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1 Introduction

The economic assimilation of immigrants has become an important topic in highly- im-

migrated Western countries. Governments generally desire to assimilate immigrants as

rapidly and completely as possible, and thus need to know how their country-speci�c

skills and resultant earnings develop after arrival. We estimated immigrant earnings in

the context of the Swedish labour-market for the period 1990-2000, improving the existing

(conventional) methods in order to control for several potential sources of bias.

Sweden has experienced large migration-waves since World War II, originally from

southern Europe in response to high demand for labour. Since the mid-1970s, immigration

to Sweden has largely switched from economic to political, partly due to a decline in

economic growth and because of resultant immigration-restrictions. At the same time

Sweden�s liberal rules for political refugees led to a new in�ux of immigrants from non-

European countries (at �rst from Chile; later from Iraq, Iran, Afghanistan, and many

African countries in the 1980s; then from the former republics of Yugoslavia in the 1990s).

Thus the composition of the immigrant-population by country of origin changed sub-

stantially, while the employment-possibilities and earnings of immigrants also declined

relative to native Swedes.

This occurred despite the boom in the Swedish economy during the 1980s, and then

got worse during the slump in the early 1990s. Probably both supply and demand-side

factors were responsible for the worsening income-gap between immigrant and native

Swedes. A structural shift in the Swedish economy from industrial to service-oriented

increased demand for employees with language and interpersonal skills, including the

culture-speci�c ability to deal with authorities and labour-market organizations. Such

demand for informal competence made it di¢ cult for immigrants to compete even if they

had the same level of formal education.

Beyond the income-inequality itself and stresses that immigrants have placed on public

services and income-transfer programs, their economic status is a matter of interest since

it relates to the persistence of social problems. Assimilation can be even more di¢ cult

for children if their parents were not only immigrants but low-income as well.

Many studies have assessed the economic assimilation of immigrants, for North Amer-

ica: Chiswick, 1978; Borjas, 1985, 1989; LaLonde and Topel, 1991, 1992; Baker and

Benjamin, 1994; and Duleep and Regets, 1999; for Europe: Aguilar and Gustafson, 1991;

Bauer and Zimmermann, 1997; Bell, 1997; Longva and Raaum, 2003. But because of

data limitations these studies were prone to some important potential biases. The syn-

thetic panel methodology which has been standard for assimilation-studies ignores the

in�uence of unobserved factors on immigrants� economic performance; if these factors
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are correlated with immigrants�observed characteristics, the results will be biased. The

possibility of sample-selection bias has also been neglected. And whether synthetic or

not, identi�cation of any model which aims to separate assimilation-, cohort-, and period-

e¤ects needs some parameter-restrictions (Mason et al., 1973; Glenn, 1981). Further, the

results can be quite sensitive to what restrictions are made (Glenn, 1976). The restric-

tion usually used in assimilation studies is that period-e¤ects (assumed representative of

overall macroeconomic conditions) be the same for immigrants and natives (Borjas, 1985,

1995). However, Barth et al. (2002a, 2002b, 2004) show that if the earnings of immigrants

and natives have di¤erent sensitivities to varying economy-wide conditions, then this as-

sumption leads to bias which can distort the earnings-predictions for immigrants. They

found di¤erent unemployment elasticities not only between immigrants and natives, but

also among immigrant-groups from di¤erent world regions. Longva and Raaum (2002)

found that the earnings of immigrants and natives were a¤ected di¤erently by regional

unemployment rates in Norway; McDonald and Worswick (1997) found a similar result

for the immigrants to Canada using aggregate unemployment rates.

We used eleven waves (1990-2000) of the register-based Longitudinal Individual Data-

set (LINDA) which allowed us to overcome the problems just discussed. We estimated

the employment- and earnings-equations simultaneously while also extending the standard

approach using panel methodology with a random-e¤ects model augmented by Mundlak�s

(1978) formulation. Thus we allow for correlation between persistent unobserved and

observed individual characteristics while also correcting for sample selection. Following

Blanch�ower and Oswald (1994), Card (1995) and Barth at al. (2004), we also used wage-

curve methodology with local unemployment rates to avoid inappropriate restrictions.

The next section develops the models used and discusses econometric issues, while

Section 3 presents the data. Section 4 gives the estimation results. Section 5 summarizes

and draws conclusions.

