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1. Introduction

The labour market assmilation of immigrants forms a centra topic in the economics of
immigration and is of major interes for public policy (Chiswick, 1978; Borjas, 1994; 1999;
Bauer e d., 2000). Whether immigrants adapt eesily to conditions in the host-country labour
market; whether labour market success follows time in the host country; and whether labour
market outcomes of immigrants eventudly reach parity with those of naives are dl criticd
for the economic impact of immigration policies It is therefore of disconcat that the
empirical  literature  gtudying labour market outcomes of immigrants reveds seious
methodologica chdlenges that complicate the assessment of immigrant assmilation.

In paticular, sudies of immigrants both in Europe and North America indicate that
the relative labour market performance of immigrants has declined across arival cohorts
(Borjas, 1985; Baker and Benjamin, 1994; Bauer e d., 2000). Any negdive corrdation
between labour market outcomes and date of ariva invaidates crosssectiond andyses of
immigrant assmilation as such data fal to discriminate between improvements caused by
time in the host country and the postive outcomes merdy associated with older arive
cohorts. The standard gpproach around this chdlenge is the synthetic panel methodology, in
which one combines multiple crosssections and track ladbour market outcomes of ariva
cohorts over time (Borjas, 1995). Unfortunately, even this methodology cannot overcome the
problem of untangling aging:, cohort-, and period effects. Researchers therefore typicaly rey
on the assumption that period effects are equd for immigrants and ndtives in order to identify
assmilaion effects on immigrant labour market outcomes. In the present paper, we build on
the synthetic pand methodology but rdax the equaperiod effects assumption by dlowing
macroeconomic  conditions to affect immigrant and native labour maket outcomes
differently.

Surprisngly, dthough prior studies suggest that immigrants and natives are affected
differently by macroeconomic conditions, such linkeges are largdy ignored in the empiricad
literature on immigrant labour market assmilation. In the United States, tentative evidence in
Chiswick, Cohen, and Zach (1997) shows that employment of immigrants is more adversdy
dfected by macroeconomic downturns than employment of natives. Similaly, McDondd
and Worswick (1997) find that the unemployment incidence of immigrant men in Canada



increases more during a recesson than that of natives! Further, studies of empiricd wage
curves, linking eanings of individuds to unemployment in their locd labour market, show
tha earnings of less-established workers tend to be more responsve to loca labour market
conditions than are earnings of esablished workers (Blanchflower and Oswald, 1994). A
centrd hypothess of the present peper is tha such differences dso characterise the locd
labour market responsveness of earnings of immigrants and natives. Indeed, using data from
1980 and 1990, Longva and Raaum (1998) conclude that the annuad earnings of immigrant
men in Norway are more sengtive to local unemployment then are earnings of native men.

The basc premise behind our empirica drategy is to augment the synthetic pand
methodology with wage curve effects By dlowing the linkages between individud earnings
and unemployment in the loca labour market to differ for immigrant and naive workers, we
edimate assmilaion effects on immigrant earnings accounting for differentid responses to
macroeconomic conditions. The empiricd drategy further permits the rate of immigrant
earnings assmilation to depend on macroeconomic conditions. A smple theoreticd modd is
discussed in order to darify the relationship between the wage curve effect and the human
capital growth effect of unemployment.

Recent empiricdl evidence from the Scandinavian countries indicates dgnificant
asamilaion effects on immigrant earnings, but dso that the assmilation process is tied to
ariva oohort, country of origin, and immigrant datus. Based on large pands of immigrant
and ndive men in Denmak, and jointly edimating assmilation effects on employment and
wages, Husted et d (2000) conclude that immigrant assmilate partidly to netive, but that the
assmilation process depends on immigrant saus. In particular, the Danish study shows thet
labour market outcomes of those initidly admitted as refugees fdl dgnificantly short of other
immigrant groups and natives. Hayfron (1998) and Longva and Raaum (fortcoming) employ
the synthetic pand gpproach and edimate assmilation effects on the earnings of immigrant
men in Norway. Although quantitative edimaes differ, both dudies find dgnificant
assmilation effect on earnings. The authors dso show that estimates based on cross-sectiond
data exceed those of the synthetic pand approach and attribute this to dedlining whort effects
across arivad cohorts. Longva and Rsaum edtimate assmilation effects separaey for
immigrants from OECD and non-OECD countries and find that such effects are greater for

! Both the Chiswick, Cohen, and Zack and the McDonad and Worswick studies link employment experiences
of immigrant to the nationa unemployment rate. One problem affecting the statistica evidence of these studies
is tha of short time series. In fact, the U.S. sudy is based on only four and the Canadian study on eleven
unemployment observations.



the latter group. For OECD immigrants, they conclude that earnings profiles are comparable
to those of native workers. Despite ther higher assmilation rates, the sudy finds that
eanings of immigrants from nonOECD countries do not reech parity with earnings of
natives.

