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1 Introduction

The question how immigration affects the employment opportunities of the native workforce

is a long-debated empirical issue in labor economics. In the basic model of a competitive

labor market, unless the labor demand curve is perfectly elastic, it is clear that an inflow

of immigrant labor should lead to a higher wage or lower unemployment for local workers

whose skills are complementary, and have a negative impact on natives whose skills are

substitutes. Yet empirically it has been proven very difficult to substantiate the hypothesis

that an immigrant influx has an adverse effect on competing native workers. It appears that

the conclusion to be drawn from the large number of available studies, see Borjas (1994)

and Lalonde and Topel (1996) for surveys, is that immigration does not have a sizeable

and significant effect on employment and wages of natives in the same segment of the labor

market, even when the immigrant supply shock is large.

If migrants penetrate a closed labor market at random, the correlation between the

change in outcomes for natives on this labor market and the change in the share of immi-

grants in the relevant workforce measures the impact of immigration on competing natives.

The typical empirical analysis, beginning with Grossmann (1982), defines the relevant la-

bor market in geographic terms. Perhaps the most influential study on the correlation

between natives’ wages and the number of immigrants in a locality analyzes the impact of

the Mariel boatlift from Cuba to the metropolitan area of Miami— although this exogenous

shock raised the local workforce quite dramatically, Card (1990) does not find evidence for

a significant adverse effect on natives’ employment and wages.

However, the spatial approach may yield biased results. First, immigrants tend to

arrive in areas where the potential return to their particular skills is especially high (Borjas

2001). This may lead to a spurious positive correlation between the share of immigrants and

the labor market outcomes of locals, which is difficult to control even by use of instruments

(Altonji and Card 1991). Second, the effects of a local supply shock from international

migration may spread beyond the locality, if capital or native workers respond by relocating.

If, for example, native workers respond to a deterioration of local employment opportunities

by moving to other labor markets, the measured impact of the immigrant shock will be small

since immigration eventually affects all local labor markets. An empirical approach to

handle this problem is to jointly analyze the native migration decisions and labor market
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outcomes (Card 2001), but in any case it remains difficult to control the role of capital

movements.

As an alternative to the geographic approach, Borjas (2003) proposes to study the

market for skills as an analogy to the closed market consistent with the textbook model

of labor supply and demand. The underlying idea is that workers with the same level of

education participate in a national labor market, but are imperfect substitutes if they are

endowed with different levels of work experience. Under this assumption, there may be

sufficient exogenous variation to identify an effect on competing natives, if the immigrant

supply shock is not evenly balanced across schooling and experience cells, and over time.

The advantage of this strategy is that the size of the native workforce in each skill cell is

almost fixed, which means that the potential for reallocation processes contaminating the

estimates is reduced.

This study takes the skill group approach to German register data covering the period

1975-97— the Regional File of the IAB Employment Subsample. Our estimates do not

support the hypothesis that penetration of migrants into education-experience cells has a

significant negative impact on the earnings and employment opportunities of native men.

The results indicate that a 10 percent rise of the immigrant share in the workforce at

most reduces natives’ wages by less than one percent and does not increase unemployment.

Though adverse effects appear somewhat stronger for less-qualified and older workers, our

evidence for Germany altogether strongly contrasts that by Borjas (2003) who presents very

robust empirical evidence indicating that over the past decades, immigration to the United

States has substantially worsened the labor market opportunities of native workers in the

same skill group as migrants.

The remainder of the paper is structured as follows. The next section elaborates on

the empirical strategy to measure the labor market impact of immigration on the basis of

skill groups. Section 3 discusses the data, whereas Section 4 presents our estimation results.

Section 5 concludes.

2 Estimating the Impact of Immigration via Skill Groups

The basic laws of supply and demand have clear-cut implications for how a supply shock

should affect prices and quantities in an isolated market. Given an upward-sloping labor
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supply curve, the outcome of an immigrant supply shock, which shifts the supply curve

outward, is a decline in wages reducing the amount of labor supplied by the competing

incumbent workforce. Hence native unemployment increases. The fundamental prediction

of a real wage decline in general also holds in a more elaborated framework where immi-

gration is allowed to affect prices of goods produced and therefore shifts the labor demand

curve (Johnson 1980). In principle labor market conditions for competing native workers

can only remain constant, if labor demand is insensitive to wages. In this case the market

would absorb any additional labor supply from immigrants at the prevailing real wage of

natives. However, there is little empirical evidence that the labor demand curve could be

perfectly elastic (Hamermesh 1993).

These considerations are valid for any segment of the labor market where immigrant

and native workers can actually be regarded as competitors. In order to investigate the

impact of immigration on employment opportunities, one therefore has to determine the

relevant labor market segments. Analysis of aggregate production technologies suggests that

different skill levels are not perfectly substitutable in an economy, but rather employed in

certain proportions. If this is correct, an ideal strategy to estimate the labor market impact

of immigration is to investigate changes in the relative remuneration of different skill groups

in response to changes in the relative supply of these skills through immigration. The

obvious problem with this approach is that if workers are classified according to standard

measures of skills, such as the level of educational attainment, there will be too little

identifying variation.

However, human capital theory in the tradition of Mincer (1974) and Becker (1975)

stresses that skills acquired on-the-job are an important component of knowledge raising

individual productivity. Empirical evidence furthermore suggests that similarly educated

workers with different experience levels are not perfect substitutes. For example, the seminal

study by Welch (1979) analyzing the impact of the baby boom on the wages of different

birth cohorts shows that workers in more distant experience cells are less likely to influence

each other’s labor market outcomes than workers that are close in terms of number of years

worked. Also the more recent evidence on the link between cohort size and wage structure

in Card and Lemieux (2001) supports the hypothesis that different experience groups are

less than perfect substitutes.