2 Econometric speci�cations

2.1 The assimilation model

Our econometric strategy was chosen both to exploit the panel-aspect of the data to

correct for potential sample-selection bias. Sample-selection bias1can arise from self-

selection by the individuals under investigation or from sample-selection decisions made

1 A simple sample-selection test (suggested by Verbeek and Nijman, 1992) was also performed by
adding the lagged selection-indicator (ri;t�1) to the equation, estimating the model by �xed e¤ects
on the unbalanced panel, and doing a t-test for the signi�cance of ri;t�1. For all groups, ri;t�1 was
signi�cant.

3



by data-analysts. Such sample-selectivity can be a major problem with cross-sectional as

well as panel data (Matyas and Sevestre, 1995; Kyriazidou, 1997). It has been common

in many economic analyses of panel-data to study only a balanced sub-panel without

correcting for selectivity-bias.

Another big concern in empirical work is unobserved individual-e¤ects (heterogeneity),

which may be correlated with explanatory variables. It is desirable to consider both

sample-selectivity and unobserved heterogeneity simultaneously, which can be done in

various ways. We estimated a random-e¤ects model (as suggested by Zabel, 1992) in

which income-generation by immigrants (I) is given by

y�Iit = xit�
I + �IAGEit + � Y SMit +

P
j jC

j +
P

k�
I
k�

k + �I logURmIit + uIi + "Iit

rIit = 1
�
zit


I + vIi + !Iit > 0
	

(1)

yIit = y�Iit � rIit

and income-generation by native Swede is given (N) by

y�Nit = xit�
N + �NAGEit +

P
k�
N
k �

k + �N logURmNit + uNi + "Nit

rNit = 1
�
zit


N + vNi + !Nit > 0
	

(2)

yNit = y�Nit � rNit

where y�it denotes the log of latent earnings; i denotes individuals; t denotes the year; xit
and zit are vectors of socio-demographic characteristics such as educational attainment,

marital status, and non-labour income; AGE denotes the age of the individual; Y SM is

years since migration;2 C denotes arrival-cohort; � is also an indicator variable indicating

income in year t; URmi is the local unemployment rate for municipality m in year t; rit is

a selection-indicator measuring the bene�t of being employed relative to unemployed; ui
and vi are unobserved persistent individual-speci�c e¤ects; "it and !it are idiosyncratic

error-terms and �; �; �;  ; �; � and 
 are vectors of unknown parameters of interest.

2.2 Identi�cation of the model and quasi-�xed e¤ects approach
for the unobserved individual-e¤ects

The models given in (1) and (2) have two identi�cation problems. First of all, a simul-

taneous focus on employment and earnings immediately implies one has to take a stance

2 The model also includes the squared-age and squared-years since migration; and interactions of local
unemployment-rates with both years since migration and squared-years since migration (but not
shown in (1) and (2), for simplicity).
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on selection. A credible analysis of selection requires a robust identifying instrument (an

exclusion-restriction). The second problem arises because the model (1) aims to separate

years since migration, arrival-cohort, and period-e¤ects.

Identi�cation of selection-bias depends on the exclusion restriction or identifying in-

strument: At least one explanatory variable in the selection equation must be excluded

from the earnings equation. The number of variables usable for this purpose in empirical

applications is very limited; it is not easy to �nd a defensible and robust identifying in-

strument. The restriction adopted here is that temporary capital (non-labour) income is

assumed to only a¤ect participation, whereas the permanent capital (non-labour) income

can a¤ect earnings, through human capital investment.

Consider the capital income ynlit of individual i during t, which can be split into two

uncorrelated components, �ynlit +'y
nl
i , where y

nl
i = (1=Ti)

PTi
1 y

nl
it is the average over time.

This can also be written as �(ynlit � ynli ) + (� + ')ynli . The �rst part of the expression

is the di¤erence from the within individual means, and represents temporary shocks on

the capital income and the second part is permanent capital income or level e¤ect. It

was assumed that temporary shocks a¤ected only current participation but not the earn-

ings, and it was therefore excluded from the earnings equations and used as identifying

restriction.