Previewing results below, we find that earnings of nonOECD immigrants show
sgnificantly greater responsveness to locd labour market conditions then do earnings of
OECD immigrants and natives. We obtain this finding for both mae and femde immigrants.
Next, we show that empiricd estimaies of assmilation effects are sendtive to whether or not
we account for macroeconomic conditions for non-OECD immigrants in Norway. For this
group, falure to control for the impact of locd labour market unemployment leads to severe
underesimates of assmilaion effects on eanings. Furthermore, we find that the rate a
which nonrOECD immigrant men close the earnings gap with native men depends on
meacroeconomic conditions. For the firgt ten years after arivas, eanings growth reative to
that of naives is sgnificantly greater during low unemployment regimes than during periods
of high unemployment. Findly, we find that edimaes of cohort effects—the permanent
eanings potentid tied to the arivd cohort—are ggnificant. While recent immigrant cohorts
from non-OECD countries have a lower earnings capacity than earlier cohorts, the opposite is
found for OECD immigrants. The cohort effects are sendtive to whether or not we account
for locd labour market conditions for nortOECD immigrants but not for OECD immigr ants.

2. Earnings assimilation among immigrants - empirical model
The empiricd modd builds on the formulaion in Borjas (1999). Suppose we have n cross
sections over the yearst (t =1,2,...n) obtained in cdendar year T:. The earnings equation of

immigrantsis given by?

QD Yie = X0 +8iAiT +oYSM . +7»CjT +iy DIl +E
)

and the earnings equation of netives by

2 Yie = X0, +8,A; +ZQ‘1A(WHjT +e,,

where vyt is the log eanings of person | in data peiod t; X is a vector of socio-economic
characteridics such as schooling and maritd datus, A gves the age a the time of

2To simplify notation, higher-order polynomials for age and Y SM are ignored in the presentation of the mode.



obsarvation; Cj indicates the cdendar year in which the immigrant arived in the host
country; YSM;t is the number of years that the immigrant has resded in the host country; and
P it isadummy varigble set to unity if the observation ismadein dataperiod t .

The rate of earnings convergence ketween immigrants and native isgiven by

9y 9y,

at Immigrant at Native

©)

=0,+a)-8,=a’

Typicdly, immigrants earn less than ndtives a the time of arivad. Thus, immigrants reduce
the earnings gap over time if the sum of YSM- and ageing effects exceeds the age effect of
natives. The | -vector indicates how immigrant arival cohorts differ with respect to time
invariant earnings potential and the vectors g and g, measure the period effects, i.e, the
impact of changing macroeconomic conditions, for immigrants and natives, respectively.

One key parameter of interest is a’. However, the YSM-, the period, and the cohort
effects for immigrants are not identified because

4 YM, =iﬂt(ﬁ -Cp),

which introduces perfect collinearity among the variables Hence, edtimates of the YSM-
parameter, a , are influenced by both cohort- and time effects.

Period effects. The callinearity in (4) implies hat some identifying redtriction(s) must
be imposed on eguaions (1)-(2). The “equad cohorts’ assumption, | =0, is unlikdy to hold,
because immigration policies change, politicad conflicts generae a mix of potentid
immigrants that change over time, eic. For example, Boyer e d. (20000 summarise
immigrant assmilaion in Europe and conclude tha nearly dl European hogt countries have
experienced a dedline in the upon-arrivd immigrant-native wage gap. In the Norwegian case,
Hayfron (1998) and Longva and Raaum (forthcoming) have shown that recent immigrant
cohorts tend to have lower earnings potentid than earlier cohorts.

An dternative identifying assumption, commonly used in recent dudies following
Borjas (1985), is “equa period effects’; v, =v.. In other words, trends and trangitory
changes in aggregate macroeconomic and labour market conditions are assumed to have the
same redive impact on naive and immigrant earnings. This redriction basicaly deans out
the immigrant period effect, by using the cdculated effect of macro-conditions on earnings of
the native-born comparison group. When obsarvations are drawvn from years far gpart or
under highly different macroeconomic  conditions, however, the equad period effect
assumption isunlikely to hold.



In order to dlow for differences in responsveness to busness cycles, we extend the
framework and introduce period effects that depend on the labour market conditions,
messured by the local unemployment rate (Uy+);

® Vg =Yg K INU,, g=in,

where g denotes ndtivity and r subscripts the locd labour market. It follows from (5) that the
period effect is diffeeent for immigrants and natives if the digribution of regiond
unemployment differs, or more importantly, if loca labour market conditions have different
effects on immigrant and netive earnings. Blow we outline a theoreticd moded that predicts
that immigrant earnings are more repongve to changes in locad unemployment than ae
netive earnings, i.e, k <k (<0).

Equation (5) is redrictive in the sense that the impact of locd labour market
conditions on immigrant earnings is independent of their years of reddence in the hogt
country. As discussed in the preceding section this redriction is not likdy to be vdid. As
immigrants accumulate human ceapital such as work experience, seniority, union membership,
and interpersond networks in the host country, we expect the influence of locd labour
market conditions on immigrart earnings to become more dmilar to that of naives In other
words, K; is expected to depend on time spent in the host country and, perhaps, eventudly
approech k. Furthermore, the accumulation of human cepitd may be influenced by the
unemployment raie. We therefore extend the empiricd specification and let the effect of
regiond unemployment interact with years snce (im)migration. This dlows us to discuss the
impact of locd labour market conditions on both the rdative level of earnings as wel as on

the assimilation rate of immigrants.

