables 5 and 6 present estimates
of the effect of changes in skill-specific local labor force shares on the
employment/labor force rate and average log daily wages of the resident
population. I estimate the empirical model in equations 1 and 2 first by
OLS and then using the predicted skill-specific ethnic German inflow
rate to instrument the potentially endogenous change in the skill shares
in a locality. For the first-stage estimation results, see table B2. The de-
pendent variable is either the annual change in the regression-adjusted

27 For comparison, 27.9% of ethnic German immigrants and 27.4% of foreign
nationals work (or used to work, in the case of the ethnic German immigrants)
in occupation group I, 30.0% and 31.9% in occupation group II, 18.3% and
27.3% in occupation group III, 4.9% and 7.8% in occupation group IV, and
18.9% and 5.5% in occupation group V.
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Table 5
Impact of Changes in Relative Factor Shares on the Employment/Labor
Force Rate

All Men Women

OLS
(1)

IV
(2)

OLS
(3)

IV
(4)

OLS
(5)

IV
(6)

All �.129*** �.351** �.130*** �.385* �.100*** �.321
(.014) (.153) (.019) (.210) (.024) (.273)

[2.97] [2.46] [2.21]
All unweighted �.121*** �.374** �.130*** �.370** �.109*** �.072

(.012) (.168) (.017) (.178) (.025) (.345)
[2.75] [2.75] [2.75]

All ages 25–54 �.121*** �.220* �.115*** �.266** �.091*** �.021
(.013) (.123) (.017) (.125) (.024) (.257)

[3.12] [3.09] [2.29]
Germans only �.125*** �.337** �.140*** �.417** �.112*** �.314

(.014) (.136) (.017) (.189) (.027) (.215)
[3.30] [3.23] [3.43]

Observations 3,185 3,185 3,185 3,185 3,185 3185

Note.—Entries are the estimated coefficients on the change in the log factor shares . TheD log fjrt

dependent variable is the annual change in the skill-specific employment/labor force rate. All estimations
include five occupation groups and are estimated using those 112 labor market regions that implemented
the law (see table B1). The employment/labor force rates are based on individuals already in the data at
the end of 1995 and are adjusted for differences in individual specific characteristics across labor markets.
Additional covariates are a full set of interactions of skill and year fixed effects as well as region and
year fixed effects. Robust standard errors are reported in parentheses and are clustered at the skill-specific
regional level. For the IV estimates, the t-statistic of the instrument from the first-stage regression is
reported in brackets. Regressions are weighted by , where is the standard error of the2 2 �1/2(j � j ) jjrt jrt�1 jrt

fixed effect for region r at time t taken from the regression to obtain the adjusted outcomes for skill
group j.

* Denotes statistical significance at the 10% level.
** Denotes statistical significance at the 5% level.
*** Denotes statistical significance at the 1% level.

employment/labor force rate or the annual change in the regression-ad-
justed average log daily wages of the local labor force, thereby controlling
for differences in individual characteristics across labor markets.

Consider first the effect of changes in relative skill shares on the em-
ployment/labor force rate. The OLS result for the sample comprising all
local residents is reported in the first row of column 1 in table 5. The
estimated coefficient of �0.129 implies that a 10% increase in the relative
occupation share induced by additionally employed individuals reduces
the employment/labor force rate of the resident population by 1.29 per-
centage points. Instrumenting the potentially endogenous changes in the
relative skill shares with the occupation-specific ethnic German inflow
rate yields a statistically significant parameter estimate of �0.351, reported
in column 2. Since, as explained in Section III.A, ethnic German immi-
grants can only appear in the data and hence enter the numerator of the
relative local skill share by becoming employed, the estimated coefficient
can be interpreted as a displacement effect after appropriately scaling it
by the average share of those individuals in the total labor force who were
already present in the data before 1996, which is 0.89 (see footnote 14
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Table 6
Impact of Changes in Relative Factor Shares on Log Daily Wages

All Men Women

OLS
(1)

IV
(2)

OLS
(3)

IV
(4)

OLS
(5)

IV
(6)

