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Introduction 

Free movement of goods, services, capital and labor are the core elements of 
the European Union. When discussing about the Eastern enlargement of the Eu-
ropean Union, the last-mentioned of these four dimensions of freedom is of spe-
cial interest: All civilians of the new member countries will be able to move easily 
across the borders. Driven by wage differentials and more generous social securi-
ty systems, many observers are concerned that a great number of Eastern Euro-
peans will migrate towards Western Europe. Baldwin (1994) is assuming that, 
roughly, between 5% and 10%, of the population in the new member countries 
could leave their homeland. Estimations from a more sophisticated study confirm 
this result: As Franzmeyer and Briicker (1997) show, every 10% wage difference 
motivates 0.08% of the workforce to move. Aggregating these figures over ten 
years and assuming current income levels, we can infer that 5% of the Eastern 
European population would leave their home countries. In a recent paper, Sinn et 
al. (2001) estimate that at least 4% of the current population could migrate to the 
destination country Germany. Following their results, between 150 000 and 200 000 
persons per year can be expected from Poland alone. 

For Germany, this would be the third wave of immigrants from Eastern Euro-
pe. The first wave was a result of the second world war: Germans mainly from 
Poland and the Czech Republic were forced to move westwards. The second wave 
was a consequence of better relationships between East and West, followed by 
the transformation process in Eastern Europe. As a result, more than 2 million 
persons from Eastern Europe (mainly Russia, Poland and Romania) arrived in 
Germany between 1980 and 1995, when that flow slowly started to cease. Because 
of their ethnic extraction and in contrast to guest workers or refugees, these pe-
ople have legitimate claim for permanent residence in Germany. Most of these 
East European immigrants moved to the western part of Germany, where addi-
tional 1.5 million East Germans arrived. 

Because of the essential meaning of labor markets for the macroeconomic sta-
bility of any country, the theoretical and empirical analysis of this field has a long 
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tradition. Labor contributes two thirds to the gross domestic product of highly 
developed countries, and even small changes have significant impacts on infla-
tion, growth, fiscal policy, savings and capital markets in general. Large-scale im-
migration, as observed in Germany during the last two decades, can surely be 
considered as a significant change in labor market characteristics. 

The focus of this paper is one of the most important and most traditional to-
pics of migration research: The labor market performance of immigrants. Specifi-
cally, earnings of Eastern European immigrants in Germany - mainly from the 
second wave - are explained by a number of factors. The results may give useful 
hints whether a resurgence of immigration from Eastern Europe, motivated by an 
enlargement of the EU, has positive or negative economic impacts on the destina-
tion countries. As a critical assumption, one has to assume that future migrants 
have similar abilities to adopt to Western labor market conditions as their prede-
cessors. 

Basic theory, which is tested for East European immigrants, is the assimilation 
hypothesis proposed by Chiswick (1978). Following Chiswick, foreign borns have 
lower wages than comparable natives immediately after immigration, but catch up 
in subsequent periods. From a political point of view the importance of this qu-
estion is evident: If the assimilation hypothesis is true and immigrant workers are 
not totally replacing natives in the labor market, their high productivity dynamic 
should substantially contribute to enhanced growth in the host country. Durable 
low wages are more difficult to interpret, however: On the one side, low earnings 
could be the result of discrimination against inhabitants, which raises important 
distributional questions, but does not have a negative impact on macroeconomic 
growth. On the other hand, this outcome could indicate a permanent productivi-
ty gap relative to natives, implying a long-term burden for the public welfare 
system and the fiscal situation. 

Existing empirical work on the assimilation issue has concentrated on the US 
(for an overview see Borjas, 1994, Chiswick, 1994). For Germany, there exist some 
work for guest workers (e.g. Licht and Steiner, 1994, Dustmannn, 1993, 1996, Pischke, 
1993), whereas the large immigrant flows from Eastern Europe are hardly analy-
zed (for some recent contributions see Bauer and Zimmermann, 1995, Schulz and 
Seiring, 1994). The reason for this deficit are insufficiencies in the database, which 
could be overcome with the latest supplement of the Socio-Economic Panel (see 
Schupp and Wagner, 1995, for a description). 