The insight that schooling and experience play a role in defining distinct skill groups

may provide an better basis for an empirical analysis of how immigrants affect the em-
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ployment opportunities of natives. Provided that immigration into groups with a certain

educational attainment is imbalanced across experience cells, there could exist a great deal

more exogenous variation in supply shocks. This could help identifying the labor market

impact of immigration. Of course, the key underlying assumption of this empirical approach

is that there is a single national labor market for particular skill groups, so that one can

only observe one wage-employment outcome for each group at a point in time.

Let Nijt be the number of native workers who have schooling level i, experience level

j, who are observed at a point in time t. Likewise, let Mijt be the number of immigrants in

the schooling-experience-time cell (i, j, t). All workers observed with combination (i, j) at

a given point in time define a skill group. The immigrant supply shock for this skill group

can then be measured by

mijt =
Mijt

Nijt + Mijt
, (1)

i.e. the percentage of total labor supply in a skill group coming from immigrant workers.1

The most basic regression model to analyze the empirical correlation between an immigrant

shock and labor market outcomes of natives pools the data for all skill-period observations

to estimate:

yijt = βmijt + σi + νj + θt + εijt, (2)

where yijt is the mean value of a particular labor market outcome for natives in the (i, j) cell

at a point in time t, σi is a vector of fixed effects associated with the level of schooling, νj is

a vector of fixed effects associated with the level of experience, θt is a vector of period fixed

effects, and εijt is a remainder error term. The hypothesis to be tested is if the estimate of

the parameter β is significantly different from zero and exhibits the expected negative sign.

The linear fixed effects in the basic empirical model (2) control for systematic dif-

ferences in the labor market outcomes with regard to different educational attainment,

experience, and periods. In the empirical analysis below, we will most of the time employ

an extended specification, which controls for a full set of interactions between the vectors

of fixed effects. To be specific, we will estimate the following regression model:

yijt = βmijt + σi + νj + θt + σiνj + σiθt + νjθt + εijt. (3)

1 An alternative measure for the immigrant supply shock would be the percentage increase in the supply
of the skill group that can be attributed to immigration, ms

ijt = Mijt/Nijt. Estimation results obtained
on this basis are not substantially different.
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This extension allows for the possibility that experience profiles are not the same across

educational groups through the interaction σiνj . Moreover, the interactions σiθt and νjθt

control for the possibility that the correlation between labor market outcomes and the

level of schooling respectively experience is not constant over the observation period. Note

that the inclusion of the interaction term σiνj implies that the impact of the immigrant

supply shock on natives’ labor market opportunities is identified through changes within

education-experience cells over time.

3 Data and Sample

The empirical analysis is based on repeated cross sections drawn from the Regional File of

the IAB Employment Subsample (IABS-R). The structure of the IABS-R is very similar to

the more widely used standard IAB Employment Subsample, but covers a longer time span

ranging from 1975 to 1997.2 The IABS-R is based on a one percent random sample drawn

from West German Social Security records, to which all employers are obliged to report at

least once a year. The wage information available for employed individuals therefore covers

all earnings subject to statutory Social Security contributions. Any individual who worked

in a job covered by Social Security at least once during the observation period may be a

member of the sample. For these individuals, the IABS-R not only records employment

spells, but also periods of drawing benefits from unemployment insurance.

The IABS-R is generally representative for both the native and the foreign population

in Germany. It is suitable for the purpose at hand because it records information on

wages, employment status, age, completed education, and nationality. The data has some

limitations, however. First, by construction it does not cover occupations that are exempted

from statutory Social Security. This concerns workers employed in minor employment

contracts (Geringfügige Beschäftigung) and especially the self-employed.3 If there was some

differential sorting between immigrants and natives into these types of employment, this

could be a source of bias in the empirical analysis.

Second, in contrast to the available information on labor market outcomes in the

IABS-R, the data on educational attainment is not taken from the Social Security records

2 For an introductory description of the IAB Employment Subsample, which for the most part also applies
to the IABS-R, see Bender, Haas, and Klose (2000).

3 A third exempted group of workers is civils servants, but in this case it seems very plausible to assume
that due to legal restrictions, immigrants cannot substitute natives.
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but provided by employers. As a consequence, the level of schooling is missing for about

15 per cent of the sampled individuals and where it is available may be infected by mis-

reporting. Again, this may bias the empirical estimates supposed that the probability of

non-reporting or mismeasurement were correlated with immigrant status. Unfortunately,

so far the nature of the reporting problems in the education variable of the IABS-R has

not been researched, so that it is difficult to know if this is indeed a relevant problem in

the present context.

Finally, the status as a an immigrant is only identified on the basis of non-German

citizenship. The fact that the data lacks the date of entry into Germany has clear disad-

vantages. In particular, we cannot distinguish foreign citizens who are born abroad from

those born in Germany. As a result, the immigrant supply shocks derived from the data

will partly reflect the second generation of the population of foreign origin entering the

labor market, rather than a fresh influx of international migrants. This would pose less of a

problem, if it was possible to impute, in the tradition of Chiswick (1978), the effective labor

market experience of foreigners by estimating the differential value that German employers

attach to experience acquired abroad or at home. However, this type of analysis would

again require information on immigrants’ duration of stay in Germany.

In the regression analysis, the dependent variables will be the mean of log wages and

the unemployment rate of the native population in a skill group. The IABS-R data comes

in the form of an event history, which allows determining these two variables at any given

point in time. We decide to represent labor market outcomes in a given year by the cross

section as observed on the 1st of September. Much of the empirical analysis will incorporate

the complete set of available cross sections for the individual years t = 1975, · · · , 1997.

Wages are recorded in the data as gross earnings per day of an employment spell,

which means that we can control for the length of the period worked, but not for exact

working hours. As only categorized information on working hours (full-time, part-time, less

than part-time) is available, we restrict the working sample to full-timers. Because earnings

are subject to Social Security contributions only up to a unitary threshold, recorded wages

are top-coded. To avoid bias from eliminating individuals whose wage is at or above the

threshold, we have to impute censored wages. We therefore run, in a first step, a tobit

regression including age, education, occupation, sector and job type variables. In a second

step, wages are simulated taking random draws from the estimated conditional truncated
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distribution for censored individuals. Wage data are deflated to 1995 values by using the

consumer price index.