All �.062*** �.211 �.036** �.088 �.139*** �.704
(.016) (.174) (.018) (.235) (.036) (.651)

[2.83] [2.18] [2.22]
All unweighted �.061*** �.028 �.032** .045 �.164*** �1.289*

(.015) (.162) (.016) (.193) (.051) (.682)
[2.75] [2.75] [2.75]

All ages 25–54 �.060*** �.386* �.028 �.328 �.157*** �.069
(.017) (.215) (.018) (.207) (.042) (.658)

[2.64] [2.39] [2.31]
Germans only �.060*** �.258 �.023 �.143 �.110*** �1.027*

(.015) (.186) (.017) (.224) (.038) (.623)
[2.97] [2.64] [2.79]

Observations 3,185 3,185 3,185 3,185 3,185 3,185

Note.—Entries are the estimated coefficients on the change in the log factor shares . TheD log fjrt

dependent variable is the annual change in the skill-specific average log daily wage of full-time employees.
All estimations include five occupation groups and are estimated using those 112 labor market regions
that implemented the law (see table B1). The average log daily wages are based on individuals already
in the data at the end of 1995 and are adjusted for differences in individual specific characteristics across
labor markets. Additional covariates are a full set of interactions of skill and year fixed effects as well
as region and year fixed effects. Robust standard errors are reported in parentheses and are clustered at
the skill-specific regional level. For the IV estimates, the t-statistic of the instrument from the first-stage
regression is reported in brackets. Regressions are weighted by , where is the standard2 2 �1/2(j � j ) jjrt jrt�1 jrt

error of the fixed effect for region r at time t taken from the regression to obtain the adjusted outcomes
for skill group j.

* Denotes statistical significance at the 10% level.
** Denotes statistical significance at the 5% level.
*** Denotes statistical significance at the 1% level.

for details). Accordingly, for every 10 ethnic German immigrants finding
employment, 3.1 resident workers lose their job (or do not find one when
they otherwise would have). The increase in magnitude of this estimate
by a factor of around 3 compared to the OLS result points to the existence
of unobserved skill-specific local demand shocks that attract workers into
the labor force and at the same time lead to favorable changes in labor
market outcomes. It could also be partly driven by measurement error
in the skill-share variables that leads to an attenuation bias in the OLS
estimations (see Aydemir and Borjas 2011).

Columns 3–6 of table 5 report the corresponding OLS and IV results
separately for men and women. For the specification using the entire
resident workforce in the first row, these are very similar, though some-
what less precisely estimated for women, with IV estimates of �0.385
(0.210) for men and �0.321 (0.273) for women. Rows 2–4 of table 5 show
estimates of for a number of alternative specifications and subgroups.b1

In the second row, I report the unweighted regression results for both
the OLS and IV estimations. For the overall sample and the sample of
men, estimates are very similar in magnitude to their counterparts in the
weighted regressions. For women, the IV estimate becomes substantially
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smaller, with a point estimate of �0.072. Since the data have some short-
comings in terms of capturing movements into and out of the labor force,
I estimate the model separately for individuals ages 25–54 for whom these
movements are less of an option in adjusting to changing labor market
conditions. The corresponding results are reported in the third row of
table 5. The point estimates indicate a smaller effect on the employment/
labor force rate than that found when using all individuals, which in turn
implies that young workers ages 15–24 and old workers ages 55–64 are
more negatively affected by the inflow of ethnic German immigrants.
This is in line with recent U.S. evidence that employment levels of young
workers are particularly likely to be affected by the inflow of low-skilled
immigrants (Smith 2012, in this issue). As in the unweighted regressions,
the results differ substantially for men and women. While the impact on
the employment/labor force rate of men is negative (�0.266) and signif-
icant at the 5% level, the point estimate for women is close to zero
(�0.021) and not statistically significant. The bigger effect for men in-
dicates some gender segmentation of the labor market and could be due
to either men’s higher substitutability with the mostly male immigrants
who enter the labor market after arrival, or the fact that women have a
higher propensity to drop out of the labor force if they become unem-
ployed. In the last row of table 5, I investigate whether there are different
effects for the native German population compared to foreign nationals
living in Germany, who make up about 10% of the labor force. Due to
the limited sample size for the latter group in the region/occupation cells,
estimating separately for them is not viable. However, I can estimate
separately for native Germans and compare the results with those obtained
when using all individuals to obtain at least an indication of whether the
effect on foreign nationals is likely to be larger or smaller than that on
Germans. The point estimates for the IV estimation turn out to be quite
similar, and the differences not statistically significant, suggesting that
foreign nationals and native Germans are similarly affected by the inflow
of the ethnic Germans.