The period-e¤ect in equations (1) and (2) is a linear combination of the e¤ects of

arrival-cohort and years since migration.3 It is not possible to analyze the e¤ects of age,

cohort, and period simultaneously. An additional restriction must be imposed, either

period-e¤ect is the same for both immigrants and Swedes, or cohort-e¤ect is the same

across arrival cohorts. The changing pattern of immigration over time generated by

political con�icts in source-countries and changes in immigration policy in Sweden makes

the constant cohort-e¤ects unrealistic. The restriction imposed in this paper is that

period-e¤ect in the immigrants�earnings generating process is equal to the one that is in

the earnings generating process of natives. If in fact they were not equally a¤ected by

the trend in economy-wide conditions, then this restriction could lead to severe bias in

estimates of the e¤ects of arrival-cohort and years-since-migration (Barth et al., 2004).

This restriction does not mean that labour-market and social conditions were unchanged

during the observation period, but that the earnings of immigrants and natives Swedes

were equally a¤ected (Borjas, 1985). Our observation period covers the eleven years

between 1990 and 2000 in which Sweden experienced an economic downturn. As shown in

Figure 1, there is positive trend in the unemployment rates. In this period unemployment

3 The calendar year of any given cross-section is the sum of years since migration and the year in
which the individual immigration occurred.
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rates reached its historical maximum at 8.2 % in 1993.

Figure 1 about here

To attempt to control for this bias, at least partially, local market unemployment-rates

were used by following the wage-curve model suggested in Card (1995) and Barth et

al., (2004). To include the changes in the sensitivities to changing macroeconomic over

time, the model was also augmented by interacting the years-since-migration with local

unemployment rates. The augmented wage-curve model was also restricted by equal-

period-e¤ects assumption. However, it was assumed that the period-e¤ects could be

identi�ed (at least partially) by controlling for local unemployment rates.

In this paper, we will follow a fully parametrized random-e¤ects approach with max-

imum likelihood estimator. However, the random-e¤ects approach is inconsistent and

seriously biased if the probability distribution of the unobserved individual-e¤ects which

is conditioned on observed individual characteristics is misspeci�ed (E [uijxit] 6= 0). For
example, ability which can be considered as unobserved factor in�uencing the employment

probabilities and earnings may be correlated with education level while motivation can

be correlated with immigrant status. In this case, treating the individual e¤ects as i.i.d.

errors would also lead to biased and inconsistent estimators.

To deal with this issue, we follow a quasi-�xed e¤ects approach which is allowing

correlation between unobserved and observed individual-characteristics. Thus, the cor-

related random-e¤ects approach of Mundlak (1978) and Chamberlain (1984) is adopted

by parameterizing the �xed-e¤ects as linear projection on the withinindividual means of

time-varying regressors,

ui = �xi + �i

and

vi = #zi + �i

where xi = (1=Ti)
PTi

1 xit and zi = (1=Ti)
PTi

1 zit; Ti is the number of periods an individual

is observed; �i and �i are the new unobserved individual-e¤ects which are assumed as not

correlated with observed explanatory variables. � and # are parameters. Adding these

expressions to the earnings and selection equations, the composed error terms becomee"it = "it + �i and e!it = !it + �i, with it assumed

e"it � N
�
0; �2e"it� ; i = 1; :::; N ; t = 1; :::; T

e!it � N [0; 1] ; i = 1; :::; N ; t = 1; :::; T

�e"e! = Corr(e"it; e!it)
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The error-terms e"it and e!it are assumed to be non-autocorrelated and the selectivity is as-
sumed to show-up through the correlation of these composite error terms. The model was

estimated by a simulated maximum likelihood estimator with smooth recursive simulator

(GHK) using 100 random draws.

2.3 The estimator of assimilation

Just as it would be with cross-sectional data the conditional mean function for the sample

selection model here is not changed by the presence of random e¤ects:

E [yitjxit; zit; rit = 1] = xit� + �e"e!�e" � (zit
)
� (zit
)

(3)

where � and � probability density and distribution function of standard normal random

variable, respectively; the variance of the augmented error-term is �2e! = 1 due to the

normalization. In this paper, the earnings assimilation is measured as a situation where

immigrant earnings catch up over time with native earnings by following Borjas (1985,

1999). Then, the expected earnings-di¤erence between immigrant group k and native

Swedes at any time t after arrival, evaluated at the mean values is

�yk = EI � EN

or

�yk(t) = EI [yitjAGE(t0 + t); Y SM(t); xit; zit; rit = 1]