Regarding employment outcomes, we define the relevant unemployment rates µijt by

the number of recipients of unemployment benefits with German nationality in a (i, j, t)

cell, Nu
ijt, relative to the entire native population that is observed in this skill group:

µijt =
Nu

ijt

Nijt
. (4)

This measure obviously deviates from the official unemployment rate concept. First, the

nominator ignores individuals who are not eligible for benefits and therefore not registered

as unemployed. Second, the denominator only consists of the population as registered in

the data —workers employed in a job covered by Social Security and benefit recipients—

instead of the total of dependent employees and registered unemployed. We also cannot

observe if immigration into a labor market discourages native workers from searching, i.e. if

immigration impacts on the rate of labor market participation. Overall, the unemployment

rates retrieved from the IABS-R appear smaller than the official measures. A main reason

for this, however, is undersampling of unemployment spells in the process of constructing

the original data set.4 However, as this is process is random, there is no reason to speculate

that it could lead to correlation between immigrant supply shocks and the unemployment

rate measured for natives.

According to the concept explained in the previous section, classification of all in-

dividuals into skill group follows educational attainment and work experience. The data

report four different types of formal qualification which refer to the highest degree qualify-

ing for a job obtained by an individual. In particular, we distinguish between persons who

did not finish an apprenticeship training, finished an apprenticeship training, graduated

from a vocational school or college (Fachhochschule), or graduated from a university.

Classification of individuals according to experience is bound to be inaccurate. The

data does not provide neither a direct measure of the total number of years worked, nor

information on the actual age at entry into the labor market. Though the data in principle

allows following individual labor market histories over time, calculating actual work expe-

rience on this basis would lead to many truncated or censored observations. It is therefore

4 In the first years covered by the data set, this undersampling problem is so severe that it is not feasible to
construct unemployment rates from the data. Hence the empirical analysis of unemployment outcomes
will be limited to the period 1980-1997.

7



necessary to approximate experience by individuals’ current age and assuming a typical

entry age entry associated with a particular occupational degree. Obviously, since many

women at least temporarily withdraw from the labor market during periods of child rearing,

this method will lead to reasonably accurate approximations only in the case of men. We

hence eliminate women from the analysis.

For all men, we assume that the typical person without apprenticeship training ac-

cesses the labor market at the age of 16, the typical person with apprenticeship training

at the age of 19, the typical (vocational) collage graduate at the age of 21, and the typical

university graduate at the age of 24.5 As explained above, the data does not allow distinct

approximations for natives and immigrants by differential weighting of years worked in the

source country and in Germany. The analysis only looks at individuals with at most 35

years of labor market experience. For older men, the decision to withdraw from the labor

market in order to retire early comes into play, and there is empirical evidence for sys-

tematic differences in early retirement behavior between Germans and immigrants (Bonin,

Raffelhüschen, and Walliser 2000).

For much of the empirical analysis, skill groups are distinguished by classifying work-

ers into experience intervals, namely 1-5 years of experience, 6-10, 11-15, 16-20, 21-25,

26-30, and 31-35. This means that with i = 1, · · · , 4 levels of occupational qualification,

and j = 1, · · · , 7 levels of experience on the job, we obtain observations on immigrant sup-

ply shocks and natives’ labor market outcomes in 28 skill groups, at a given point in time.

By stacking the skill group data across the 23 available calendar years, we can exploit vari-

ation over 644 cells to estimate the empirical model (2), respectively (3). The immigrant

supply shock for each skill cell is computed on the basis of 82,765 to 107,722 individual

observations per year, of which between 8.9 and 11.2 percent represent immigrants.

4 Empirical Evidence

4.1 Descriptive Statistics

It is instructive to begin the empirical analysis by illustrating the immigrant labor supply

shocks that may affect the labor market outcomes of natives. Figure 1 displays the percent-

age share of immigrants in the workforce as derived from our sample, i.e. the immigrant

5 Experiments with alternative assumptions about the age at entry to the labor market did not lead to
substantially different estimates.
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supply shock on the West German labor market as a whole. The quota of immigrants

shows some remarkable variation over time, which is broadly consistent the the history of

net immigration flows. In particular, the two phases of falling migrant labor supply in the

mid 1970’s and early 1980’s overlap with a negative immigration balance corresponding to

a recruitment ban. In the 1990’s the immigrant share raises back to the initial level of

around 11 percent, as Germany experienced a very substantial net influx of foreigners that

reached more than 750,000 individuals in 1992. The reason why the immigrant quota does

not increase substantially during the final years of the observation window is that during

this period, a massive influx of East Germans and ethnic Germans from Eastern Europe,

recorded as natives, enlarged the German workforce.

For the empirical analysis, it is important that there is sufficient dispersion in the

immigrant supply shocks across skill groups. Figure 2 illustrates these supply shocks within

experience categories, differentiated by our for different categories of occupational educa-

tion, and their development over time. It is clear from this picture that there is a great

of dispersion in immigrant supply shocks. First, these shocks vary substantially between

categories of educational attainment. It if well known that in the past, immigration to

Germany has greatly increased the supply of less-educated workers (up to 40 per cent),

whereas the share of foreign workers in the upper education categories (normally less than

10 per cent) is much smaller.

What is equally important, the immigrant supply shocks within education categories

do not equally affect all experience groups, and this imbalance changes over time. For

example, immigrants raised the supply of workers without apprenticeship training and 15

to 20 years of labor market experience by around 40 percent in 1976, but only by less than

a quarter in most other experience cells. In 1986, however, the highest immigrant share

occurs in the cells of workers with 25 to 30 years of experience. A similar pattern is observed

within the group of workers with apprenticeship training. Of course, these processes are

a reflection certain immigrant cohorts moving through the age distribution. Therefore, in

the empirical model (3), which identifies the labor market impact of immigration on the

basis of changes occurring within education-experience cells over time, it will be necessary

to employ clustered standard errors to adjust for serial correlation.