To enhance the quality of the earnings estimates, not a classical "average" func-
tion, but a frontier technique is used. The estimation of frontier income functions 
is based on models which were originally introduced for production technologies 
(Farell, 1957). In that framework, firms are allowed to produce inefficiently. This 
means that with a given set of inputs not the maximum possible output is produ-
ced, but a lower quantity - with varying degrees of inefficiencies between firms 
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(Fried et ai, 1993, give a survey about estimation methods). Imperfect markets 
allow for the permanent existence of such deviations from the frontier function. 
Transferred to the labor market, individual-specific information deficiencies, im-
mobility or discrimination could prevent workers from realizing maximum possi-
ble earnings. Analogous to a production frontier, the earnings frontier gives the 
highest potential income associated with varying amounts of human capital in-
puts. 

The estimation of production or cost frontiers has become increasingly popu-
lar during the last years, especially for the analysis of financial institutions (for a 
survey see Berger and Humphrey, 1997). Within the field of labor economics, this 
approach has been used in some US studies (Herzöget ai, 1985, Hofler and Polachek, 
1985, Robinson and Wunnava, 1989, Hunt-McCool and Warren, 1993). For the immi-
gration problem there exists a study of Daneshvary et al. (1992), who define assimi-
lation as a decrease in the difference between actual and potential earnings and 
test this hypothesis for the US immigration market. The most important concep-
tual difference between this study and that of Daneshvary can be found in the 
definition of assimilation: the latter defines assimilation as the decrease in the 
difference between actual and potential earnings with time of residence in the 
receiving country. In this paper separate earnings functions for residents as well 
as for immigrants are estimated. This allows for differences in the parameters of 
the potential earnings functions as well as for gaps between actual and frontier 
earnings. 

The following section contains the stochastic specification of the employed 
earnings frontiers and the estimation methods. In section III the dataset is descri-
bed. Furthermore, separate frontier earnings estimates for East European immi-
grants and inhabitants are presented. From these estimates, conclusions on the 
assimilation hypothesis can be drawn. Section IV analyzes deviations from the 
frontier in more detail, especially by comparing income efficiency from inhabi-
tants and foreigners. The relationship between individual degrees of earnings 
efficiency and some hypothetical sources like marital status or firm size are also 
presented. Finally, section V sums up. 

Specification 

Basic assumption is the existence of a semilogarithmic human capital produc-
tion function of the extended Mincer (1974)-type 

In E, =a + ß'Xi+£ji = l,...,n, (l) 
where E; denotes earnings of individual i, X is a vector of socio-economic 

characteristics, a and b are fixed but unknown parameter (vectors), and e is the 
error term. Equation (1) assumes that wages are determined by the endowment 
with human capital X, which is proxied by a number of factors: Age, schooling, 
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training, work experience and times of unemployment. The better the endow-
ment with human capital, the higher the productivity and therefore the market 
wage. 

The earnings equation (1) is estimated separately for immigrants and for nati-
ve workers. To test the assimilation hypothesis proposed by Chiswick (1978), ear-
nings of immigrants are allowed to be additionally influenced by the term "years 
since migration" (ysm). The assimilation theory is supported if immigrants earn 
less than comparable natives immediately after migration, but are able to narrow 
this gap during the following years. Translated to the econometric framework, 
the coefficient of the "years since migration"-variable has to be significant positi-
ve. Economically, such an earnings pattern is the result of migration-induced re-
ductions in the worth of human capital, which is not fully transferable between 
different countries. After the migration process, country specific human capital 
will be continuously accumulated due to factors like training on the job or incre-
asing language skills. After a certain time and because of a (hopefully) high moti-
vation, immigrants may even overtake earnings levels of inhabitants. Therefore 
one has to compare the wage function of inhabitants with that of comparable 
immigrants at different levels of "years since migration". 

This paper focuses on the specification of the error term e. The idea is to esti-
mate for inhabitants as well as for foreigners, a "frontier earnings function", which 
gives the maximum earnings one can receive with his socio-economic characteri-
stics. For this purpose, frontier estimation techniques, which can be divided into 
Data Envelopment Analysis (DEA) and econometric approaches, are used. Becau-
se of the parametric structure of the earnings function (1), the econometric fron-
tier approach is appropriate for the estimation process. Econometric techniques 
can again be subdivided into deterministic and stochastic procedures, the latter 
being used in this study because of its higher flexibility and the diminished outliers 
problem (for an overview see Greene, 1993). 