� EN [yitjAGE(t0 + t); xit; zit; rit = 1] jx=x;z=z (4)

where t0 is labour-market entry age of the individuals. The initial earnings-di¤erence

(or entry-e¤ect) is calculated by �yk(0). Then, the estimator of the marginal rate of

assimilation (MRA) for any time t after arrival is

\MRAk(t) =
@EI

@t
� @EN

@t

or in terms of estimated marginal e¤ects of the variables ageME(AGE(t)) and year since

migration ME(Y SM(t)),4

\MRAk(t) = (ME(Y SM(t)) +MEI(AGE(t0 + t)))�MEN(AGE(t0 + t)) (5)

4 Note that the model in (1) and (2) has non-linear conditional expected value, and thus the estimated
parameters are no longer equal to the marginal e¤ects.
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Clearly, if \MRAj(t) > 0 in any time after arrival, then assimilation occurs. Given that

the initial earnings di¤erence is negative �yk(0) < 0 and \MRAk(t) > 0 is positive,

immigrants close the earnings gap with this marginal rate. The estimator of total years

for assimilation (TY A), that is the time spend needed to catch-up with the earnings of

an average native, as a continuous function on the real time axis, is constructed in the

following way: TY A is the upper-limit of the integral which accumulates the \MRAk(t) of

each time points to initial earnings-di¤erence of the immigrant group (or equivalently, the

time needed for the immigrant group in which the age-earnings pro�les of the immigrants

and natives intersect):
[TY AkR
0

\MRAk(t) = �yk(0) (6)

Using a numerical method for �nding the roots, equation (6) can be solved for an estimate

of [TY Ak.
In order to create the same estimators for employment assimilation, the above steps

are repeated by using the conditional expected value of probit model,

E [ritjzit; zi] = �(zit
) (7)

3 The data

The study was based on the 1990-2000 panel of the Swedish register-based Longitudinal

Individual Data-set (LINDA), which contains two distinct random samples: a popula-

tion sample, which includes 3.35% of the entire population each year, and an immigrant

sample, which includes almost 20% of immigrants to Sweden.5 There is no overlap be-

tween samples. Apart from being a panel which is representative for the population, the

sampling procedure ensures that the data are representative for each year. The sampling

frame consists of everyone who lived in Sweden during a particular year, including those

who were born or died, and those who immigrated or emigrated. The data is updated

with current household information each year with information from the population and

housing censuses and the o¢ cial Income Register, as well as a higher-education register.

The Income Register information, based on �led tax returns, is contingent on the tax

rules for that year (For more details see Edin and Frederiksson, 2001).

To avoid selection-problems due to retirement at age 65, the 33,504 immigrant men in

LINDA aged 18-55 in 1990 were initially selected for the study, as well as an equal-sized

5 Immigrants to Sweden enter the national register (and thus the sampling-frame) when they receive
a residence permit. In general, immigrants may become Swedish citizen after a su¢ cient number of
years.
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control group of randomly-selected native Swedish men, matched for age and county (län)

of residence.6 An additional 20% of new immigrants, 2,000-4,000 were included in each

year, as well as an equal number of randomly-selected but matched native Swedes. By

2000, these unbalanced panels consisted of 65,800 immigrant men (generating 521,761

annual observations) and slightly more native Swedes.

Edin et al. (2000) point out that the measures of immigrant-assimilation can be

distorted if a signi�cant fraction of immigrants return back to their home country. This

did not seem to be a problem since less than 5% disappeared from the data during the

observation period. In any case it would be di¢ cult to model return migration with this

data since it is not possible to distinguish emigrants from those who died.7

The immigrants were categorized as being from other Nordic countries, Western Eu-

rope (USA, Canada, Australia, and New Zealand), Eastern Europe, the Middle East,

Asia, Africa, or Latin America.

The earnings-variable used is gross labour-income, measured in thousands of SEK per

year, in�ated by the consumer price index (2000-prices). To eliminate those with short

employment periods or part-time jobs with low pay, we followed Antelius and Björk-

lund (2000) in considering as employed only those earning at least 36,400 SEK.8 The

employment-indicator (rit) was de�ned as 1 if the individual was employed and 0 other-

wise.