3. Unemployment and the labour market performance of

Immigrants

In this section we develop a smple framework in order to sort out the different mechanisms
behind the rdationship between loca labour market conditions and immigrant earnings. Frgt
we discuss the direct effect of locd unemployment on annud earnings through individud
(un)employment experience. Next we attempt to sort out the combined effects of a wage
curve mechanism and assmilation through the acquisition of country-specific human capitd.

Let Y denote the annud earnings of an individud. We have:

Y =T{(probabilityof employment)W + (1- probabilityof employment)ZzZ} ©)



Where T is the (given) number of weeks in a year, W is the weekly wage and Z denotes
unemployment benefits. We assume that an immigrant's probability of employment equas
(1-u) (YSM), where ¢(YSM)e(0,1], ¢'>0. The teem 1+ (0) is a factor representing
immigrants initid disadvantage in obtaining employment & the going wage, aisng from a
dissdvantage in search behaviour or employment- or even wage-discrimination® This
dissdvantage diminishes as the immigrant spends time in the country. For natives j =1.
Defining r as the earnings replacement ratio of unemployment workers, r =Z/W, we have:
Y =TWH =TW(r +(1- r)1- u)j) )

The effect of locad unemployment on annud eanings through employment duration is
represented by the effect of unemployment on H (which is the term in brackets in the last
equation). For given tota number of weeks and weekly wage, this effect can be expressed by
the logarithmic derivative of H with repect to unemployment:

L -y

! r +(1- r)(1- u)j
There is ds0 a direct assmilation effect on employment represented by the logarithmic

derivative of H with respect to years Snce migration:
TR ¢S (€ ERT) TR

4@ r)(- )

Annua earnings increase with years snce migration as the employment probability rises.

We next focus on the weekly wage rate, W. It is useful to express W as the product of
two underlying determinants of wages.

W =BP, ®)
where P denotes the individud’'s levd of productivity and Be(0,1] is a share factor,
determining the fraction of productivity that accrues to the worker. We discuss these two
factors separately below. Firg we present a bargaining model that produces a wage curve

3 Unemployment is high among immigrants in Norway. Rged and Zhang (2000, p.18) find that
“Immigrants from non-OECD countries are known to be much more unemployed than observationdly equa
natives. The etimates ....... indicate that this is attributed to both incidence and duration. For example, ...,
mde immigrants have roughly a 30 per cent higher trangition rate from employment to unemployment, and a 23
per cent lower transition rate from unemployment to employment (cet. par.).”

The high levels of unemployment among immigrants can presumably be explained by a large number
of factors, from gandard human capita  explanations, via information or signding problems to prgudice
According to this argument, regiona unemployment is likedy to have a stronger impact on job prospects of
immigrants than of natives Firgt, seniority and LIFO dismissals will generdly favor naives and make
immigrants more exposed to spells of non-employment. Secondly, when immigrants are less ale to signd ther
productivity accurately, non-immigrant employers will tend to prefer native workers and the hiring probability



type of rdaionship. The modd is a dmplified verson the barganing modd discussed in
Barth et d. (2000) and produces a wage curve effect on the share factor B. Next we discuss
the assmilaion of human capitd, focussng on the accumulation of country-specific capitd.
The latter relates to the development of P over timein the host country.

3.1. A simple bargaining model of wage determination
Condder firg the share factor B. Assume that wages are determined in an asymmetric Nash
bargaining solution. We have:

W=BP+(1-B)A ©
where b is the barganing power of the worker and A is the dternaive wage. Let
A= (1-u)pW , where Wis the average wage for workers with productivity P in the economy
and (1-u)p is agan the probability of obtaning a job a this wage. (Recdl that for natives,
j =1) Asuming homogenous firms the economy-wide equilibrium is characterised by
W=W. Insarting the expression for Ainto (9) givesthe equilibrium wage W = BP, where

_ p
Y B T e e p) o

We note that B is a pogtive function of years since migration, i.e, Bysu>0. As | increases,
the share-factor rises and pay gets closer to the leved of productivity. The wage curve effect is

B’ ;<0 and ingpection reveds that B”,ysu > 0; i.e, the wage curve effect decreases in absolute
value with years since migration. This is a result of the dternative wage effect of being a
newcomer in the labour market* As j approaches unity, the wage curve effect of immigrants
gpproachesthat of natives.

3.2. Unemployment and the accumulation of country-specific human capital
P is the productivity level of the individud. Assume for now tha the productivity level of an
immigrant is given by the following expresson:

InP=p' =p" +x(E) (11)
where p" is the log of the productivity levedl of a native-born worker with identicd formdl
qudifications (eg., age, gender, and educaiond attainment) as the immigrant and E is labour

for immigrant job seekers tends to fal condderably when the number of applicants for a vacancy increases, see
Cornell and Welch (1996) and Larsen, Riis and Raaum (2000).



market experience in the hogt country. k(E)< O denotes a learning function, measuring the
relative difference between the productivity level of immigrants and natives. k thus describes
the accumulation of country-specific human capitd over time. k(0) can be interpreted as the
“culturd digance’ between the home and host countries. Because immigrants learn and
accumulate skills (language eic.) as they cdlect experience in the new country, k’>0. We
interpret k' as the learning effect of experience on earnings. We assume k’’<0 and that,
eventudly, k approaches zero as immigrants close the culture gap and become equaly
productive to natives® For smplicity of expostion, assume that the levd of unemployment
has remained condant over the period snce immigraion. We then obtan the following
rlationship for experience in the hogt country: E=(1-u)YSM. Thus, k=k((1-u)YSM). Note
that the country-specific capitd asimilation rate is given by a\a(—;vl:(l— U)K *> 0, which is
amply the learning effect discounted by the probability of being employed.