The main characteristics of the stochastic frontier approach is the error term 
which consists from two parts: £, = v, - . The standard random variable u. is 

represented by u ~ N(0, ^ ), whereas u reflects labor market inefficiency of indi-
vidual i. This second part u is restricted to be non-negative, because otherwise 
one would be allowed to earn systematically higher wages than defined by the 
upper boundary. Characterized within the econometric framework, the determi-
nistic part of the earnings function a + /?'Xt defines an envelope associated with 
specific amounts of human capital. Since individuals can earn less because of in-
formation deficiencies, immobility and so on (u, > 0 ) , the composite error term e 
has a nonzero mean which reflects the systematic deviation of actual wage from 
the hypothetical norm. 
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To estimate parameters of the underlying function, the stochastic distribution 
of the inefficiency term u. has to be specified. Two of the most popular assump-
tions are the half normal distribution and the exponential distribution of«., intro-
duced by Aigner et al. (1977)} To test the stability of results, both alternatives are 
used in this paper. The log-likelihood function for the half-normal distribution is 

In L ( a , ^ , c r 2 , A ) = - X 
. 1 . K 1 et , . 
In <t + - l n —+ — V - l n O 

2 2 2 cr2 

-e,VX' 
, (2) 

where O(-) is the standard normal distribution function, <r2 = - a t , + a 1 , 

X =o\l o\, and £ ; = l n Ej-a-P'Xj. 
For an exponentially distributed inefficiency term, the log-likelihood is defi-

ned as 

In L(a,ß,al,9) = % ln& +—&z(T2+Ûel + lnO 
2 (3) 

with 0 characterizing the underlying density function of u, i.e. d(u) = 6, exp[- 6u],u > 0 

The likelihood functions (2) and (3) are estimated separately for foreigners and 
inhabitants, allowing different parameters and inefficiency distributions. 

Estimation of (2) and (3) produces the compounded residual e which consists 
from pure randomness (w;) and inefficiency (t .̂). The inefficiency component u. 
can't be directly observed. Jondrow et al. (1982) provide a solution to this problem, 
deriving an explicit formula for the half-normal cas 

a 
(4) 

with <p(-) representing the density of the standard normal distribution, and 
O(-) is the standard normal distribution function. All information (au, a , <J, A, e.) 
necessary for the estimation of E(m;) is available from the likelihood-function (2). 

Similarly, for the exponential case, u. can be evaluated as 

'aAei+6al)Jau]y ( 5 ) 

<S>[[-Si-e<jl)/o J 

From (4) and (5), the level of income inefficiency u. can be determined for each 
individual. However, more interesting than the absolute value of u. is the efficien-
cy ratio EFF. which gives the percentage of maximum income actually realized by 
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worker i. Because of the semilogarithmic form of the earnings equation (1), EFF.. 
can be derived as 

exp ( a + 0 ' X j - U j ) 
E F R = exp(or + P 'X j ) ( 6) 

EFF. is restricted to the interval ]0,1], with the upper boundary representing a 
worker who transforms his human capital endowment perfectly into market in-
come. A value of less than one - e.g. 0.90 - indicates that the underlying employee 
actually earns 90% of this potential income. 

The knowledge of individual EFF -values raises the question for the sources 
which drive the heterogeneity in earnings efficiency. Therefore in a second step 
we estimate a simple regression, explaining EFF. by some individual and market 
specific factors:2 

EFF, =S0 + S{* MARRIAGE + S2* CHILD + S3* 
+ <5> MEDIUM + £,' 

SMALL (7) 

MARRIAGE gives the marital status, CHILD the number of children living in 
the household of individual i. Being married and educating children are assumed 
to reduce regional mobility, which in turn reduces job opportunities and incre-
ases the willingness to accept wages below the frontier income. The influence of 
these variables is therefore expected to be negative. Dummy variables SMALL 
and MEDIUM take the value one if the firm, where worker i is employed, has 
respectively less than 20, and between 20 and 2000 employees. Large firms with 
more than 2000 employees are the reference scenario. If unions are more influen-
tial in large firms, £3 and should have a negative sign, e] represents a regular 
error term. Again, (7) was estimated separately for inhabitants and immigrants. 