Columns 1 and 2 of table B3 report estimates from a number of ad-
ditional robustness checks carried out for the overall sample of local
residents (corresponding to cols. 1 and 2 of the first row in table 5).
Focusing on the IV results, in the first row I use the occupational dis-
tribution of ethnic German immigrants as observed in Germany rather
than based on the last occupations in their country of origin and reestimate
the model with this information. This addresses to some extent the issue
of occupational downgrading of migrants after arrival in Germany. The
results are very similar, with a point estimate of �0.294 compared to the
original �0.351. In the second row, again using the last occupation re-
ported in the country of origin, I drop occupation group V, the high-
skilled professional and technical workers, from the sample, since occu-
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pational downgrading is likely to affect this group of immigrants the most.
Again, the estimates are relatively similar, although, with an estimate of
�0.543, somewhat larger in magnitude. I then change the time interval
underlying the analysis, using 2-year intervals rather than year-to-year
changes. The results are reported in the third row. Due to the drop in
the number of observations, the estimates lose precision, but point esti-
mates are still comparable. Finally, I repeated the entire analysis using
educational attainment rather than occupations as a skill definition. The
IV estimates reported in the last two rows of table B3 are again of similar
magnitude to the corresponding estimates found for the occupation-based
regressions.

Turning to the impact of changes in relative skill shares on wages, table
6 reports the results for the coefficient in equation (2). The OLSb2

estimate for the sample comprising all local residents reported in the first
row in column 1 is �0.062, implying that a 10% increase in the relative
skill share in a locality through additionally employed individuals de-
creases relative wages by 0.62%. The IV result reported in column 2 does
not show a statistically significant negative effect of ethnic German im-
migrant inflows on wages, with a point estimate of �0.211 and a standard
error of 0.174.28 The IV estimates of most of the additional specifications
that I estimate and report in table 6 are not precisely estimated and are
inconclusive regarding the effect on relative wages. Although, with one
exception, always negative, the only marginally significant result in the
sample that pools men and women is the estimate for the population ages
25–54 in the third row of column 2, which would imply that a 10%
increase in the relative skill share leads to a 3.86% decrease in relative
wages. Looking at men and women separately points toward larger neg-
ative effects on the relative wages of women. For the sample including
all residents, the estimate for men is �0.088 (0.235), while the estimate
for women is �0.704 (0.651); both, however, continue to be statistically
insignificant.

While the absence of significant wage effects of immigration is consis-
tent with most of the existing evidence for Germany, the conclusion that
immigrant inflows into a local labor market have a detrimental effect on
the employment/labor force rate stands in contrast to a number of other
studies for Germany, for instance, Pischke and Velling (1997), Bonin
(2005), and D’Amuri et al. (2010). All these studies, however, use an
alternative identification strategy, and the first two also cover a different
time period, 1985–89 and 1975–97, respectively, so that the results are not
necessarily comparable. In addition, and in contrast to this analysis, the

28 Given the negative effects on employment, these wage estimates are likely to
be upward biased due to negative selection into unemployment. Card (2001)
estimates this selectivity bias to be of the order of 0.05.
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main results from the spatial correlation study by Pischke and Velling
identify a medium-run effect of immigration by looking at changes over
a 4-year period.29 The longer time period allows more scope for labor
market adjustments through compensatory population flows as well as
changes in the output mix and production technology of the local econ-
omy, both channels that would tend to reduce the effect on relative local
labor market outcomes (see, e.g., Lewis 2003, 2011; González and Ortega
2011). The finding of a significant displacement effect of the order of 0.31
for 1, however, corresponds closely with the findings from a recent anal-
ysis on the establishment level, which finds a displacement effect of around
0.3 native workers for every one additional immigrant hired (Campos-
Vazquez 2008).