How does the margind learning effect change with different macroeconomic
conditions? We have:

0%
dYSM ou

The firg term is negdive. The intuition is smple higher unemployment implies a lower

= '—(1-u)YMxk " (12)

probability of obtaining a job which is necessry for learning. The size of this effect is the
learning effect k’. The second effect is postive, however. The effect arises from the fact that
higher unemployment means lower levels of overdl experience, which by assumption means
tha the learning effect, k’, is lager. If an immigrant experiences a higher leve of
unemployment, each additiond year in the host country yidds a greater learning effect
because the immigrant is a alower level of experience in the host country.

3.3 The overall effects of unemployment on immigrant annual earnings
The logaritmic derivative of (7) with respect to unemployment gives:

oy _h b A=pe APl _ ngu<o (13
Ju Jdu Jdu du p+A-p)l-ue A-1-u)@-B)

* In addition, b may be smdler for immigrants than for natives if ther probability of being unionised is lower.
Barth et al. (2000) show that the wage curve effect is lower for unionised workers than for non-union workers in
a setting where non-union workers have awage curve mechanism of the efficiency wagetype.

® There is a debate over the issue of the level of convergence, see 3. Borjas (1994). In our theoreticd modd,
any discrepancy between the longrun wage levd of immigrants and natives must be due to differences in B, or
in the definition of comparison group productivity level.



Firg¢ we have a direct effect on earnings through lower employment. This effect depends on
the replacement ratio of unemployed workers, r a wdl as on potentid immigrant
disadvantage among the pool of unemployed, j . Next, high levels of unemployment depress
the wages of immigrants through a larger wage curve effect. Findly, unemployment reduces
learning for every year in the host country.

Falure to account for the unemployment effect in (13) will bias estimates of entry-
level wages if unemployment is correlated with entry cohorts in the data Furthermore, the
edtimated assmilation rates are biased to the extent that within-cohort corrdaion exids in the
data between years since migration and unemployment rates. Because YSM evolves over
time, this essentidly means that such bias occurs when unemployment, as observed for each
cohort, displays a consstent growth or decline peattern.

But a potentid bias introduced by the leve-effect of unemployment on earnings is not
the whole story. According to the above modd, earnings assmilation rates will be affected by
unemployment as well. Eamnings assimilation is driven by:

d 1- 1-
Tl “)K o e )]“’ i } &
and aises from better employment opportunities, j ’, that gives both higher employment

probabilities as wel as a higher share parameter b. In addition, there is the learning effect, k’,
from the employment experience.

Condder next the second-order derivative of eguaion (14) with respect to
unemployment:

Iy _ —{ (=p) + d=p) 2}(p 'k - (1- u)YSMk " (15)
dYSMdu (p+(1-p)1-ue (A-(1-uje@d-p))

The firg two terms associated with | " and k’ are negative. The higher is unemployment, the

lower is the assmilation rate. The last term, however, is podtive, reflecting that a higher
unemployment rate means lower levels of experience and thus a dronger learning effect a
the margin. Which of the effects dominates is an empiricd issue. Initidly, upon entering the
host country, both the learning effect, k', and the improved dterndive wage effect, j ', are
expected to be large. At higher levds of YSM both effects diminish, and the podtive term is
likdy to dominate. Accordingly, when unemployment is low, we expect to see more rapid

earnings assmilation.

® |gnoring differencesin aging effects between immigrants and natives as explained in section 2.



Table 3-1: Unemployment elasticities by country of birth and gender.

Mades Femdes
Estirmat p-vaue d Estimat -vdue ’
imate p-vaue imate p-velue
Country modd | moded |
(std.err) modd 11 (std.err) modd
irth: ing no ing no
of birth: [#obg] A agangt | [#0bg] A ng|
wage curve wage curve
Norw. 0073
. v 0161
(natives) (.00934)
4352 na (.01003) 0.108 na
[490568]
[404653]
Nordic -0310
0282
Countries (.015662)
0.048 0.069 (.01194) 0.0163 0.427
[62418]
[70775]
Other -0544
.0087
OECD (.03361)
[ 0.106 0432 (.01392) 0.544 0.000
[48139]
Eagtern -0477
.0037
Europe (.0248)
0.062 0.137 (.03558) 0.918 0.172
[23379]
[18176]
Asia -1754
-.1061
(.02918)
0.000 0.000 (.01944) 0.000 0.000
[83068]
[44302
Africa -1021
-.0004
(.04719)
0031 0.019 (.03833) 0.019 0.095
[20578]
[6650]
-.2150)
-.0821
Latin (.04670)
) 0.000 0.047 (.03609) 0.024 0.217
America [12266]
[7864]
Asiat+ -1760 -.1000
Africat (.02701) 0.000 0.000 (.01814) 0.000 0.000
Latin [115912] [58816]




America

Note: Edtimates of the unemployment dadticities are based on separate regresson models of the type presented
in Table A-3 in the Appendix. Robust standard errors are reported in parentheses using the cluster option by
municipality in STATA.