A comparison of the two upper and the two lower panels of Figure 2 shows that the

immigrant supply shocks also are quite imbalanced over the different levels of education.
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In the tendency, the share of immigrant college and university graduates for the least expe-

rienced groups has declined over time, whereas for workers without an academic training,

in part due to second-generation effects, the supply of immigrants with few years of ex-

perience, after a decline during the 1980s, again reaches or even exceeds the levels of the

1970s during the 1990s. As the older immigrants with an academic training climb up the

age ladder, the overall share of the immigrant population at this education level exhibits a

remarkable decline.

Turning to labor market outcomes, there are natural differences in wages experienced

by the various education groups, and the relative outcomes furthermore change during the

observation period. Table 1 summarizes the experience profiles of natives’ log gross wages

for the four different levels of educational attainment. There is a great deal of variation in

the rate of wage growth by education and experience. Consider, for example, the samples

of workers with apprenticeship training or the sample of university graduates. During the

period 1976-1986, the wage at these education levels grew fastest for workers with 26-30

years of experience. In the decennium 1986-1996, however, wage growth was the steepest

for the workers who were 1-5 years in the labor market.

It is worth noting that the changes of the experience-earnings profiles observed in the

German data are different compared to the changes in returns to skills that have occurred

since the 1980s in other countries, notably in the United States (Katz and Murphy 1992).

For instance, it appears that the experience-earnings profile of workers without apprentice-

ship training grew relatively faster than that of workers with an academic education, and

also became steeper. During the 1990s, workers with or without apprenticeship training

at least could secure their wages in real terms, whereas real wages of vocational college or

university graduates were declining.

In sum, the data show that immigration did not have a balanced impact on the supply

of workers in segments of the labor markets defined by both education and experience. At

the same time there appears to be a huge differences in labor market outcomes within

education-experience-cells. Therefore, in principle there seems to be sufficient independent

variation in the data to identify the labor market impact of immigration on natives. Before

proceeding to a formal econometric analysis, it is instructive to look at scatter diagrams

relating the changes in labor market outcomes for natives to the changes in immigrant labor

supply within skill groups. Figures 3 and 4 show this relation for annual changes of wages
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and unemployment rates, respectively, after removing year fixed effects from the differenced

data. The plots clearly illustrate that there is in fact substantial dispersion in both the

independent and dependent variables of our empirical model, and that this dispersion is not

merely driven by outliers associated with small sample sizes in certain education-experience

cells. The raw data also illustrate, however, that there is no immediately obvious correlation

between immigrant supply shocks and labor market outcomes, neither with regard to wages

nor with regard to employment.

4.2 Econometric Analysis

We now turn to a formal analysis of the data. Table 2 presents the basic estimates of the ad-

justment coefficient β. Unless otherwise specified, the results are obtained from the regres-

sion model (3) including all the interactions between the education, experience and period

fixed effects. Furthermore, regressions are weighted by the sample size used to construct

the labor market outcome for native. Standard errors are clustered by education-experience

cells to account for the possibility of serial correlation across skill group observations.

Consider initially the results obtained when the dependent variable is the log of gross

wages of native men (see column 2 of Table 2). The estimate of the adjustment coefficient

is -0.105, and it is statistically significant at the one percent level. Note that since the

regressor mijt represents the population share of immigrants in a skill group, the estimated

coefficient β cannot immediately interpreted as an elasticity. To obtain an elasticity that

represents the percent response in wages to a percent change in immigrant labor supply,

define ms
ijt = Mijt/Nijt, which can be interpreted as the percentage increase in the labor

supply in cell (i, j, t) stemming from immigration. On the basis of the approximation

log ms
ijt ≈ 2(2mijt − 1),6 the wage elasticity can be written as follows:

∂yijt

∂ms
ijt

=
1

(1 + ms
ijt)2

× β, (5)

when yijt represents the mean of the log wage in an education-experience cell at period

t. Equation (5) shows that the proper wage elasticity is proportional to the estimated

adjustment parameter β, weighted with a factor declining in the size of the immigrant

supply shock. However, during the observation period migrant share in the male labor

force is almost constant. If one evaluates the wage elasticity at the mean value of the

6 See Borjas (2003) for a formal derivation.
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labor supply increase through immigration (-0.65 percent) the adjustment factor therefore

is very close to one (0.987). Put differently, if one looks at the full sample, the proper

wage elasticities at the mean in the German case will always be very close to the estimated

adjustment parameter. For the most part then there is no need to report them.

From the basic model, we obtain a wage elasticity of -0.102. Put differently, a 10

percent increase in the share of foreigners relative to the native workforce in an education-

experience group reduces the wage of native men by about one percent. One may argue that

this estimate represents a lower bound of the immigration effect. The immigrant share may

be endogenous in the sense that the labor market attracts foreigners in those skill segments

where wages are high. Even if this argument holds, it is remarkable that the estimated

negative wage effect of immigrants penetrating a skill group in Germany appears to be

much smaller than in the United States. At least, our estimate is much smaller than the

estimates in the range of four percent Borjas (2003) obtained from the skill group approach

on the basis of decennial U.S. Census data.

The regression results for the basic model also indicate (see row 3 of Table 2) that

the immigrant supply shocks do not have a significant effect on the unemployment rate

of native men. If anything, the conclusion to be drawn from this result is that the labor

market adjustment appears to work through wages rather than employment.

The remaining rows of Table 2 perform various specification tests to check the robust-

ness of the results. The coefficients reported in the second row indicate that the estimates

do not substantially change if the regressions are not weighted by the size of the skill groups

in our sample, though the estimated wage elasticity becomes somewhat larger. The results

are basically identical to those obtained from the basic estimation when regression are

weighted only with the number of employed individuals in a skill group.

