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Earnings Growth for Foreign Guest Workers 
and West Germans: Cross-Section and 

Panel Estimates*

By Lester A. Z e a g e r * *

Summary

Earnings equations for foreign guest workers and West 
Germans are estimated using cross-section and panel 
samples from the German Socio-Economic Panel. The 
samples are restricted to males working full-time in blue- 
collar occupations, where the vast majority of guest 
workers are employed. Duration of residence in Germany 
has no significant influence on earnings of guest-workers. 
The rates of return to work experience are not statistically 
different for guest workers and blue-collar West Germans. 
Thus, the analysis yields no evidence of labor market 
assimilation by guest workers.

1. Introduction

Researchers in the traditional immigration countries 
have devoted much effort to measuring the assimilation of 
immigrants in the labor market. The effort was initiated by 
Chiswick (1978), who proposed a cross-section approach to 
measuring assimilation. Borjas (1985) argued that when 
immigration policies shift over time and produce distinct im
migrant cohorts, problems arise with cross-section 
analysis. To overcome these problems, he proposed a 
quasi-panel approach, which uses multiple cross sections 
to follow immigrant cohorts. Cohort analysis gained wide 
acceptance and has challenged some of the earlier fin
dings from cross-section studies.1

An even more appealing approach to measuring 
assimilation is to track specific individuals over time using 
longitudinal data. Longitudinal data allow researchers to 
better control for individual heterogeneity in the population. 
However, researchers encounter other problems in using 
longitudinal data to study assimilation. The greatest pro
blem is that ’ ’most longitudinal data sets either contain very 
few immigrants or provide nonrandom samples of the 
foreign-born population”  (Borjas 1994, 1673). Emigration 
also presents problems. Longitudinal surveys all have a 
starting date and individuals who emigrate prior to this date 
elude surveyors. The emigration rate for the remaining 
(relatively successful) immigrants may be low and difficult 
to estimate. For these reasons, especially the first, 
longitudinal studies of immigrant assimilation are rare.2

The German Socio-Economic Panel (GSOEP) provides 
an opportunity to address the major problem of small and 
unrepresentative samples of foreigners. The GSOEP 
deliberately oversamples households headed by 
foreigners from five source countries: Greece, Italy, Spain, 
Turkey, and Yugoslavia. The surveys began in 1984 in West

Germany and have continued every year to the present. 
Thus, it is now possible to follow a large and representative 
sample of foreign workers for a decade or more.

The next section presents the cross-section and panel 
approaches to measuring assimilation by immigrants. Sec
tion 3 describes the guest worker and West German 
samples in the GSOEP. Section 4 presents the estimation 
results. The final section offers concluding remarks.

2. Measuring Assimilation

The seminal work on the labor market assimilation of im
migrants is Chiswick’s (1978) cross-section analysis for the 
United States. The cross-section approach involves the 
estimation of a regression model:

(1) log Ej = a + 0'Xj + y lj + fy, + e ,,

where Ej is worker i ’s labor market earnings, xi is a vector of 
socioeconomic characteristics (education, labor market 
experience, etc.), /, is a binary indicator of immigrant 
status, y, is the number of years since immigration (set to 
zero for native workers), e, is a random error term with a 
normal distribution and a mean of zero, ¡3 is a parameter 
vector, and a, y, and f  are scalar parameters. A similar 
model has been applied to GSOEP data by Schmidt (1997).

The key assimilation parameters in the cross-section 
specification are y  and f . The parameter y  is interpreted as 
the earnings differential between native and immigrant 
workers at the time of arrival. The parameter f  is the rate at 
which immigrant earnings increase relative to native earn
ings over time. For the United States, Chiswick (1978) and 
others find that y < 0  and f > 0 .  For Germany, Schmidt 
(1997) finds that, f  = 0 for foreign guest-workers.

With cross-section data it is impossible to follow the 
same individuals across time. However, with panel data one 
can estimate a fixed-effects model:

* The author thanks the Research and Creative Activity Com
mittee, the College of Arts and Sciences, and the Division of 
Research and Graduate Studies at East Carolina University for 
financial assistance on this project. Wendy Creasey gave valuable 
assistance in preparing the data for analysis. Thomas Dunn, Ju- 
Chin Huang, and several participants in the German Socio- 
Economic Panel Users Conference in Berlin offered useful com
ments and suggestions. Finally, the author thanks the Deutsches 
Institut für Wirtschaftsforschung and the Center for Demography 
and Economics of Aging at Syracuse University for making the 
German Socio-Economic Panel available to English speaking 
researchers.