Table 31 shows edimated unemployment dadicities for natives and d9x groups of
immigrants by gender. Like Albsk e d (2000), we find no dgnificatt effect of locd
unemployment for natives. For immigrants from the Nordic countries, Eastern Europe and
OECD countries we have smadl unemployment dadticities, sgnificantly less than zero for
maes from the Nordic countries only. For dl three groups of non-OECD immigrants from
outsde Europe, however, we find drong and highly sSgnificant wage curve effects. The last
row gives the edimaed eadicity of earnings with respect to unemployment for the pooled
sample of non-OECD immigrants from outsde Europe. The highly sgnificant point estimates
are -.176 for maesand -.10 for females.

Cdumn two displays the p-vaues for tests of presence of an unemployment dadticity.
While no effect is found for immigrants from OECD and Eastern Europe, dl of the non
OECD mde immigrant groups display a dgnificant and high unemployment dadicity. The
same picture gpplies to femaes.

The next column reports the pvaues of F-tests of incuson of interaction terms
between the quatic polynomid of YSM and the locd unemployment rae We find
dgnificant interaction effects for maes from dl non-OECD regions outsde Europe and for
women from Asa With the exception of femaes from other OECD there seems to be no
donificant effects of the interaction terms between years since migration and loca
unemployment for immigrants from Europe or OECD countries.

The next two sections describe the development of unemployment and patterns of
immigrations to Norway.

3.4 Unemployment rates over time

Unemployment rates of the last forty years are shown in Fgure 31 Until 198384,
unemployment in Norway fluctuated around 1.5 — 2.0 per cent. After a few years of high
unemployment in the early 1980'ies, it returned to a higoricdly normd level during 1985-87,
before riang rgpidy from 1988 and onwards The unemployment pesked in 1993, fell
gradudly but remained reatively high throughout the mid 1990'ies Our Norwegian data are

12



Figure 3-1. Unemployment rates.
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from the years 1980, 1990 and 19921996, which basicdly represents a period of low
unemployment and a period of high unemployment.

3.5 Immigration policy and patterns of immigration to Norway.

This section briefly summarizes dements of immigration policy and reviews recent paiterns
of immigrant arivas in Norway. Excedlent, detaled description of present immigration
legidation and characterigtics of contemporary immigrants is avalable & the internet Ste of
the immigration authorities in Norway, UDI (www.udi.no). In Norway, net immigration was
negative until the 1960s as emigraion of Norwegians (most often to the United States)
exceeded arrivas of foregn naionds In 1970, there were 59 thousand immigrants living in
the country, making up only 15 percent of the totd population (see Table 3-2). Immigration
policy was liberd with few redrictions on admissons until 1975, a which time the nationd
parliament imposed a temporary moratorium on immigraion (the “innvandringstopp”). Since
1975 new legidation has favoured admissons on the beds of family reunification, skilled
workers in gpecific indudries (eg., the offshore oil indudry), and humanitarian grounds
(politicd asylum). To illugrate, in 1999 UDI issued 15480 resdence permits and 19,290
work permits to foreign-borns admitted that year. Of the new permits, 26 percent were
granted on the grounds of family reunification, 14 percent were given to individuds from
membership countries of the European Economic Area (EEA)}—who in principle do not face
any redrictions with respect to seeking employment in Norway, and 8,552 (25 percent) were



temporary permits extended to seasond wakers in agriculture, the mgority going to Polish
nationas engaged in harvesting berry crops (UDI, 2000).

Dexpite enactment of drict immigration legidation in 1975, Table 3-2 shows that the
immigrant population of Norway has grown deadily snce 1970. By 1999, the 261 thousand
immigrants resding in Norway accounted for dmost sx percent of the totd population. A
succinct pattern of Norwegian immigration is the change in mix of source countries over
time. Ealy immigrants predominantly originated in the other Nordic countries or in Western
Europe. For example, in 1970 45 pecent of immigrants in Norway were born in a
neighbouring Nordic country and ancther 38 percent in a Western European country. By the
1990s the fraction Nordic immigrants had dedined to less than twenty percent, being
replaced by immigrants from Ada and Africa whose share grew to amost 50 percent. An
important observation is that such devdopments are not the result of declines in Nordic or
Western European immigration (in fact, there were twice as many Nordic immigrants in
Norway in 1999 as in 1970), but indead the conseguence of subgtantid incresses in Asan
and African immigration to Norway.

Table 3-2: Immigrant Population of Norway

Percent of Foreign-born from:

W Europe, Asia, C+S
Foreign Percent of Nordic Can, US, America,
Year born Population Countries Aus, NZ E Europe Africa
(OECD - countries) (Non-OECD countries)
1970 59,196 15 44.8 38.0 9.8 6.0
1980 95,202 2.3 32.8 36.2 75 235
1990 168,298 4.0 22.6 23.7 8.1 45.6
1995 215,048 4.9 18.9 18.1 14.1 48.9
1999 260,742 5.9 20.1 16.0 14.4 49.6

Source: Statistics Norway (1999)

In summary, Norway as most other European countries has experienced an increese in its
immigrant population since 1970. At the same time, we have dso seen important changes in
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the nationd origin mix of immigrants away from firg-world countries and toward thirdworld

countries.