The key explanatory variables were age and age-squared; years since migration and

squared; marital status (cohabiting was considered married); number of children at home;

highest education level; residence in Stockholm or elsewhere; other income; arrival-cohort;

and local unemployment rates. Local unemployment rates were calculated by dividing

the number of unemployed by the population in the municipality of residence, which was

assumed to be exogenous to employment and income though conditional on individuals�

observed and unobserved characteristics.9

No data on work-experience was available. In most U.S. studies this is handled by

6 The self-employed were excluded from the analysis since their employment- and earnings-conditions
are considerably di¤erent from wage-earners.

7 Klinthäll (2003) found that 40% of immigrants arriving from Germany, Greece, Italy and the U.S.,
40 percent left Sweden within �ve years. The main hypothesis which is borrowed from the U.S.
Emigration Studies is that the least successful immigrants leave. However, as pointed out by Arai
(2000), even low-earning immigrants may have strong incentive to stay due to a relatively high level
of living standard in the lower range of the earnings distribution as compared to other countries.
The di¤erence in mean earnings between who disappeared (2,934 individuals) and those in the �nal
sample was minimal.

8 This criterion, also adopted in LINDA is the �basic amount� that quali�es one for the earnings-
related part of the public pension-system.

9 Because of the immigrant-placement policies implemented in 1985, immigrants� country of origin
and their municipality of residence can be correlated (Edin et al, 2002 and 2003; Åslund and Rooth,
2003).

9



calculating �potential work experience�as age minus years of schooling minus six. But

Swedish education-data is given in terms of highest level, not years, so such a calculation

would introduce severe measurement-error.

Table 1 shows the mean values for these variables, for both native Swedes and immi-

grants.

Table 1 about here

Both the earnings and employment rate (82% vs. 37-68%) and were considerably

higher for native Swedes. On the other hand, more immigrants were married or cohabiting

(40% vs. 38-59 %). Native Swedes were generally better educated: About 77% had at least

upper-secondary education, compared to 61-76% for immigrants. The earlier immigrant

arrival-cohorts each had 9-12% of the total, whereas 1985-89 had 18% and 1990-94 had

almost 25%. The Iran-Iraq war and various con�icts in former Yugoslavia occurred during

the latter periods. The Nordic area accounted for 25% of all immigrants followed by the

Middle East (23%), Eastern Europe (21%) and Western Europe (14%). Asia, Africa,

Latin America each had 5-6%.

The immigrant population was clearly not homogenous: Employment rates and earn-

ings were much higher for those from Nordic or Western countries. Middle-Eastern and

African immigrants were far less likely to be employed, and had lower earnings if they

were. Immigrants from non-Nordic Western countries had more education than all other

groups (nearly 32% had a university degree), followed by Eastern Europeans. Despite the

fact that Nordic immigrants, most of them from Finland, had less education, they had a

higher employment-rate and earned more than the other groups. All this is generally in

accord with previous studies on immigrants in Sweden.

4 Empirical analysis

Since immigrants to Sweden were heterogeneous across regions of origin, we estimated the

model given in (1) and (2) for each group separately. Our primary interest is to determine

whether they enter Sweden with an earnings di¤erential relative to natives and whether

their earnings converge to those of the natives as years since migration increases.

First let�s consider evidence whether such period-e¤ects on both employment-probabilities

and earnings can be identi�ed with local unemployment rates. Then, we will look at es-

timation results on employment and earnings assimilation. We will consider whether the

quality of immigrants is declined by across-immigrant cohorts and �nally we will address

the e¤ect of educational levels on employment probabilities and earnings.
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4.1 Local unemployment-rates and the identi�cation of economy-
wide conditions on employment probabilities and earnings

Since, as we noted earlier, simultaneous identi�cation of the e¤ects of age, arrival cohort

and economy-wide conditions is not possible, the last e¤ect is generally assumed equal

for both immigrants and natives. If this is not true, then the earnings-di¤erence and

marginal assimilation rates calculated using the classical assimilation model, which does

not include local unemployment-rates, will be biased downward (or upward) depending

on the positive (or negative) trend in the local unemployment rates. The hypothesis can

be tested by using the local unemployment-elasticities obtained from jointly estimated

earnings and employment equations.