Row 4 of the table addresses the problem that differences in the immigrant supply

shock mijt, as defined by (1), over time may be either due to a positive change in the

number of foreigners, or a negative change in the number of native workers occupying an

education-experience cell, for example through cohort effects in educational attainment.

The last row of Table 2 reports the results obtained from a regression adding the log of

the native workforce in a skill group, Nijt, as a regressor. It turns out that the estimated

wage adjustment parameter gets statistically insignificant. The impact of the immigrant

supply shock on native employment is positive and statistically significant, suggesting a
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complementarity between natives and foreigners even within skill groups. These results

suggest that the adjustment parameters obtained from the basic regression model (3) need

to be interpreted with some caution, as they may not only capture the impact of an increase

in the size of the immigrant workforce. In any case, they draw an even more favorable

picture of the impact of immigrants on the labor market outcomes for natives.

The results would be roughly similar, if the regressions were estimated on the basis of a

finer classification of skill groups. Classifying workers by education into one-year experience

cells, we obtain 3312 observations for the regression on wages, and 2592 observations for the

regression on unemployment. In the basic model, the estimated adjustment coefficient for

wages is -0.104 with a standard error of 0.013, and the estimated adjustment coefficient for

unemployment rates is 0.005 with a standard error of 0.009. In the model adding log Nijt

as a regressor, the wage adjustment coefficient for wages remains statistically insignificant,

whereas the employment adjustment coefficient (-0.042) gets closer to zero, but with a

standard error of 0.015 it still is statistically significant.

The coefficients reported in Table 2 were obtained by pooling all skill groups across all

years of the sample period. Table 3 reports the coefficient estimated for different periods,

which reflect the different phases of immigrant supply shocks at the aggregate level apparent

in Figure 1. The results illustrate that while in each period immigrant supply shocks are

negatively correlated with earnings, the effect is only significant during the period 1985-89

when where was a slight immigrant outflow of 0.16 percent, in terms of the native workforce.

Evaluated at the sample mean, the wage elasticity then is -0.237, which is still at the lower

end of the estimates by Borjas (2003).

The insignificant adjustment parameter on the native unemployment rate when es-

timating the model using data for the complete sample period (1980-97) reflects that the

sign of the estimated correlations actually switches across time. It turns out that the mas-

sive influx of foreign immigrants following German reunification had indeed a significant

negative impact on the employment outcomes of native men. Given the mean value of the

labor supply increase through immigration during the period 1990-97 (2.14 percent), the

semi-elasticity of the unemployment rate with regard to immigrant penetration into a skill

group is 0.145. This means a 10 percent immigrant supply shock from immigration would

raise the unemployment rate in a skill group by about 1.5 percent.
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Taken together, the evidence in Table 3 does not suggest that the elasticities based on

the skill group approach are particularly stable. This finding contrasts the results in Borjas

(2003) which suggest the ability of this approach to generate parameter estimates that are

reasonably similar, or at least are not affected by wild sign switches across adjoining periods.

In fact, the instability of the adjustment estimates in the German context resembles the

problem of the spatial correlation framework that seems unable to provide stable estimates

for the effect of immigration on the incumbent population (Borjas, Freeman, and Katz

1997).

In order to determine whether the estimated weak elasticities reflect a mixture of

complementarity and substitutability of immigrants and natives within skill groups, or

whether the significant results are being driven by particular skill groups, we have also

run the regressions on sub-samples classified by the level of educational attainment and

years of experience, respectively. When running the regressions by education level we

stack the data across low-education workers (with and without apprenticeship training) and

high-education workers (vocational college or university graduates), in order to maintain

reasonable sample sizes. Moreover, if we ran the regressions within individual education

groups, we could not include experience-period interactions to control for secular changes

of the experience-earnings profile. When running the regressions by experience levels, we

augment sample sizes by using one-year rather then five-year experience cells. The results

from these regressions are on display in Tables 4 and 5.

Table 4 indicates that the impact of immigrant supply shocks on the wages in the low

and high education groups is mostly insignificant. The estimated adjustment parameter

for low-education workers at least exhibits a stable negative sign. The only significant

parameter occurs for the period 1985-89. It drives the significant negative elasticity when

the regression is performed on the complete sample (see Table 2). Again, there is no clear-

cut pattern of the correlation between immigrant supply shocks and unemployment rates,

though the parameter estimate on the basis of the high-education sample is significant and

exhibits the expected positive sign. Looking at the estimation results for the period 1990-

97, it is clear, however, that the significant positive parameter estimated for the period

post unification (see Table 3) is identified on the basis of variation across the skill groups

with low education. Overall, these results may be taken as evidence that a change in labor
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supply associated with immigration, if it has had an adverse impact at all, has harmed the

population at the lower end of the education scale.

When the basic regression model is analyzed within separate experience groups, the

estimated adjustment coefficients display substantial heterogeneity and swings of sign. Most

of the significant effects occur within the top and bottom end of the experience scale. In

particular, there is a clear cut adverse effect of immigrants on employment opportunities

of native workers with more than 25 years of labor market experience, i.e., older native

workers. The finding that immigrants are good substitutes for native labor in this particular

segment of the labor market also comes through in the regression on native wages where the

estimated adjustment parameter is negative in three of the four sub-periods, and strongly

significant.

The results obtained from regressions on the sample of workers with short labor mar-

ket experience are less clear. This is perhaps not coincidental considering that immigrant

supply shocks, as measured in our sample, do not distinguish between the influx of new

immigrants and second generation foreigners entering the labor market. At least, the strong

post unification flows seem to have had an adverse impact on employment opportunities

of the local youth. The simultaneous significant wage increase is hard to reconcile with a

simple supply and demand framework, however. Before unification, if one only looks at

the impact of changes in the supply of immigrant labor on employment rates of natives, it

appears that within skill groups, immigrants were complements rather than substitutes to

natives.