4. The data

The data source is a database assembled from register data by the Frisch Centre for Economic
Research.” The data extract used in the present study contans the complete immigrant
populaions of Norway in 1980, 1990, 1992, 1993, 1994, 1995 and 1996. The immigrant
micro data are supplemented with 8.3 percent random samples of the native-born populaion
in eech year. Because the andyss requires information on time of resdence in Norway and
because the regider data did not indude such information prior to 1992, the immigrant
samples from the early years are redricted to those ill resding in Norway as of 1992
Immigrant datus is defined by country of origin. Foreignborns with Norwegian parents and
Norwegiantborns with immigrant parents are excluded from the samples. We are not able to
exclude dudents or sdf-employed. Persons in college or universty will be induded if ther
eanings exceed the threshold. Our measure of earnings includes taxable income from work,
sckness pay, unemployment benefits and income when in labour market programs.
Unfortunately, we ae undble to dudy wage eanings only for dl yeas as the dealed
information is only avaladle for 1992-96. Eanings are messured in 1990-unit, deflaed by
the CPI. Persons with annud earnings below 15 000 NOK and above 2 000 000 NOK are
exduded.®

The andyses are limited to those aged 25 to 64. The regresson samples condst of
755,822 (year individud) observations of maes and 600,559 femdes. Appendix Tables A-1
and A-2 list sample means of key variables separately for each gender by nativity.

4.2 The grouping of immigrants by country of birth

Previous sudies show that earnings levels as wel as earningsage profiles differ between
immigrants from different regions of origin. We therefore conduct separate andyses for
immigrants from six different groups of countries. The fird group is the Nordic countries,
which are quite smilar to Norway with respect to most relevant aspects. The next group is
the rest of OECD countries. The third group is immigrants from Eastern Europe. Non-OECD

" All the data are supplied by Statistics Norway.

8 The lower threshold corresponds to the monthly fulltime wage of the lowest paid public sector employee in
1990. The upper cut-off is motivated by the existence of extremdy high salf-employment earnings.
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countries from outsde Europe are Folit into three groups Asan countries (including some of
Oceania), African countries and Latin American countries.

Separate analyses by region of origin is motivated by an expected difference between
immigrants from wedthy western countries and from thirdworld countries. Immigrants from
other European countries and North America are typicaly labour migrants, while, & least in
Norway, refugees conditute a large pat of immigrants from countries outside the OECD
area. The level as wdl as the tranderability of human capitd, and the frequency of return
migration differ across immigrant groups.® Therefore, earnings a the time of arrivd and the
growth of earnings with time spent in the hogt country, is likdy to vary across groups.
Whether the assmilation process differs across immigrant groups is highly rdevant for policy
as the expected earnings assmilation of new immigrants is important for evauating costs and
benefits of policy changes. In the case of Norway, the labour market is pat of the common
European labour market. Consequently, relaxing immigration redrictions would generate an
inflow dominated by immigrants from third-world countries Hence, the average labour
market success measured across dl immigrant groups of the past will be of limited interest
for such policy evauation.

Research from the United States, for example, indicate that earnings of immigrants
can be linked to the levd of devdopment of their source country (Jasso and Rosenzwelg,
1987; Bratsberg and Ragan, forthcoming). A podtive rdaionship between development of
the source country and earnings may result from differences in trandferability of human
cgpitd (Greewood and McDowel, 1991) or from differences in qudity of educationd
inditutions (Bratsberg and Terrdl, 1997).

4.3 Controls and summary statistics

Educationd atanment and maitd daus ae the only eanings determinants induded as
controls in empiricd  specifications We ddiberatdly excude other important wage
determinants swch as indudry  afiliaion, union membership, occupdtion, seniority and actud
work experience as these are highly affects by the assmilation process itsdf; see discusson
on “over-controlling” in Borjas (1999). Smilaly, dtizenship of the host country is not
incdluded because acquistion of dctizenship can be interpreted as a pat of the assmilaion
process and its incluson may therefore bias edimates of assmilation effects if naturdization

o Tysse and Kellman (1997) find that only 25 percent of OECD immigrants were ill living in Norway after a
period of 6 to 10 years, compared to more than 80 percent of the immigrants from Asia, Africa and Lain-
America
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is corrdlated with earnings potentid. Educationd <kills are largedy obtained a the time of
immigration, but it may contan qudifications obtained in the hogt country. Even maritd
datus can be affected by labour market success. On the other hand, maritd Satus is highly
corrdated with working hours, particularly for women and we do not want too strong effects
of labour supply.