Earnings Estimates and Assimilation 

This paper strongly profited from the latest supplement to the German "socio-
economic panel" (GSOEP), where a random sample of immigrants was intervie-
wed. The bulk of this immigration sample consists from East Europeans and East 
Germans (only if they moved before re-unification). Most of them migrated to 
Western Germany since 1984. As in contrast to guest workers, these persons can 
be considered as permanent immigrants without a return motivation. There are 
at least three arguments for this assumption: 

• Economic, social and political conditions in many East European countries 
are not attractive for the German minority. This is especially true for Russia, which 
is the most important source of East European immigrants. 
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• For East Germans, a return motive may appear if economic conditions catch 
up with West Germany. The assimilation process should not be influenced, howe-
ver, because East- or West- specific labor market conditions will disappear by this 
time in the unified Germany. 

• The majority of the East European immigrants from the second wave are 
ethnic Germans. This ensures the right for a German passport and permanent 
stay without any further residence permit. 

To test the assimilation hypothesis, the immigrant sample was compared to a 
sample of West-German natives. To reduce distortions from self-selection, extre-
me outliers or measurement errors, the research population was confined to a 
subsample of full-time employed males between 18 and 65 years of age. Fur-
thermore, all self-employed or persons with missing information were excluded. 
In Table 1 variables and their content are described, clearly showing a considera-
ble higher income of inhabitants in comparison to immigrants. 

Table 1. Description of the dataset 

Inhabitants Immigrants 

Variable Definition Mean Mini-
mum 

Maxi-
mum 

Mean Mini-
mum 

Maxi-
mum 

EARNINGS gross DM-income from 
wages/salaries divided 
by hours of work 28.9 4.2 92.9 20.9 6.3 55.6 

AGE age of person in years 41.5 18 62 39.4 23 63 

SCHOOL years of schooling 10.7 9 13 9.9 5 13 

TRAINING equals 1 if employee received 
occupational training or — 
university degree; 0 otherwise 0.94 0 1 0.85 0 1 

EXPERIENCE actual full-time work experience 
in years (without time 
of apprenticeships) 20.0 0 47 16.7 0 45 

JOBLESS time of unemployment in years 0.56 0 17 0.59 0 6 

IMMIGRATION years since immigration 
to West-Germany _ . - 4.85 2 10 

MARRIED equals 1 if married; 0 otherwise 0.82 0 1 0.93 0 1 

CHILD number of children living 
in household 0.80 0 5 0.45 0 3 

SMALL equals 1 if firm has less than 
20 employees, 0 otherwise 0.16 0 1 0.27 0 1 

MEDIUM equals 1 if firm has more than 
20 and less than 2000 
employees, 0 otherwise 0.47 0 1 0.58 0 1 

Number of observations 1099 182 
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Notice: Male full-time employees only; all data for 1994. 

Source: German SOEP; own calculations. 

To analyze this earnings structure in more detail, income functions are separa-
tely estimated for two research populations (likelihood functions (2) and (3)). The 
wage function (1) is specified as 

In Ei - a + /?, * AGE + & * SCHOOL + ft * TRAINING 
+ /J4* EXPERIENCE + /J5* EXPERIENCE2 + /36* JOBLESS (8) 
+ IMMIGRA TION + e, 

with pq = 0 for inhabitants.3 This functional form allows for concavity in the 
experience variable. No regressors like firm size, marital status and the like were 
added, because these factors aren't considered as components of the human capi-
tal stock. However, as equation (7) shows, these variables are assumed to determi-
ne the wedge between potential and actual earnings. 

The results of the Maximum-Likelihood estimation and - for comparison - of 
the standard OLS-method are presented in Table A-l in the Appendix. The itera-
tion process turned out to be stable and converging. Most of the estimated para-
meters are statistically significant; exceptions are the training-variable for natives 
and the squared experience term as well as the jobless parameter for immigrants. 
Likelihood-ratio tests clearly reject the hypothesis that only random error exists 
(1 = 0 for the half-normal assumption; q = 0 for the exponential case). The advan-
tage of the frontier approach is evident since the stochastic frontier approach re-
duces the residual variance a2v by about 50% for immigrants and 60-70% for 
natives, respectively. 