As mentioned above, a clear weakness of our data is that we do not observe the period

when immigrants enter Germany and therefore cannot estimate their effective experience

level as valued by employers. Put differently, we may classify migrants into the wrong skill

group if we only rely on age in determining years of experience. In order to address this

problem, we opt for an alternative approach that measures skills based on the notion that

the labor market ultimately rewards the value of human capital incorporated in natives and

immigrants by wages. As a measure of effective skills, one may therefore use the position

of workers in the wage distribution. If this notion is correct, immigrants and natives with

the same level of educational attainment and the same level of remaining skills should fall

into the same wage range.
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To implement this alternative concept of effective skills, we slice the wage distribution

of native workers with the same level of educational attainment, at a given period, into 20

quantiles covering five percent of the wage distribution each. We then count how many

immigrant workers with the same educational attainment fall into the same quantile. On

this basis, we define the immigrant supply shock in analogy to equation (1).7 The second

column of Table 6 reports the results from a regression model that is specified exactly as

our basic model (3), apart from a vector of quantile fixed effects replacing the experience

group fixed effects.

This very different methodological approach to define skill groups does not confirm the

regression results discussed above. Stacking the data over the entire sample period, there

is no significant effect of immigrant supply shocks on wage growth in specific segments of

the native wage distribution. In the early periods, we even measure a strongly significant

correlation between the supply of immigrant workers and natives’ wages, indicating the

complementarity of the two types of workers within the reclassified skill groups.

As an alternative measure of effective skills, we group workers according to the type of

occupational status (blue-collar, qualified blue-collar, and white-collar workers) instead of

years of experience. Though there are clear differences in wage levels and earnings profiles

between these occupational groups, this classification clearly provides a less satisfactory

measure of skills than the wage measure analyzed before. In particular, to a certain ex-

tent individuals may have a choice to relocate in response to an immigrant supply shock,

which could generate a bias similar to that present in the spatial correlation approach. The

segmentation of labor markets along occupational status at any rate does not lead to any

systematic and significant correlation between the immigrant supply shocks in an occupa-

tional status-education cell and natives’ wages. This is also true when the regressions are

based on a sample excluding workers with short labor market experience, in order to mini-

mize the chances that native workers change to different career tracks to avoid competition

from immigrants.

Finally, as many studies estimating spatial correlations have documented that immi-

grants supply shocks, while not being harmful to natives, lower labor market opportunities

7 In this part of the analysis, we can of course only use immigrants and natives with a registered wage,
which means that we ignore the unemployed in measuring immigrant supply shocks. Obviously it is then
impossible to run regressions on the native unemployment rate.
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of earlier immigrants,8 we study to the impact of immigrants on immigrants. Table 7 reports

the adjustment elasticities obtained from calculating log real wages and unemployment rates

in the immigrant sample. The coefficients are generally different from those reported above

for native workers (compare Table 2). Moreover, the adjustment elasticities are completely

insignificant indicating a weak degree of substitutability within the immigrant population.

This result should be approached with caution, however. First, if recent immigrants

cluster in education-experience cells where the labor market opportunities of migrant work-

ers are particularly favorable, this would lead to a spurious positive (negative) correlation

between the immigrant supply shocks and the wages (unemployment rates) in a skill group.

Another problem may be that the experience-earnings profiles for immigrants confound a

cohort and an aging effect, which may not be appropriately controlled for by the fixed

effect interactions— the wage differential between more or less experienced immigrants in

a cross section could reflect both the effect of seniority pay for “older” immigrant cohorts

and the possibility that “younger” immigrants who inherently arrived more recently are

systematically less skilled.

5 Conclusion

In this paper, we have tried to analyze the impact of immigrant supply shocks on the

labor market opportunities of native German workers. Our empirical strategy exploits

the substantial variation in the share of foreigners in the workforce that can be observed

across different skill groups, if they are defined both in terms of educational attainment

and the level of labor market experience. This skill group approach, which has generated

very consistent estimates of the labor market effects of immigration for the United States,

appears to work substantially less well if it is taken to a new context. In particular, the

estimates derived from a range of possible specifications and different subsamples altogether

appear to be fairly unstable, notably across adjacent sample periods. It therefore appears

that the skill group approach cannot generally remedy a weakness of the more conventional

approach to identify immigration effects on the basis of spatial correlations, namely that

the dimension and even the algebraic sign of the estimated correlations wildly vary.

In sum, the picture emerging from our empirical evidence, which is based on register

data on wages and unemployment covering the period 1975-97, is that penetration of for-

8 See Borjas (1987) and Altonji and Card (1991) for examples.
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eigners into education-experience cells did not have a substantial negative impact on the

labor market opportunities on native men in Germany. The central estimated wage elas-

ticity indicates that a ten percent rise in the share of immigrants in the workforce would

reduce wages of natives by less than one percent. Even if this estimate would only repre-

sent a lower bound of the actual wage effects because of some uncontrolled self-selection of

migrants into skill groups with particularly high wage growth, it is clear that the adverse

wage effects of immigration are much smaller in the German labor market than in the U.S.

labor market where the parallel estimate ranges around four percent.

The estimated negative wage effect mostly stems from adjustments taking place prior

to German unification. Post unification when the German labor market was hit by a massive

influx of immigrants, it appears that the labor market adjusted mainly at the employment

margin. Our estimates for the period after 1990 indicate that a ten percent increase in

immigrant labor supply would increase the unemployment rate of natives by 1.5 percentage

points. However, the effects of immigrant shocks do not hit all segments of the labor

market uniformly. We find at least some evidence that the adverse effects are stronger for

less-qualified and older workers.