** Department of Economics, East Carolina University Green
ville, North Carolina, USA 27858-4353.

1 The issues in this debate are still not settled. See, for example, 
LaLonde and Topel (1992) and Duleep and Regets (1997).

2 Longitudinal studies of immigrant earnings have been per
formed by Chiswick (1986), Borjas (1989) and Licht and Steiner 
(1994).
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(2)

(3)

l°gEljt -  a,) + ß'/Xiji + f yJt + E(7itdit + e¡¡

^°9ENkt -  aNk + P'n xNkt + S(r w/CiN, + eN

where a:j and aNk, the individual fixed effects, are constant 
across time and specific to the individual,/ or k, and yn and 
yNt, the coefficients of the period indicators d/f and dNt, 
capture time effects that are constant across individuals. A 
model along these lines, but without the time effects, has 
been estimated with GSOEP data by Licht and Steiner 
(1994). For more information on the estimation of fixed 
effects models, see Hsiao (1986) or Baltagi (1995).

3. Data

The alternative approaches to measuring assimilation 
impose quite different data requirements. The cross-sec- 
tion approach requires observations at only one point in 
time. A natural choice is the 1984 cross section — Wave A 
of the GSOEP. The panel approach requires observations 
on the same individuals at two or more points in time. A 
1984-94 unbalanced panel taken from Waves A through K 
satisfies this requirement. The data sets are all drawn from 
the 95-percent public-use, English language version of the 
GSOEP (Wagner, Burkhauser, and Behringer 1993).3

The observation on foreign guest workers are drawn from 
Sample B of the GSOEP. Sample B contains households 
headed by persons of Turkish, Yugoslavian, Italian, 
Spanish, or Greek nationality in 1984, along with the ’ ’split- 
offs”  from these households since 1984. Many guest 
workers were recruited by the Federal Republic of Germany

between the late 1950s and the early 1970s to ease labor 
market shortages. Others in Sample B were born in 
households of guest workers or entered West Germany for 
family reunification. Observations o n West Germans are 
drawn from Sample A of the GSOEP. Sample A contains 
households in West Germany headed by a persons of a 
nationality not included in Sample B. However, the 
nationality of the head is West German in all but a few cases 
in Sample A (Haisken-De New and Frick, 1996,3).

The vast majority of foreign guest workers in Germany 
(94.5 percent) are employed in blue-collar occupations. To 
make comparisons between guest workers and West Ger
mans more meaningful, the samples for both groups are 
restricted to blue-collar workers employed full-time (35 
hours or more per week on average).4 The panel samples 
require individuals to be employed full-time in two or more 
years between 1984 and 1994. To mitigate problems 
associated with schooling and retirement, the samples are 
further restricted to males aged 20 to 60.5 After restrictions, 
the 1984 cross section contains 1,002 guest workers and

3 Unfortunately, the nationalities of guest workers are not 
revealed in the public-use version of the GSOEP.

4 In this study, blue-collar workers include persons in service 
sector jobs, those in farming, forestry, fisheries, and production 
laborers. White-collar workers, who are excluded from the study, 
are defined as scientists, managers, other office workers, and 
those in business jobs.

5 Four blue-collar workers — all West Germans — with reported 
annual labor earnings above DM 500,000 were also eliminated 
from the sample. The exclusion or inclusion of these individuals 
has little influence on the estimation results.

Table 1
Descriptive Statistics: 1984-94 GSOEP Unbalanced Panel3)

Variable Description Male Guest Workers Male West Germans

Mean Standard Deviation Mean Standard Deviation

Age 42.1 9.23 40.2 11.2
Years of Education 11.1 1.17 11.3 1.6
Years of Work Experience 21.8 9.13 20.2 11.9
Years of Tenure on Job 10.2 5.96 10.8 8.6
Years since Migration 18.9 5.45
Whether Migrated

before 1965 0.1 0.32
1965-1969 0.3 0.45
1970-1974 0.5 0.50
after 1975 0.2 0.37

Real Annual Earnings (in 1991 DM) 42,742 12,329 46,060 21,733

a) The number of observations is 4,389 for guest workers employed full-time and 10,634 for West German workers employed full-
tlme. Longitudinal weights are applied to all observations.
Source: GSOEP, 1984-94.
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1,351 West Germans. The 1984-94 panel contains 4,389 
observations on guest workers and 10,634 observations on 
West Germans.