As the results indicate, the differences between the half-normal and the expo-
nential distribution are small and confirm the robustness of the stochastic fron-
tier. However, the picture changes somewhat if we turn to a comparison of the 
OLS-models and the earnings frontiers. Although all parameters take the same 
sign for both estimation methods (within the group of natives and immigrants, 
respectively), remarkable differences between parameter values appear. One ad-
ditional year of schooling, for example, increases immigrant wages by 1.7% in the 
OLS case, but by more than 2.8% with the half-normal frontier estimation. Simi-
larly, return on training decreases from 25% (OLS) to 16% with an exponential 
distributed inefficiency term. 
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Figure 1. Frontier Earnings Functions for Inhabitants and Foreigners 

Immigrants 
after 10 years 

Inhabitants 

Immigrants 
after 1 year 

0 -I i T— . 
0 5 10 15 20 25 

Experience (years) 

Notice: Simulation based on human capital stock of a representative inhabitant (41.5 years old, 10.7 
years of schooling, 0.94 received training, 0.55 years of unemployment). 

Because of the focus of this paper on assimilation, differences between inhabi-
tants and immigrants are of greater interest. As the parameter estimates show, 
returns on schooling are higher for inhabitants (6.7% versus 2.8%), whereas tra-
ining has a more sizeable impact on the wage frontier of migrants (less than 6% 
versus more than 16%). The AGE variable changes its sign from significantly posi-
tive for West-Germans to significantly negative for East Europeans. Within the 
human-capital context, the negative sign is more in line with expectations, becau-
se older people are more likely to be ill and have less physical strength. The wage-
increasing effect of getting older - accumulating job experience - is explicitly 
considered by the experience variable. Finally, the wage of natives depends more 
heavily on individual skills than for immigrants. This can be seen from the con-
stant term, which takes a lower value for natives in spite of their higher income. 

What is most important, however, the results strongly support the assimila-
tion hypothesis in the sense of Chiswick (1978). This implication can be illustrated 
by Figure 1, where frontier earnings of a representative native employee is plot-
ted against frontier earnings of immigrants. Equipped with an identical human 
capital stock as the native colleague, immediately after arrival an immigrant has a 
potential income of about 60% relative to the inhabitant. The earnings profile turns 
out to be much steeper in the subsequent years, however: Ten years after arrival, 
differences between natives and former East Europeans disappear. Former East 
Europeans perfectly assimilate within a relatively short time period, at least in 
terms of income. Whether immigrants would even overtake nationals after this 
period is unclear, because the sample covers only individuals who crossed the 
border after 1984. An extrapolation beyond this time horizon would therefore be 
speculative. 
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Earnings Efficiency 

Given the parameter estimates in Table A-l, the underlying distribution of ear-
nings inefficiency can be determined. For example, the density function of u in 
the half-normal case" can be expressed as 

d(u) = 

7 2 
o t 

0 

-cxp 
f V  

- 0 . 5 " if u > 0 (9) 

otherwise 

As can be seen from Figure 2, where the half-normal case is illustrated, the 
estimated differences between natives and foreigners are small5. Given the distri-
bution in (9), the mean value of u is c „ ( 2 / 7r)05 / which produces 0.280 for inhabi-
tants and 0.319 for immigrants. Transformed to efficiency values EFF., the results 
are 75.6% versus 72.7%. This implies that immigrants are somewhat less efficient 
in transforming human capital to market income, but the discrepancy turns out 
to be of interest. 

Aside from these mean figures, individual estimates of e. and u can also be 
determined for all natives and immigrants (equations (4) respectively (5)). Table 
A-2 in the appendix provides the distribution of the expected efficiency values, 
confirming the above mentioned results. A slightly more heterogeneous appear-
ance of immigrants notwithstanding, the distances between estimated and po-
tential income are very similar for both groups. Average XEFF values are close to 
the forecast from the distribution function (9). The ranking coefficient between 
the exponential and the half-normal model is at 0.99, supporting the reliability of 
the results. Actually, the major difference is the trivial more pessimistic assessment 
of the half-normal model. 