The elasticities given in Table 2 (below) are the marginal e¤ects from the log local

unemployment rates of jointly estimated employment and earnings equations. Immi-

grants� employment probabilities and earnings were more responsive to the changes in

local unemployment-rates than were the native Swedes. The employment-probabilities

and earnings of Africans, Asians, Middle Easterners, Latin Americans and Eastern Eu-

ropeans were especially negatively a¤ected (Many Eastern Europeans immigrated in the

mid- to late-1990s, which were high-unemployment years, so the high unemployment elas-

ticities for this group are perhaps not surprising). The e¤ect of labour-market conditions

on the employment probabilities and earnings of natives was small.

Table 2 about here

Figure 2 (below) pro�les the age unemployment-rate employment probability and earn-

ings of African immigrants and native Swedes in three dimensions.10 The both pan-

els project employment probabilities and earnings age-pro�les along the unemployment

axis. The striking observation is that the employment probabilities and earnings of na-

tive Swedes were not responsive to changes in local unemployment rates, whereas the

employment-probabilities and earnings of Africans declined substantially with local un-

employment.

Figure 2 about here

Figure 3 (below) shows the e¤ect of local unemployment on employment-probabilities

and earnings for Africans and (dashed lines) for native Swedes under good and bad em-

ployment conditions, 1% and 5% unemployment. The employment-probabilities of African

Immigrants were much higher with low unemployment, though not as high as those of

10 We did the same simulation for all immigrant groups by region and country of origin classi�cations.
As expected the results followed the sign and size of the unemployment-elasticity of each group.
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native Swedes even with high unemployment. With low unemployment the earnings

of those working were also much higher, as they improve their labour-market speci�c

skills and wage-bargaining powers (Barth at al, 2004). It implies that low unemploy-

ment rate causes fast employment probability and earnings assimilation. The classical

model with the equal-period-e¤ect assumption ignores these facts and produces biased

outcomes. Controlling for local unemployment rates adds back to the assimilation model

what the identi�cation restriction ignores in some extent depending on the impact of the

labour-market conditions.

Figure 3 about here

4.2 Earnings and employment assimilation with local unemploy-
ment rates

Table 3 show changes in the earnings-di¤erences of immigrants compared to native Swedes

by region or country and by year since migration. The di¤erences were calculated by

setting the year since migration variable is equal to zero and evaluating all other right

hand side variables at their average values (except for local unemployment rate, set to

its median value). The initial age set to 20 and years since migration is increased by �ve

years apart until the end of individuals working life (see Section 2.2). The total years

for assimilation (TY A) are denoted FA (full assimilation) or PA (partial assimilation).

Partial assimilation is the years it took to reach the minimum earnings-di¤erence, if it

never turned positive.

There are initially two main groups of immigrants to Sweden with respect to earnings

assimilation: Nordics and Westerners with very small initial earnings-di¤erences; and all

the rest. The initial di¤erence was quite negative for Middle Easterners, Africans and

Asians as well as Eastern Europeans and (to lesser extent Latin Americans). However,

Eastern Europeans and Latin Americans eventually reached full assimilation, whereas

after 20-25 years since arrival, the earnings convergence of the others had stopped or gotten

worse. These immigrants were never able to attain the earnings-parity with otherwise

comparable native Swedes. For instance, Asians did best, but were only able to reduce

the initial earnings-di¤erence to 0.213 log points, in 26-30 years after arrival.

Table 3 about here

Nordics had smallest initial earnings-di¤erence (-0.136), but it took 22.5 years to

full assimilation, much longer than Western Europeans, and even longer than Eastern

Europeans. It has been theorized that low initial earnings-di¤erences would correlate with

low earnings-growth and low marginal rates of assimilation like the Nordics experienced
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(Duleep and Regets, 1997). But, Borjas (1998) points out that the relationship depends on

the technology of skill-acquisition, including cultural, social, and institutional similarities

between the immigrants and natives. Nordics countries andWestern Europeans are closest

in this regard.

Table 3 also shows earnings-di¤erences by country of origin, which are very similar

to those we just looked at. The Norwegians did best in Sweden, even earnings slightly

more than the average matched Swede upon arrival but their marginal assimilation rates

turned to negative in 2-3 years. Iranian and Turkish immigrants reached full assimilation

while Iraqis (the other large Middle Eastern group) did much worse.

Table 4 reports the relative employment probabilities of immigrants by region and

country of origin, obtained by jointly estimated probit equation. Only Nordics and West-

ern Europeans were able to reach the employment probabilities of average Swedes. Assim-

ilation in employment-probabilities occurred generally faster than in earnings, but rates

turned negative after 10-15 years.