The fact that I do not find any strong evidence of negative wage effects,
in particular for men, may be explained by Germany’s relatively inflexible
labor market due to its strong unions and strict labor market regulations.
Although in decline, union coverage was still high at 68% in 2000 (OECD
2004).30 In addition, wages in Germany are to a large extent set by sector-
level collective wage agreements, leaving little room for wage adjustments
on the regional level, in particular for men, who are much more likely
than women to be union members (Fitzenberger, Kohn, and Qingwei
2011) and who tend to work in sectors with higher union coverage rates.
The overall scope for short-term adjustments in the wage structure in
Germany in response to immigrant inflows is therefore limited. This may
also explain why I find relatively large adjustments in relative employment
levels: with rigid wages and at least some degree of substitutability be-
tween the resident workforce and newly arriving immigrants in the pro-
duction process, an increase in labor supply through immigration leads
to an increase in unemployment of the resident population unless it in-
duces a sufficiently large increase in labor demand. However, as Pischke
and Krueger (1998) point out, constraints and rigidities on the product
market are relatively pronounced in Germany, affecting precisely this
demand side of the labor market. For instance, it is much more difficult
to start up a new business in Germany than it is in the United States,
which contributes to the economy’s sluggishness in creating additional
jobs when its population expands. In fact, total employment in Germany
increased by only 1.4% between 1991 and 2001, while the working age
population increased by 4.7% (of which around 46% was due to ethnic
German immigrants and 45% due to immigration of foreign nationals).31

29 Pischke and Velling (1997) also estimate models using annual foreign inflows
separately for each year between 1986 and 1989. Most of the estimated effects on
the unemployment rate are positive, but only few are significant at conventional
levels.

30 For comparison, the corresponding figure for the United States is 14%.
31 Source: Statistical Office and own calculation.
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This explanation is also supported by the results of a cross-country study
carried out by Angrist and Kugler (2003). Analyzing the impact of im-
migrants on native employment rates in 18 European countries, the au-
thors not only find evidence of a substantial displacement of native work-
ers by immigrants, ranging from 35 to 83 native job losses for every 100
immigrants in the labor force, but also some clear indication that this
effect is exacerbated by rigidities in the product market, such as high
business entry costs, and reduced flexibility on the labor market, for
instance, through employment protection, union coverage, and minimum
wages.

As pointed out in Section III.B, the main source of variation I exploit
in the empirical estimations is differences in the existing skill compositions
across local labor markets. One concern in this context is that my results
may be driven by unobserved trends in skill-/region-specific labor market
outcomes that are correlated with the initial skill share in a locality. For
instance, if for some reason regions with a small initial share of a particular
skill group tend to experience faster declining employment and wage rates
than regions with a large initial share, then even if there was no effect of
an immigrant inflow on labor market outcomes, the empirical estimates
would still show a negative effect. This is because, as described in Section
III.B, the lower the initial share of a particular skill group in a locality,
the larger will be the percentage change in this share induced by the inflow
of ethnic German immigrants. The observed negative correlation between
the percentage change in the relative skill share and changes in labor
market outcomes would in this case, however, be entirely driven by the
underlying correlation between the initial skill share and future changes
in labor market outcomes.