In a second step, the relationship between wage inefficiency and its potential 
sources is estimated (equation (7)). Table 2 shows the regression results for both 
groups and the half-normal as well as the exponential distribution. As can be seen, 
being employed at small firms with less than 20 employees significantly increases 
the wedge between potential and realized earnings. In that case, the EFFf value is 
estimated to decrease by about 8% (natives) respectively 9 % - l l % (immigrants). 
This general picture is in line with other studies6 and may be due to a smaller 
influence of unions, for example. Interestingly, the wedge between medium sized 
(20-2000 employees) and large firms (>2000 employees) is only 2% and signifi-
cant only for the native group. 
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Figure 2. Es t imated Distribution of Income Efficiency for Half -Normal A s s u m p t i o n 

Inhabitants 

1 0 . 7 5 0 . 5 0 0 . 2 5 0 

Income - Efficiency 

Notice: Income efficiency calculated as exp(-u). 

Some questions with regard to the marital status and the number of children 
remain open: being married should have a negative effect on mobility and there-
fore reduce income efficiency, but this expectation doesn't find empirical support. 
Actually, native married males can even reduce their distance to the frontier by 
about 3%-5%. The parameter for immigrants is insignificant, but positive, also. 
The presence of children in one's household also should decrease mobility and 
drive a wedge between potential and realized income, but this assumption is 
empirically supported only by the immigrant population. 

Table 2. Explanation of Earnings Efficiency 

Inhabitants Immigrants 

Half-Normal Exponential Half-Normal Exponential 

CONST 0.759 0.803 0.768 0.838 

(88.52) (94.51) (18.42) (22.34) 

MARRIED 0.032 0.049 0.044 0.032 

(3.78) (5.91) (1.22) (0.99) 

CHILD 0.005 0.004 -0.051 -0.046 

(1.68) (1.20) (-4.29) (-4.26) 
SMALL -0.077 -0.076 -0.105 -0.092 

(-8.20) (-8.20) (-3.50) (-3.39) 

MEDIUM -0.019 -0.016 -0.022 -0.019 

(-2.82) (-2.34) (-0.82) (-0.80) 

R2 0.089 0.112 0.175 0.168 

Notice: Dependent variable is EFF . t-ratios in parentheses. 
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Finally, note that equation (7) can explain only a small part of the earnings 
efficiency differences. The R t-value takes values of about 10% for West-Germans, 
15% for East Germans, respectively, which leaves a room for further speculation 
about the reasons for diverging levels of income efficiency. 

Conclusions 

This paper follows recent research in the economic literature, assessing the 
labor market performance of Eastern European immigrants in Germany. On the 
basis of a stochastic earnings frontier, income profiles of these migrants are com-
pared to those of inhabitants. The estimation of earnings frontiers quantifies the 
maximal income which can be earned given an exogenous level of human capital. 
Furthermore, individual differences between potential and actual wages are esti-
mated, and in a second step related to some hypothetical factors of influence. 

One of the most important results of this study is the empirical support for the 
assimilation process. The observed immigrants show a significantly steeper ear-
nings profile than natives. Starting with considerably lower wages immediately 
after arrival, only ten years later immigrants adjust to natives. Notice, however, 
that there are substantial differences in the parameters of the potential earnings 
function: For example, return on schooling is greater for inhabitants, whereas 
apprenticeships or university degrees turned out to be more positive for migrants. 

The observed evidence in favor of the assimilation hypothesis is in sharp con-
trast to the group of guest workers (Turks, Yugoslavs, Italians, ...). For these per-
sons, who typically live in Germany for 25 or more years, no assimilation process 
could be observed (Lichtand Steiner, 1994, Pischke, 1993). 

With regard to the wedge between potential and actual income, the stochastic 
frontier estimations are in line with other studies analyzing labor markets (see 
e.g. Daneshvary et al., 1992, Hunt-McCool, 1993). On average, about 75%-80% of 
the potential income can be realized as market earnings. The difference between 
natives and East Europeans amounts to 2%, which seems insignificant. This last 
result is even more surprising than the rapid assimilation process, because newly 
arrived job searchers should have less information about the host countries labor 
market than natives. 