Of course, the conclusion that the labor market effects of immigration are altogether

small does not mean that the labor demand curve in Germany would not be downward

sloping. It rather indicates that foreigners and natives even with the same level of measured

skills are working in different segments of the labor market and therefore complement each

other.
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Figure 1: Aggregate Immigrant Supply Shocks 1975-1997
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Notes: Immigrant supply shock is defined as the share of immigrants in the labor force relative to the
total labor force. Source: Own calculation on the basis of the IABS-R.
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Figure 2: Immigrant Supply Shocks 1976-1996

Without Apprenticeship Training

0

0.1

0.2

0.3

0.4

0.5

0 5 10 15 20 25 30 35 40

Years of Experience

Im
m

ig
ra

nt
 S

up
pl

y 
Sh

oc
k

1976 1986 1996

Apprenticeship Training

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0 5 10 15 20 25 30 35 40

Years of Experience

Im
m

ig
ra

nt
 S

up
pl

y 
Sh

oc
k

1976 1986 1996

Vocational College

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0 5 10 15 20 25 30 35 40

Years of Experience

Im
m

ig
ra

nt
 S

up
pl

y 
Sh

oc
k

1976 1986 1996

University

0

0.02

0.04

0.06

0.08

0.1

0.12

0 5 10 15 20 25 30 35 40

Years of Experience

Im
m

ig
ra

nt
 S

up
pl

y 
Sh

oc
k

1976 1986 1996

Notes: Immigrant supply shocks as defined by equation (1). Source: Own calculation on the basis of the
IABS-R.
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Figure 3: Scatter Diagram Relating Wages and Immigration, 1975-97
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Notes: Each point in the scatter represent the yearly change in the mean of the log daily gross wage
for a native education-experience group and the corresponding change in the immigrant supply shock. Year
fixed effects have been removed from the data. The shading of an individual point in the scatter indicates the
sample size of a skill group. The black dots represent the skill groups for whom the number of observations
ranges in the top quartile, whereas the lightes grey dots represent the skill groups for whom the number of
observations ranges in the bottom quartile. Source: Own calculation on the basis of the IABS-R.
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Figure 4: Scatter Diagram Relating Unemployment Rates and Immigration, 1980-97
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Notes: Each point in the scatter represent the yearly change in the mean of the unemployment rate for
a native education-experience group and the corresponding change in the immigrant supply shock. Year
fixed effects have been removed from the data. The shading of an individual point in the scatter indicates the
sample size of a skill group. The black dots represent the skill groups for whom the number of observations
ranges in the top quartile, whereas the lightes grey dots represent the skill groups for whom the number of
observations ranges in the bottom quartile. Source: Own calculation on the basis of the IABS-R.
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Table 1: Log Real Wages of Native Male Workers 1976-96

Years of Wage Levels Wage Changes
Education Experience 1976 1986 1996 1976-86 1986-96

No apprenticeship training 1-5 4.305 4.381 4.353 0.0758 -0.0275
6-10 4.612 4.686 4.706 0.0746 0.0198
11-15 4.702 4.795 4.842 0.0934 0.0460
16-20 4.759 4.840 4.906 0.0809 0.0667
21-25 4.767 4.871 4.918 0.1039 0.0469
26-30 4.751 4.910 4.936 0.1587 0.0256
31-35 4.747 4.906 4.966 0.1589 0.0600

With apprenticeship training 1-5 4.624 4.673 4.777 0.0489 0.1045
6-10 4.806 4.864 4.946 0.0583 0.0821
11-15 4.911 4.995 5.060 0.0834 0.0650
16-20 4.942 5.074 5.118 0.1321 0.0446
21-25 4.932 5.128 5.162 0.1961 0.0336
26-30 4.923 5.126 5.185 0.2029 0.0583
31-35 4.910 5.087 5.197 0.1763 0.1103

Vocational school or college 1-5 4.883 4.824 4.934 -0.0581 0.1093
6-10 5.098 5.141 5.187 0.0434 0.0456
11-15 5.280 5.333 5.348 0.0535 0.0154
16-20 5.366 5.445 5.393 0.0788 -0.0517
21-25 5.444 5.540 5.431 0.0956 -0.1092
26-30 5.374 5.552 5.456 0.1788 -0.0959
31-35 5.348 5.551 5.479 0.2023 -0.0714

University 1-5 4.980 5.046 5.095 0.0663 0.0484
6-10 5.300 5.298 5.311 -0.0023 0.0128
11-15 5.476 5.488 5.423 0.0126 -0.0647
16-20 5.548 5.579 5.469 0.0308 -0.1103
21-25 5.484 5.633 5.495 0.1491 -0.1378
26-30 5.512 5.705 5.485 0.1933 -0.2201
31-35 5.501 5.671 5.500 0.1700 -0.1702

Notes: The table reports the mean of the log daily wage in each education-experience cell. All wages are
deflated to 1995 prices using the consumer price index series.
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Table 2: Impact of Immigrant Supply Shocks on Labor Market Outcomes of Native Men

Dependent Variable
Specification Log Gross Daily Wages Unemployment Rate

1. Basic estimates -.105** -.001
(.036) (.025)

2. Unweighted regression -.135** .018
(.050) (.019)

3. Employed workers as alternative weights -.107** -.001
(.041) (.025)

4. Log native labor force as regressor -.033 -.073**
(.079) (.026)

Notes: The table reports the coefficient of the immigrant supply shock from regressions where the depen-
dent variable is the mean labor market outcome for a native skill group. Standard errors are reported
in parentheses and have been adjusted for clustering within skill-experience-cells. ** indicates that the
estimated parameter is significant a the five percent level. If not noted otherwise, regressions are weighted
by size of the skill-experience-year cells and contain a full set of interactions between education, experi-
ence and education effects, as specified in equation (3). The regressions have 664 observations, and the
regression on unemployment rates has 504 observations.
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Table 3: Basic Specification Estimates by Period

Dependent Variable
Period Log Gross Daily Wages Unemployment Rate

1975-1979 -.219 —
(.155)

1980-1984 -.077 -.148
(.084) (.100)