To investigate this issue, I estimate models similar to equations (1) and
(2) but now relating changes in labor market outcomes directly to the
initial skill shares in a locality. I use the skill share lagged by twofjrt�2

periods to mimic as closely as possible my previous estimations in which
I also used the skill-specific labor force lagged by two periods to construct
the instrumental variable. To minimize the influence of any other com-
pounding factors and isolate the effect of initial skill shares, I estimate
these models for the period 1985–88. This is a period of relatively little
immigration to Germany that, at the same time, is sufficiently distant
from the strong recession of 1981–82. A significant correlation between
the initial skill share and changes in labor market outcomes wouldfjrt�2

point toward unobserved skill-/region-specific trends that are not ac-
counted for in the model set out in Section III.A. The estimated coeffi-
cients on the initial skill share variable from these regressions are 0.007
(0.008) for the employment/labor force rate regression and 0.006 (0.010)
for the wage regression, indicating that the initial skill share is not sys-
tematically related to future changes in these labor market outcomes. In
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addition, all estimated gender-specific coefficients are also close to zero
and statistically not significant (for the complete set of results, see table
B4). Based on these findings, I conclude that unobserved long-term trends
correlated with the initial skill shares in a locality are unlikely to be driving
the results of the empirical estimations.

VII. Conclusions

The arrival of ethnic German immigrants and their distribution across
local labor markets by the German government offers a unique quasi-
experiment to investigate the impact of immigration on labor market
outcomes. The empirical results show that shifts in the relative supply of
different skill groups in a locality systematically affect the employment/
labor force rate of the resident population. Like previous researchers, I
find suggestive evidence that unobserved skill-specific demand shocks lead
to downward-biased OLS estimates of the effect of these relative supply
shifts. Instrumenting the supply shifts with the ethnic German inflow
rate points toward a short-run displacement effect of around 3.1 unem-
ployed resident workers for every 10 immigrants that find a job. I do not
find conclusive evidence of any detrimental effect on relative wages. The
fact that German labor markets adjust to immigrant inflows through
changes in employment rather than wages is potentially due to Germany’s
institutional setting in which strong unions allow relatively little wage
flexibility, at least at the regional level and in the short run.

Apart from estimating the short-run labor market effects of immigration
in Germany, this study also emphasizes the importance of the existing
structure of a labor market in determining the effect of an immigrant
inflow using spatial correlations. An identical relative inflow of immi-
grants into two regions will have substantially different impacts on local
labor market outcomes if these regions differ in terms of their existing
skill mix. In the context of a governmental allocation policy such as the
one described in this article, an even distribution in terms of numbers of
immigrants relative to the existing population does not therefore neces-
sarily lead to an even distribution of the resulting labor market effects
across regions.

Appendix A

Sample Description

All data on the local labor force are based on the IAB Employment
Subsample, 1975–2001. For each year, I collect the relevant information
at the cut-off date of December 31. I delete all individuals who are mar-
ginally employed (geringfügig beschäftigt, pers_gr p 109, 209, 110, 202,
210). I also delete observations that indicate a parallel employment spell
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(level2 ( 0). I impute missing or unknown values for occupation, edu-
cational attainment, and location of an individual, with the most recent
information from previous spells of the same individual, if available. Oc-
cupations are aggregated to five groups based on the American SF-3 Oc-
cupation Table. The aggregation key can be obtained upon request. Ed-
ucation levels are aggregated to three groups: “low’’ for individuals
“without completed education’’ (bild p 0), “without A-levels and without
vocational training’’ (bild p 1), or “with A-levels but without vocational
training’’ (bild p 3); “intermediate’’ for individuals “without A-levels but
with vocational training’’ (bild p 2) or “with A-levels and with vocational
training’’ (bild p 4); and “high’’ for individuals “with (technical) college
degree’’ (bild p 5, 6). Potential experience is calculated as current year
minus year of birth minus age at the end of educational/vocational train-
ing. The average age for each education level is set at 15 for individuals
“without completed education,’’ 16 for those “without A-levels and with-
out vocational training,’’ 19 for those “without A-levels but with voca-
tional training’’ or “with A-levels but without vocational training,’’ 22
for those “with A-levels and with vocational training,’’ and 25 for those
“with (technical) college degree’’ or unknown or missing values (which,
based on their average wage rate, seem most similar to college educated
individuals). Foreign nationals are aggregated to 16 groups according to
their countries or regions of citizenship: Turkey, former Yugoslavia, Italy,
Greece, Poland, the former Soviet Union, Portugal, Romania, Western
Europe, Central and Eastern Europe, Africa, Central and South America,
North America, Asia, Australia and Oceania, and Others. Individuals are
considered unemployed if they are benefit receivers (typ1 p 6). For the
construction of average wages, I only consider individuals who are work-
ing full-time (stib ! 5). All wages are converted into real wages in euros
at constant 1995 prices using the German consumer price index (CPI) for
all private households. Wage records that are right-censored at the social
security contribution ceiling are imputed using a method developed by
Gartner (2004). I aggregate the 326 West German counties (excluding
Berlin) to 204 labor market regions of which eventually 112 are used for
the empirical analysis, applying an aggregation key provided by the IAB.
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Table B2
First-Stage Results