Table 4 about here

Figure 4 compares the predicted employment-probabilities and earnings of average

immigrants and average native (dashed curves).

Figure 4 about here

Employment-probabilities and earning of Middle Eastern, Asian and African immi-

grants did not converge to those of native Swedes, nor did the employment probabilities

of Eastern Europeans or Latin Americans, although their earnings did at least for a time.

We also estimated (1) and (2) without local unemployment rates (not reported here) in

order to examine the extent of the bias produced by classical model. This model produced

lower initial earnings-di¤erence (almost 0.10 log points less) and weaker assimilation rates

(TY As up to 5 years longer).

4.3 Cohort e¤ects

An important question in the immigration literature is whether there are unobserved

di¤erences in the productivity of immigrants across cohorts. Although we have found

assimilation, it could be due to the immigrants getting work easier in times of low un-

employment, or because earlier arrival-cohorts were more productive or both. Since our

model and data allow identi�cation of cohort e¤ects, we tested these possibilities (Table

5 and 6 below).

Relative to the employment-probabilities of the pre-1970 cohort (Table 5) later cohort-
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e¤ects were all negative for all regions of origin, and increasingly so over time in almost

every case. That decline did not show up in the earnings of all immigrant groups, however

(Table 6): The cohort-e¤ects on earnings for Nordics were positive from the start, and

for Western and Eastern Europeans as well as Latin Americans they turned positive after

1984. All other things equal, the �nal Nordic, Western and Eastern European, and Latin

American cohorts did better than the �rst earning 0.12-0.53 log-points more, whereas the

last arrival-cohorts of Middle Easterners, Asians and Africans earned 0.3-0.43 log-points

less than the pre-1970 cohort. Somewhat Longva and Raaum (2003) found increasingly

positive cohort-e¤ects on earnings for OECD immigrants to Norway, increasingly negative

for non-OECD immigrants. Possibly the changing country-composition of the Nordic and

Western groups over time caused their cohort-e¤ect to chance, as highly educated Danes

and Norwegians increasingly took the place of Finns in Nordic immigration, while British

and Germans took the place of Greeks, Portuguese, and Spanish among the Westerners.

Table 5 about here

Table 6 about here

We also calculated the relative earnings di¤erences of immigrants by arrival cohorts.11

Recent cohorts of Latin Americans and Eastern Europeans had higher initial earnings

than pre- 1970 arrivals, and assimilated faster. Our model predicts that an average Latin

American who arrived after 1995 would be fully assimilated in 13-14 years, and Eastern

Europeans in 7-8 years. No cohort of Middle Easterners, Asians or Africans would be

able to reach earnings-parity with an average native Swede.

Barth at al (2004) found that if unemployment was rising, the classical model overesti-

mated the labour-market success of early cohorts and underestimated the success of recent

arrivals because of the mechanical correlation between cohorts and calendar time in the

data. Thus the classical model can understate earnings-growth across cohorts. We tried

both models and found this only for the Middle Eastern, Asian, African and Latin Amer-

ican immigrants. For the others the classical model overstated the assimilation of earlier

cohorts but did not understate the assimilation of later ones. For Nordics and Western

Europeans we also found no statistically signi�cant di¤erences in the cohort-e¤ect.

4.4 E¤ects of the educational attainments on assimilation

Table 7 and 8 show the marginal e¤ects of education on employment-probabilities and

earnings obtained from the jointly estimated earnings and employment equations. Com-

11 The relative employment probabilities and earnings, and total years for assimilation (TYA) by arrival
cohort can be provided by the authors.
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pleting high school or a university degree was positive for all groups of immigrants, as

expected. But having a university degree improved employment probabilities much less

for Middle Eastern and African immigrants than for the others. Western Europeans,

Nordics, native Swedes and Eastern Europeans improved their employment probabilities

the most with a university degree.

Table 7 about here

Table 8 about here

The results on earnings showed somewhat di¤erent pattern. As Åslund and Rooth

(2003) also found, Nordics, native Swedes and Eastern Europeans gained the most from

a university degree, whereas Western Europeans gained less than all except Africans.