Summary ddidics for the control varidbles are given in Tables A-1 and A-2. In
Norway, non-OECD immigrants are on average younger than naives, while OECD
immigrants ae dightly older. Immigrants ae more likdy to be maried. Non-OECD
immigrants tend to live in communities with somewhat higher loca unemployment, while no
noticesble difference exists between OECD immigrants and natives. The OECD immigrants
have on average spent nore time in Norway than the nonrOECD immigrants. More than hdf
of the nonrOECD immigrants in the sample arived after 1983 and just about 25-30 per cent
are induded in the low unemployment year of 1980. Information on educetiond atanment is
missing fa aout 25 per cent of the immigrants, due to incomplete coverage in the education
register (recent cohortsin particular).

5. Results

Falure to account for differences in the sengtivity to different macroeconomic conditions
may bias edimated reaive eanings profiles. In Table 3-1, we uncovered Sgnificant
differences between the unemployment eadicities of natlives and immigrants from non
OECD countries outsde Europe. Furthermore, the petterns of immigration and
unemployment over time in Norway sugget that years snce migraion and leves of
unemployment will be highly corrdated in the data, in paticular for the older cohorts of
immigrants. For this reason, we firs display predicted earnings profiles as wel as edimated
cohort-effects in our data from two dternative specifications of the empiricd modd. The first
assumes egua period effects, as is standard in the literature. The second includes wage curve
effects that are adlowed to vary between natives and immigrants as well as over time in the
hogt country. We then proceed by examining the process of earnings assmilation over time
under different loca Iabour market conditionsin some detall.

5.1 Predicted earnings profileswith and without allowing for differential wage curve effects.
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In Figures 51 and 52 we display predicted earnings profiles for natives and immigrants from
two models. Predicted earnings profiles for natives are drawn as single dotted lines. The first
moded for immigrants, the thin solid ling is a gandard Borjas (1999) specification where the
period effects are redricted to be equa for both natives and immigrants (as in columns (1)
and (4) of Table A-3). The second specification, which is shown as bold solid lines, dlows
for different effects of locd unemployment for natives and immigrants as well as over time in
the host country (as in columns (3) and (6) of Table A-3). In dl figures, the predicted
eanings profile is computed usng the average vaues of dl other variables than age and year
since migration for the relevant immigrant group.™® We consider an immigrant who enters the
host country at 25 years of age and draw the figuresfor the first 25 yearsin the host country.

% In the models that alow for different unemployment effects, predicted earnings are evduated a the median
unemployment rate over the sample period.
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Because immigrants with less than two years of resdence are excluded from the regresson
sample, we limit the reported predictions to the period after 27 years.

We dso draw the 95 percent confidence interva (dotted lines) for predicted earnings
for the average individud of the given age for immigrants. Few dudies of assmilation pay
atention to the uncertainty associated with the assmilaion edimates. Typicdly, concusons
ae dravn on the bass of predicted wage profiles, usng the esimated parameters and
evduated a the means for immigrants under study; see, eg., Borjas (1995) and Schoeni
(1997). With high-order polynomias in age and YSM, the assmilation measure, a”, or the

predicted wage for a given age and YSM, ae liner combinations of the regresson

coefficients. An estimate of the confidence interval around o must therefore be based on the
(complete) covariance matrix of coefficient estimates.™* The confidence interval for natives is
extremdy smdl, and we have chosen not to draw them into the figure as they would just
appear as one single bold line together with the drawn line for predicted earnings.

Condder firg the profiles for maes (Figure 5-1). The upper left pand gives predicted
eanings profiles for immigrants from the Nordic countries compared to the earnings profile
of a ndive with the same characteridics as the average mae Nordic immigrant. We find that
there is a smdl earnings differentia of less than 10 percent between immigrants and natives
during the firsd 10-15 years since migration. After about 15 years the gep is dosed and the
earnings of an immigrant is indiginguishable from the earnings of a native. The same picture
gpplies for immigrants from other OECD countries. The earnings gap is larger, aout 20
percent after 5 years Snce migration, but the learning curve is steeper and the gep is closed
by about 15 years. Consgtent with the observation in the previous section that the wage curve
effect is dmilar to that of natives, the modd based on equa period effects peforms equaly
wel to a modd tha incdudes differentid wage curve effects This latter point applies to
Eastern European immigrants as well. The Eastern Europeans do, however, display a larger
income gap, and appear not to converge to the natives leve of earnings.

Turn now to the earnings of immigrants from nonOECD countries outside Europe.
There is a condderable earnings gep initidly. Furthermore, we find that under the equd
period effect redriction, there is some earnings assmilation during the firs 10 to 12 years
after which the profiles of netives and immigrants diverge. This earnings dip of non-OECD
immigrants, which imply a negeive assmilation rate, is difficult to undersand. However,

1 A STATA-procedure has been programmed by Tao Zhang.



ingoection of the predicted earnings profile from the extended modd specification reveds
that the dip disgopears once we dlow for group-specific effects of locd unemployment. The
adjused greph demondrates a continuous process of earnings assmilation during the whole
age intervd. In other words, holding unemployment constant, the predicted earnings of non
OECD immigrants do not fall when they reech their late thirties as indicated by the standard
specification. This picture is paticulaly evident for immigrants from Adan and African
countries.