Employment Rates Log Wages

All Men Women All Men Women

All 2.058*** 1.712** 2.933** 1.760*** 1.382** 2.350**
(.693) (.695) (1.328) (.622) (.635) (1.058)

All unweighted 1.752*** 1.752*** 1.752*** 1.752*** 1.752*** 1.752***
(.637) (.637) (.637) (.637) (.637) (.637)

All ages 25–54 2.242*** 2.280*** 3.351** 1.750*** 1.855** 2.373**
(.718) (.738) (1.461) (.662) (.778) (1.027)

Germans only 2.297*** 2.162*** 3.299*** 1.844*** 1.812*** 2.169***
(.696) (.670) (.961) (.622) (.686) (.777)

Observations 3,185 3,185 3,185 3,185 3,185 3,185

Note.—Entries are the estimated coefficients on the supply-push component of ethnic German im-
migration from the first-stage regressions. The dependent variable is the change in the log factor shares

. See table 5 for further notes.D log fjrt

** Denotes statistical significance at the 5% level.
*** Denotes statistical significance at the 1% level.
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Table B3
Impact of Changes in Relative Factor Shares on the Employment/Labor
Force Rate and Log Daily Wages—Robustness Checks

Employment Rates Log Wages

OLS
(1)

IV
(2)

OLS
(3)

IV
(4)

Use microcensusa �.129*** �.294** �.062*** �.548
(.014) (.145) (.016) (.487)

[2.98] [1.44]
Occupation group 1–4b �.135*** �.543* �.068*** �.180

(.017) (.287) (.019) (.288)
[1.93] [1.69]

Two-year intervalsc �.071*** �.223 �.059*** .002
(.015) (.175) (.019) (.276)

[2.08] [1.61]
Education groupsd �.069*** �.558* �.065** .430

(.024) (.337) (.026) (.396)
[1.70] [1.89]

Education groups unweightedd �.065*** �.262*** �.071*** .006
(.018) (.096) (.021) (.102)

[3.38] [3.38]

Note.—Entries are the estimated coefficients on the change in the log factor shares . TheD log fjrt

dependent variable is the annual change in the skill-specific employment/labor force rate in cols. 1
and 2, and the annual change in the skill-specific average log daily wage of all full-time employees
in cols. 3 and 4. All estimations include either five occupation or three education groups and are
estimated using those 112 regions that implemented the law (see table B1). Both outcome measures
are based on all individuals already in the data at the end of 1995 and are adjusted for differences
in individual specific characteristics across labor markets. Additional covariates are a full set of
interactions of skill and year fixed effects as well as region and year fixed effects. Robust standard
errors are reported in parentheses and are clustered at the skill-specific regional level. For the IV
estimates, the t-statistic of the instrument from the first-stage regression is reported in brackets.
Regressions are weighted by , where is the standard error of the region fixed effect2 2 �1/2(j � j ) jt t�1 t

taken from the regression to obtain the adjusted outcome.
a Estimation uses occupational distribution of ethnic German immigrants as observed in the

German Microcensus. Ethnic German immigrants are identified as individuals with German citizen-
ship that arrived in Germany in any particular year between 1996 and 2001. Sample size 3,185
observations.

b Estimation using only occupation groups 1–4. Sample size 2,548 observations.
c Estimation using 2-year intervals. Sample size 1,680 observations.
d Estimation where skill groups are defined by educational attainment. Three groups are distin-

guished: low, intermediate, and high (see the online data archive). Educational attainment of ethnic
German immigrants taken from German Microcensus. Sample size 1,911.