1985-1989 -.238*** -.016
(.052) (.057)

1990-1997 -.084 .139**
(.091) (.061)

1975-1997 -.105** -.001
(.036) (.025)

Notes: The table reports the coefficient of the immigrant supply shock from regres-
sions where the dependent variable is the mean labor market outcome for a native
skill group. Standard errors are reported in parentheses and have been adjusted for
clustering within skill-experience-cells. ***, ** indicates that the estimated parame-
ter is significant a the one and five percent level, respectively. If not noted otherwise,
regressions are weighted by size of the skill-experience-year cells and contain a full
set of interactions between education, experience and education effects, as specified
in equation (3). The regressions have 140 observations, apart from the regression on
the period 1990-1997, which has 224 observations.
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Table 4: Basic Specification Estimates by Level of Education

Dependent Variable
Log Gross Daily Wages Unemployment Rate

Period Low Education High Education Low Education High Education

1975-1979 -.213 -.681 — —
(.199) (.491)

1980-1984 -.087 -.165 -.174 .296**
(.271) (.171) (.142) (.122)

1985-1989 -.249*** .043 -.021 .063
(.071) (.374) (.077) (.130)

1990-1997 -.065 .283 .115 -.163
(.119) (.268) (.077) (.113)

1975-1997 -.076 .009 -.012 .033
(.051) (.141) (.032) (.077)

Notes: The table reports the coefficient of the immigrant supply shock from regressions where the de-
pendent variable is the mean labor market outcome for a native skill group. Workers with and without
apprenticeship training are classified as having low education, whereas vocational college and university
graduates are classified as having high education. Standard errors are reported in parentheses and have
been adjusted for clustering within skill-experience-cells. ***, ** indicates that the estimated parameter
is significant a the one and five percent level, respectively. If not noted otherwise, regressions are weighted
by size of the skill-experience-year cells and contain a full set of interactions between education, experience
and education effects, as specified in equation (3). The regressions have 140 observations, apart from the
regression on the period 1990-1997, which has 224 observations.
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Table 5: Basic Specification Estimates by Level of Experience

Dependent Variable
Log Gross Daily Wages Unemployment Rate

Years of Experience Years of Experience
Period 1–10 11–25 26–35 1–10 11–25 26–35

1975-1979 -.349 -.174*** -.471*** — — —
(.737) (.021) (.092)

1980-1984 .150 -.086 -1.131*** -.790*** -.009 .598**
(.152) (.059) (.279) (.040) (.091) (.205)

1985-1989 -.102 -.116 .109 -.269*** -.109 -.045
(.228) (.084) (.157) (.040) (.055) (.056)

1990-1997 1.224*** -.015 -.168*** .272*** .125 .063***
(.215) (.152) (.029) (.035) (.085) (.011)

1975-1997 .165 -.104*** -.124*** -.170* -.047 .097***
(.206) (.024) (.017) (.072) (.031) (.015)

Notes: The table reports the coefficient of the immigrant supply shock from regressions where the depen-
dent variable is the mean labor market outcome for a native skill group. Standard errors are reported in
parentheses and have been adjusted for clustering within skill-experience-cells. ***, **, * indicates that
the estimated parameter is significant a the one, five and ten percent level, respectively. If not noted other-
wise, regressions are weighted by size of the skill-experience-year cells and contain a full set of interactions
between education, experience and education effects, as specified in equation (3). All regressions in the
top and bottom experience group have 200 observations, and the regression in the medium experience
group have 300 observations, apart from the regressions on the period 1990-1997, which have 320 and 480
observations, respectively.
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Table 6: Impact of Immigrant Supply Shocks on log Real Wages of Native Men: Basic
Specification Estimates on the Basis of Alternative Skill Measures

Skill Measure
Occupational Status
Years of Experience

Period Quantiles of Wage Distribution 1–35 11–35

1975-1979 .650*** .109 .345
(.210) (.324) (.206)

1980-1984 .597** .143 .124
(.295) (.549) (.571)

1985-1989 -.176 .358 .275
(.495) (.451) (.525)

1990-1997 .158 -.149 -.141
(.272) (.202) (.189)

1975-1997 .284 .201 .032
(.202) (.110) (.089)

Notes: The table reports the coefficient of the immigrant supply shock from regressions where the de-
pendent variable is the mean labor market outcome for a native skill group. For the results reported
the first column, immigrants are classified into skill groups by separating the wage distribution of native
workers into 5-percent quantiles. For the results reported in the second and third, workers are classified
by their status as blue-collar workers, qualified blue-collar workers, and white-collar workers. Standard
errors are reported in parentheses and have been adjusted for clustering within skill-experience-cells. ***,
** indicates that the estimated parameter is significant a the one and five percent level, respectively. If
not noted otherwise, regressions are weighted by size of the skill-experience-year cells and contain a full
set of interactions between education, experience and education effects, as specified in equation (3). In the
first (second, third) row, the regressions have 700 (105, 75) observations, apart from the regressions on the
period 1990-1997, which have 1120 (168, 120) observations.
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Table 7: Impact of Immigrant Supply Shocks on Labor Market Outcomes of Immigrants

Dependent Variable
Specification Log Gross Daily Wages Unemployment Rate

1. Basic estimates .021 -.016
(.060) (.037)

2. Unweighted regression .027 .020
(.097) (.049)

3. Employed workers as alternative weights .026 -.016
(.061) (.038)

4. Log native labor force as regressor .105 -.067
(.070) (.047)

Notes: The table reports the coefficient of the immigrant supply shock from regressions where the depen-
dent variable is the mean labor market outcome for an immigrant skill group. Standard errors are reported
in parentheses and have been adjusted for clustering within skill-experience-cells. If not noted otherwise,
regressions are weighted by size of the skill-experience-year cells and contain a full set of interactions be-
tween education, experience and education effects, as specified in equation (3). The regressions have 664
observations, and the regression on unemployment rates has 504 observations.
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