As for the explaining factors of this wedge between potential and actual wage, 
to be employed at a small firm is clearly negative for workers. The market power 
of small firms seems sufficient to pay their employees below the value of their 
human capital endowment and therefore below their productivity. Somewhat 
surprising is the efficiency-increasing impact of the marital status, where married 
employees are found to be closer to their earnings frontier than non-married. The 
opposite sign was expected because of a reduced mobility. Children living in one's 
household lowers income efficiency only for immigrants. In general, only a small 
part of earnings inefficiency can be explained, leaving room for further analysis. 
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Summing up, the historically good labor market performance of immigrants 
from Eastern Europe is a positive sign for the future. Opening the borders in re-
sult of EU enlargement could substantially contribute to higher macroeconomic 
growth rates and help stabilizing the welfare system. Further support for this 
positive conclusion can be found in trade theory: Because of the comparative ad-
vantage in industries demanding high-skilled workers, the Western labor market 
will tend to pull in workers with a high endowment in human capital. Simultane-
ously, capital for labor-intense firms will be flowing to the East (Straubhaar, 1998, 
156 f.). This mechanism can fasten up the enlargement process of the EU: The 
willingness to support full membership of Eastern European countries is surely 
larger, if instead of a great number of low skilled workers relatively few white-
collar specialists will cross the borders. 

Notes 

' As an alternative, the more flexible Gamma-distribution proposed by Greene (1990) could be con-
sidered, but increased complexity of the estimation procedure has prevented its wide-spread use. 

2 Alternatively one could specify a model, where the level of inefficiency and some potential deter-
minants of this inefficiency are entering the estimation process jointly (Reifschneiderand Stevenson, 
1991). 

5 To control for differences between East Germans and Eastern Europeans, additional estimations 
were run including a Dummy for East Germans. Neither for the earnings function (8) nor for the 
efficiency equation (7) any significant influence could be found. Furthermore, the parameter val-
ues turned out to be very stable against this modification. 

* For the exponential assumption, the distribution is dexp\-0u\, it > 0. 
5 A very similar picture can be drawn for the exponential case. 
6 For example, Althammer and Wenzler (1996) and Bauerand Zimmermann (1995) also show a positive 

influence of firm size on earnings. Notice, however, that both studies use firm size as explaining 
variable within the earnings equation context, whereas in this paper firm size is explaining the 
difference between potential and realized earnings. Only direct human capital measures are en-
tering the earnings equation (8). 
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Appendix 

Table A - l . Est imation Results 

Inhabitants Immigrants 

O L S 
M L - Half M L - Expo-

O L S 
M L - Half M L - Expo-

O L S 
Normal nential 

O L S 
N o r m a l nential 

C O N S T 1.379 1.708 1.697 2.453 2.734 2.680 

(16.52) (20.74) (21.56) (12.08) (15.28) (15.35) 

A G E 0.025 0.025 0.024 -0 .010 -0.011 -0.011 

(8.82) (8.48) (8.17) (-1.85) (-2.16) (-2.18) 

S C H O O L 0.062 0.065 0.065 0 .017 0.028 0.025 

(9.21) (9.71) (10.15) (1.17) (2.12) (1.97) 

T R A I N I N G 0.050 0.048 0.055 0 .225 0.174 0.155 

(1.28) (1.29) (1.53) (3.52) (3.18) (2.74) 

E X P E R I E N C E 0.039 0 .032 0.028 0 .016 0 .015 0.016 

(9.31) (7.49) (6.58) (2.07) (2.18) (2.40) 

E X P E R I E N C E 2 »10 , -0.113 -0.098 -0.088 -0.013 -0.009 -0.012 

(-16.45) (-14.20) (-12.90) (-0.68) (-0.56) (-0.73) 

J O B L E S S -0.041 -0 .040 -0.039 -0.006 -0.006 -0.004 

(-6.45) (-6.64) (-6.64) (0.28) (-0.31) (-0.19) 

I M M I G R A T I O N - 0.073 

(4.59) 

0.075 

(5.64) 

0.073 

(5.46) 

R2 0.449 0.221 

0.089 0.044 0.046 0.084 0.023 0.033 

(9.46) (12.87) (2.84) (4.21) 

X 2.799 

(4.72) 