Table 1 presents descriptive statistics for guest workers 
and West Germans in the 1984-94 unbalanced-panel 
samples. Longitudinal weights provided in the GSOEP files 
are applied to all observations. Table 1 shows that the guest 
workers are older and have more years of work experience 
than the West Germans.6 On the other hand, the West Ger
mans have slightly more education and years of tenure on 
the current job than the guest workers. It is assumed in this 
paper that foreign guest workers obtained their education 
in the country of origin and accumulated their work 
experience in West Germany.7 Real annual earnings are 
considerably higher for the West Germans than for guest 
workers. The standard statistical test for differences in

means indicates that the difference in earnings is signifi
cant at the 5-percent level.

6 The years of work experience reported in Table 1 are con
structed from the spell files in the GSOEP, which trace an 
individual’s work history back to age 15. Years of full-time and part- 
time work experience are aggregated in a weighted sum, where 
the latter is given one-half the weight of the former in the sum. The 
best choice of weights to use in this sum is not obvious. Which is 
more important: the number of hours spent at work per week or 
maintaining a continuous attachment to the labor force? Of course, 
information on the number of hours worked will not be available 
back to age 15 for each person in the sample. The choice of weights 
used in this paper is an attempt to take an Intermediate position, 
given the information available.

7 Indeed, less than one percent of guest workers in the 1984 
sample report more years of full-time (or part-time) work 
experience than years since migration.

Table 2
Earnings Equations: Cross-Section and Fixed Effects Panel Estimates3)

Variable

1984 Cross-Section 

(1)

1984-1994 Unbalanced Panel

Guest Workers 
(2)

West Germans 
(3)

Years of Education 0.064*
(0.007)

Years of Work Experience 0.067* 0.053* 0.056*
(0.008) (0.015) (0.010)

(Years of Work Experience)2 -0.027* -0.013* -0.013*
(0.005) (0.003) (0.002)

(Years of Work Experience)3 0.034* 0.017* 0.011*
(0.008) (0.004) (0.002)

Years of Job Tenure 0.017* 0.018* 0.017*
(0.007) (0.005) (0.003)

(Years of Job Tenure)2 -0.002* -0.016* -0.013*
(0.006) (0.006) (0.002)

(Years of Job Tenure)3 0.009* 0.036* 0.028*
(0.012) (0.017) (0.005)

Guest Worker 0.130
(0.275)

Years since Migration -0.047 0.011
(0.070) (0.380)

(Years since Migration)2 0.037 0.003
(0.055) (0.006)

(Years since Migration)3 -0.092 -0.009
(0.013) (0.011)

Constant 9.286*
(0.085)

Adjusted R2 0.142 0.562 0.725

* Statistically different from zero at the 5 percent significance level. — 3) The numbers in parentheses are standard errors. The 
cross-section sample has 2,353 observations, including 1,002 guest workers. The panel sample has 4,389 observations on guest 
workers and 10,634 observations on West German workers. The dependent variable is the natural logarithm of real annual earnings, 
expressed in 1991 DM.
Source: GSOEP, 1984-94.
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The average observation in the guest worker panel is a 
person who came to West Germany nearly 19 years ago 
and has more than ten years of tenure on the current job. 
The largest cohort in the panel entered the country the early 
1970s, before the government halted labor recruitment in 
non-Common Market countries in response to rising 
unemployment.8 Some guest workers were granted per
mission to enter West Germany later for family reunifica
tion. Still, the guest worker sample has relatively few per
sons with short durations of residence in Germany.

4. Estimation Results

This section reports the estimation results from the 
various earnings equations. The earnings equations per
mit investigation of earnings growth over time, while con
trolling forthe differences in human capital accumulated by 
guest workers and West Germans. For assimilation to 
occur, guest workers must experience more rapid growth in 
earnings than West Germans.

The cross-section estimation results are reported in col
umn (1) of Table 2. The dependent variable (throughout the 
paper) is the natural logarithm of real annual earnings, 
expressed in 1991 Deutsche marks. The explanatory 
variables include years of work experience and job tenure. 
The latter captures the effects of firm-specific training, 
while the former captures the general training accumulated 
through work experience. Higher-order terms for the 
experience variables are included, following Murphy and 
Welch (1990) and Borjas (1995). In accordance with human 
capital theory, earnings are found to increase with educa
tion, work experience, and job tenure. The results in Table 2 
reveal that the rate of increase in earnings diminishes more 
and more rapidly as work experience and job tenure grow.