* Denotes statistical significance at the 10% level.
** Denotes statistical significance at the 5% level.
*** Denotes statistical significance at the 1% level.
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Table B4
Impact of Initial Skill Shares on Labor Market Outcomes, 1985–88

All Men Women

Independent Variable D(N /P )jrt jrt D log wjrt D(N /P )jrt jrt D log wjrt D(N /P )jrt jrt D log wjrt

Initial skill share .007 .006 .004 .001 �.005 .014
(.008) (.010) (.011) (.013) (.016) (.025)

Observations 2,240 2,240 2,240 2,240 2,240 2,240
R2 .80 .66 .72 .69 .86 .74

Note.—Entries are the estimated coefficients on the local skill share lagged by two periods, . Thefjrt�2

dependent variable is either the annual change in the employment/labor force rate or the annual change
in the average log daily wage for the period 1985–88. All estimations include five occupation groups and
are based on those 112 labor market regions that implemented the law. Employment and wage rates are
adjusted for differences in individual specific characteristics across labor markets (see main text). Ad-
ditional covariates are a full set of interactions of skill and year fixed effects as well as region and year
fixed effects. Robust standard errors are reported in parentheses and are clustered at the skill-specific
regional level. Regressions are weighted by , where is the standard error of the fixed2 2 �1/2(j � j ) jjrt jrt�1 jrt

effect for region r at time t taken from the regression to obtain the adjusted outcomes for skill group j.
None of the reported estimates is statistically different from 0 at conventional significance levels.

References

Altonji, Joseph G., and David Card. 1991. The effects of immigration on
the labor market outcomes of less-skilled natives. In Immigration, trade,
and the labor market, ed. John M. Abowd and Richard B. Freeman,
201–34. Chicago: University of Chicago Press.

Angrist, Joshua D., and Adriana D. Kugler. 2003. Protective or counter-
productive? Labour market institutions and the effect of immigration
on EU natives. Economic Journal 113, no. 488: F302–F331.

Aydemir, Abdurrahman, and George J. Borjas. 2011. Attenuation bias in
measuring the wage impact of immigration. Journal of Labor Economics
29, no. 1:69–113.

Bauer, Thomas, Barbara Dietz, Klaus F. Zimmermann, and Eric Zwintz.
2005. German migration: Development, assimilation, and labour market
effects. In European migration, ed. Klaus F. Zimmermann, 197–261.
Oxford: Oxford University Press.

Bauer, Thomas, and Klaus F. Zimmermann. 1997. Unemployment and
wages of ethnic Germans. Special issue, Quarterly Review of Economics
and Finance 37:361–77.

Bender, Stefan, Anette Haas, and Christoph Klose. 2000. The IAB Em-
ployment Subsample, 1975–1995: Opportunities for analysis provided
by the anonymised subsample. Journal of Applied Social Science Studies
120:649–62.

Bonin, Holger. 2005. Wage and employment effects of immigration to
Germany: Evidence from a skill group approach. IZA Discussion Paper
no. 1875, Institute for the Study of Labor, Bonn.

Borjas, George J. 2003. The labor demand curve is downward sloping:
Reexamining the impact of immigration on the labor market. Quarterly
Journal of Economics 118, no. 4:1335–74.



Labor Market Impact of Immigration in Germany 211

———. 2006. Native internal migration and the labor market impact of
immigration. Journal of Human Resources 41, no. 2:221–58.

Borjas, George J., Jeffrey Grogger, and Gordon H. Hanson. 2008. Im-
perfect substitution between immigrants and natives: A reappraisal.
NBER Working Paper no. 13887, Cambridge, MA.

Bundesagentur für Arbeit. 2004. Arbeitsmarkt 2003. Nürnberg: Amtliche
Nachrichten der Bundesagentur für Arbeit.

Bundesverwaltungsamt. 2004. Jahresstatistik Aussiedler und deren An-
gehörige—Alter, Berufe, Religion, Verteilung und Herkunfsländer, 2003.
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