6.936 

(1.91) 

e 4.940 

(15.140) 

4.484 

(6.70) 

Observa t ions 1099 1099 1099 182 182 182 

Notice: Dependent variable is In of hourly (gross) earnings, t-ratios in parentheses. 
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Table A-2. Distribution of Earnings Efficiency 

Inhabitants Immigrants 

Hal f -Normal Exponent ia l Hal f -Normal Exponent ia l 

< 0.50 3 .0% 2.7% 6.6 % 4.4% 

0.50 - 0.60 4 .3% 2.1% 8.8% 2.8% 

0.60 - 0.70 13.1% 4.5% 14.3% 8.2% 

0.70 - 0.80 36.5% 15.6% 26 .9% 14.8% 

0.80 - 0.90 37.9% 54.9% 33.5% 47 .8% 

0.90 - 1 5 .3% 20.2% 9.9% 22.0% 

Average Efficiency 0.768 0.826 0.744 0.812 

Notice: Earnings Efficiency has been estimated as EFF. = exp(-u.) (see also formula (6) in the text). 
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Figure 1: Frontier Earnings Functions for Inhabitants and Foreigners 

Simulation based on human capital stock of a representative inhabitant (41.5 
years old, 10.7 years of schooling, 0.94 received training, 0.55 years of unemploy-
ment). 

Because of the focus of this paper on assimilation, differences between inhabi-
tants and immigrants are of greater interest. As the parameter estimates show, 
returns on schooling are higher for inhabitants (6.7% versus 2.8%), whereas tra-
ining has a more sizeable impact on the wage frontier of migrants (less than 6% 
versus more than 16%). The AGE variable changes its sign from significantly posi-
tive for West-Germans to significantly negative for East Europeans. Within the 
human-capital context, the negative sign is more in line with expectations, becau-
se older people are more likely to be ill and have less physical strength. The wage-
increasing effect of getting older - accumulating job experience - is explicitly 
considered by the experience variable. Finally, the wage of natives depends more 
heavily on individual skills than for immigrants. This can be seen from the con-
stant term, which takes a lower value for natives in spite of their higher income. 

What is most important, however, the results strongly support the assimila-
tion hypothesis in the sense of Chiswick (1978). This implication can be illustrated 
by Figure 1, where frontier earnings of a representative native employee is plot-
ted against frontier earnings of immigrants. Equipped with an identical human 
capital stock as the native colleague, immediately after arrival an immigrant has a 
potential income of about 60% relative to the inhabitant. The earnings profile turns 
out to be much steeper in the subsequent years, however: Ten years after arrival, 
differences between natives and former East Europeans disappear. Former East 
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Europeans perfectly assimilate within a relatively short time period, at least in 
terms of income. Whether immigrants would even overtake nationals after this 
period is unclear, because the sample covers only individuals who crossed the 
border after 1984. An extrapolation beyond this time horizon would therefore be 
speculative. 

Earnings Efficiency 
Given the parameter estimates in Table A-l, the underlying distribution of ear-

nings inefficiency can be determined. For example, the density function of u in 
the half-normal case4 can be expressed as 

As can be seen from Figure 2, where the half-normal case is illustrated, the 
estimated differences between natives and foreigners are small5. Given the distri-
bution in (9), the mean value of u is Q (2 / f t ) 0 ' 5 > which produces 0.280 for inha-
bitants and 0.319 for immigrants. Transformed to efficiency values EFF., the results 
are 75.6% versus 72.7%. This implies that immigrants are somewhat less efficient 
in transforming human capital to market income, but the discrepancy turns out 
to be of minor interest. 

Aside from these mean figures, individual estimates of e. and u. can also be 
determined for all natives and immigrants (equations (4) respectively (5)). Table 
A-2 in the appendix provides the distribution of the expected efficiency values, 
confirming the above mentioned results. A slightly more heterogeneous appear-
ance of immigrants notwithstanding, the distances between estimated and po-
tential income are very similar for both groups. Average XEFF values are close to 
the forecast from the distribution function (9). The ranking coefficient between 
the exponential and the half-normal model is at 0.99, supporting the reliability of 
the results. Actually, the major difference is the trivial more pessimistic assessment 
of the half-normal model. 

0 otherwise 