The indicator variable for guest workers in Table 2 has a 
statistically insignificant coefficient. Cross-section ana
lysts (e.g., Chiswick, 1978) interpret this result to mean that 
the guest workers face no earnings deficit relative to West 
German workers at the time they arrive in Germany, given 
their years of education, work experience, and job tenure. 
However, it must be noted that the guest worker sample 
contains relatively few individuals who arrived in the coun
try recently, so that inferences about the initial earnings gap 
may be misleading.

A joint test for the significance of the years-since-migra- 
tion variables reveals no significant influence on earnings 
(F-statistic = 0.85). A similar result has been reported by 
Schmidt (1997) for Germany and by Chiswick (1980) for 
immigrants to Britain. However, it contrasts sharply with 
Chiswick (1978), who finds that immigrants to the United 
States seem to experience more rapid earnings growth 
than native workers according to cross-section measures.

Columns (2) and (3) of Table 2 show the panel estimation 
results. In panels of blue-collar workers where no one is 
younger than 20 years of age, years of education vary little 
for most persons over the observation period. Hence, the 
influence of education on earnings can be captured by the 
individual ’ ’fixed effects,”  which represent all factors that 
are constant over time and specific to individuals. Also, with 
separate equations for guest workers and West Germans, 
the indicator for guest workers is no longer needed.

Table 2 shows that, as in the cross-section analysis, 
earnings increase with work experience and job tenure.

8 For an account of the evolution of the guest worker system in 
Germany, see Korte (1984) or Schmidt (1994).

Table 3
Estimated Rates of Return for Work Experience and Job Tenure3)

Human Capital Investment Year

Fixed Effects Panel Estimates

Guest Workers West Germans

Work Experience

5 0.042* 0.044* 
(0.0147) (0.0095)

10 0.033* 0.034* 
(0.0145) (0.0092)

15 0.027 0.025* 
(0.0144) (0.0092)

Job Tenure

5 0.004 0.006* 
(0.0026) (0.0013)

10 -0.004 0.001 
(0.0022) (0.0012)

* Statistically different from zero at the 5 percent significance level 
Source: GSOEP, 1984-94.

— 3) The numbers in parentheses are standard errors.
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The rate of increase in earnings again diminishes more and 
more rapidly as work experience and job tenure grow. 
These findings apply to guest workers and to West Ger
mans. Joint tests for the influence of work experience and 
job tenure on earnings are highly significant. For guest 
workers the F-statistics are 9.23 and 4.91 for work ex
perience and job tenure, respectively. For West Germans, 
the corresponding F-statistics are 54.73 and 12.89. In con
trast, the joint test for the influence of years since migration 
on earnings is decisively rejected (the F-statistic is 1.01 for 
guest workers), as in the cross-section analysis.

Given that duration of residence in Germany has no 
significant influence on earnings, guest workers can close 
the earnings gap separating them from blue-collar West 
Germans (see Table 1) only if they earn higher rates of 
return to investments in work experience or job tenure. The 
rate of return to work experience for guest workers is a func
tion of the coefficients of the work experience variables in 
column (2) of Table 2 for a given level of work experience. 
The rates of return for West Germans and for job tenure can 
be derived similarly from the information in Table 2. The im
plied rates of return are reported in Table 3 along with their 
standard errors.9 Clearly, the rates of return are not higher 
for guest workers than for West Germans. Therefore, 
neither residence in Germany nor labor market experience 
will close the earnings gap between foreign guest workers 
and blue-collar West Germans.

5. Conclusions

Earnings equations are estimated using cross-section 
and panel samples drawn from GSOEP files. The samples 
show that blue-collar West German males receive higher 
annual earnings than male guest workers. The estimated 
earnings equations imply that neither duration of residence 
in Germany nor labor market experience will narrow the 
wage gap between male guest workers and blue-collar 
West Germans.

Interesting research issues remain to be explored on this 
topic. The paper does not consider random effects 
specifications in the panel analysis, which would permit ex
planatory variables that do not vary across time. Also, the 
paper does not compare pseudo-panel approaches to 
measuring assimilation — which have been quite popular 
in the literature — with true panel approaches. Finally, the 
analysis could be extended to study the experience of 
female guest workers.

9 These standard errors are fairly simple to compute using the 
statistical package Limdep (version 7.0). For understanding the 
computations, it is important to note that the estimated coefficients 
of the three work experience variables for guest workers, say, are 
correlated. This complicates the derivation of the standard error of 
the rate of return to work experience, which is a function of these 
coefficients. However, the corrections for the correlations are bas
ed on standard results from basic statistical theory.
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