The panels in �gure 5 (below) show the simulated age-employment probability and

age-earnings pro�les by education compared to native Swedes (dashed curves) with similar

educational level12, calculated using the means of the other variables for each educational

level. The initial age is chosen as 20 except for the university-educated, for whom age 25

was used (also for university-educated native-Swedes).

In every case probability of being employed and earnings increased with education.

However, while more highly-educated immigrants approached probability of employment

of native Swedes, the earnings-di¤erence increased with education. For example, lesser-

educated Latin Americans reached earnings-parity with similarly educated Swede in 19

or 24 years after arrival but highly-educated ones did not, through their probability of

being employed was closer to Swedes. The Swedish labour-market thus seems to absorb

the highly-educated immigrants better but discounts their education, perhaps due to

discrimination, or their education may not be as good. The data available does not

indicate where the immigrants obtained their education, so we could not test whether

Swedish education was more highly valued than country-of-origin education, though that

seems quite likely.

Figure 5 about here

5 Discussion and conclusions

We analyzed the economic assimilation of male immigrants in Sweden, using the register-

based Longitudinal Individual Data set (LINDA) for 1990-2000. We controlled for sample-

selection bias by estimating employment- and earnings-equations simultaneously. We

controlled unobserved heterogeneity by using a random-e¤ects model with Mundlak�s

12 The result by country of origin classi�cation is also available from the authors.
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formulation. We compared the classical model with period-e¤ects assumed equal, to a

wage-curve model using local unemployment rates as proxy for period-e¤ects.

We found that the classical model yielded biased results compared to the wage-curve

model. Assuming equal period-e¤ects understated initial earnings-di¤erences (by about

0.10 log-points) and marginal assimilation-rates (by up to 5 years). Including local

unemployment-rates changed the simulated employment probabilities and earnings be-

tween native Swedes and immigrants and among immigrants from di¤erent regions or

countries. High local unemployment rate reduced the relative employment probabilities

and earnings and much more for Middle Eastern, African and Asian immigrants than for

the others. These three groups were also less likely to be employed and earned less in

Sweden at any unemployment rate. Among Middle Easterners, immigrants from Iran and

Turkey were able to achieve earnings-parity with native Swedes, but immigrants from Iraq

did much worse. Other groups which achieved earnings-parity were Eastern Europeans

(19 years) and Latin Americans (30 years). Nordic and Western European immigrants

did the best. The impact of local unemployment on their employment probabilities and

earnings was very weak, similar to that for native Swedes.

The declining cohort e¤ect hypothesis is not rejected except Middle Easterners, Asians

and Africans. The relative earnings and employment probabilities of these immigrant

groups were declined much higher after the 1985-1989 cohorts compared to the others.

This result indicated that the e¤ect of downward trend in economy-wide conditions that

occurred in the 1990s was re�ected on the employment probabilities and earnings of these

three immigrant groups due to their high negative unemployment elasticities.

More education resulted in higher employment-probabilities and earnings, but lesser-

educated immigrants earned more compared to native Swedes than did highly-educated

ones. This could indicate that university education in immigrants�country of origin was

discounted more in Sweden than were lower levels of education, but we could not test this

hypothesis.

In general, results presented a pessimistic portrait about the economic success of

immigrants to Sweden. However, the assimilation exists, although it is weak, and the

length of earnings convergence almost covers individuals�working life. The Immigrants

from Middle East, Asia and Africa experienced large welfare disparity and when their

declining quality is considered, earnings of the recent cohorts of these immigrants will be

far from being assimilated in the future.
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Figure 1. Registered unemployment­rates in Sweden, 1976­2004.
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Figure  4. Comparison of  predicted  age­earnings and  age­employment  probability profiles  of

native Swedes  (dashed curves) and immigrants by region of origin, 1990­2000, using median

local unemployment  rates:  Nordics=2.89; Western  Europeans=2.88; Eastern  Europeans=2.81;

Middle  Easterners=3.17; Asians=3.02;  Africans=2.99; Latin  Americans=3.07  and  native

Swedes=2.88.
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Figure 4. Continued
Earnings Employment­probabilities
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Figure 5. Comparison  of  predicted  age­earnings  and  age­employment  probability profiles of

native Swedes (dashed curves) and immigrants by education and region of origin, 1990­2000.

Lower­secondary Upper­Secondary University
Nordic countries

Western Europe

Eastern Europe

33



Figure 5. Continued
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Figure 5. Continued
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