The interpretation of this result is as follows. Immigrants with more years since
migration are typicaly observed in the 1990'ies and are consequently observed only during
times of high unemployment. This implies a drong, postive corrdation between years since
migration and unemployment in the Norwegian data Because immigrants are affected more
adverssly by high unemployment (or put differently, gan more from lower unemployment)
in terms of earnings than natives, imposing equa period effect leads to a downward bias in
edimated earnings for immigrants with many years snce migraion (or an upward bias in the
edimated earnings for "young” immigrants). If immigrants of different cohorts had a more
even mix of unemployment experiences, what we would observe on average is the profile
digplayed in the right-hand pand. If we net out the impact of high unemployment in the
(early) 1990'ies we disdose a continuous assmilaion process, with an eanings differentid
between natives and nonOECD immigrant men of 0.7 log points 2 years after migration
declining to an earnings differentid of 0.3 log points after 25 yearsin Norway.

Condder next the earnings profiles of non-OECD females in Norway; see Figure 52.
The same pattern is observed for women as for men; the observed dip in the earnings profile
disgppears once we dlow for group specific effects of locad unemployment. However, it turns
out that women have a podtive assmilation rate only for the fira 8 to 10 years, after which
the earnings curves diverge even with control for unemployment effects. The difference in
earnings between immigrants and natives is smdler for women than for men. After two years
in Norway, the nativeinon-OECD immigrant differentid for women is aout —0.35 log points
and after 25 yearsit has decreased to dightly below -0.2.
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Comparing mae and femade non-OECD immigrants in Norway, we find that men have a
higher earnings differentid (in absolute terms) two years dfter entry but a higher assmilation
rate. After about 15 years the two groups have farly smilar earnings differentids compared
to ther Norwegian counterparts. For both groups the dedlining earnings profile observed
after 35 years of age (10 years in Norway) is the result of fasdy imposing the equa period
restriction.

Femde OECD immigrants have very dmilar eanings profiles as their ndive
counterparts and controlling for uremployment effects has only minor impacts on predicted
eanings.

Note that the predicted earnings profiles are evauated for an “average’ cohort. As we
show in the next section, both modd <specifications reved dgnificant immigrant cohort
effects on earnings. Predicted earnings for different cohorts would show up as differences in
the congant term of the immigrant profiles in the figures of this section. Because cohort
effects may dso be biased when we ignore differentid sengtivity to locd labour market
conditions, in the next section we discuss edimaes of cohort effects from the three
dterndive specifications.

5.2 Cohort fixed effects

The debate on whether the skills of immigrants have been dedining over time has been lively
in the U.S. for more than a decade; see eg., Borjas (1985; 1999), LalLonde and Topd (1992).
One specific dimenson of the discusson has been whether more recent cohorts have lower
eanings capacity than those who arived prior to 1970. Bauer e d (2000) report that a
smilar pattern is found in European studies as wel. For Norway, Hayfron (1998) and Longva
and Raaum (forthcoming) argue that crosssectiond estimates of immigrant assmilation is
upwardly biased because the average earnings capecity of pre1970 cohorts is higher than
that of immigrants who arived during the 1970'ies.  Changes in immigration policies and the
nationd origin mix are possble explanations for why this may have happened. In Norway,
the gradud change to immigration based on family ties and pdliticd asylum could explan
why cohorts differ with respect to their ability to succeed in the Norwegian labour market. In
this section, we limit the andyds to cohort effects for non-OECD immigrants from outside of
Europe. The samples of Asan, African and Latin American immigrants are pooled into one

nonOECD sample.



The cohort-effects in Table 51, c} (j =1,..J) ae cdculaed as devidions from the

weighted mean;
~ J ~
C; =Cj— D WC;
j=1

where w; (j=1, ..J) is the number of obsarvaions in cohort j divided by the totd number of

immigrant group obsarvetions and ci (j =1,..J)is the edtimated cohort coefficient. A cohort
effect can be interpreted as the (average) time invariant earnings capacity of an immigrant of
that cohort, reaive to the average immigrant in the group, holding age educaiond
atanment, maritd datus, region of resdence, country of origin, and years sSnce immigration
congtant.

Congder firds mae non-OECD immigrants, see Table 51. Ealy cohorts generdly
have higher earnings than the more recent ones. According to this interpretetion, the earnings
cgpacity of Non-OECD immigrants has fadlen over time. However, the cohort differentids
ghrink condgderably when we incdude locd labour market conditions as controls. A smilar
pattern is found for female Non-OECD immigrants. We thus note that controlling for local
labour market conditions reduces the pattern of falling earnings capacity of Non-OECD
immigrants in Norway.

Table 5-1: Cohort effects. Immigrantsfrom Asa, Africa
and Latin America (nonrOECD)

Males
Cohort |. Standard I1. With [11. With interaction
earnings profiles wage curve  unemployment and Y SM
Pre-1965 .537(.01801) 242 (.0214) .306 (.0229)
1965-68 .337(0.0153) .089 (.0180) .136 (.0189)
1969-73 .167 (.0070) -.015 (.0086) -.008 (.0087)
1974-78 .133(0.0074) .029 (.0074) .010 (.0085)
1979-83 .044 (.0080) .051 (.0089) .036 (.0096)
1984-88 -.099 (.0204) -.025 (.0251) -.020 (.0257)
1989-93 -.147 (.0078) -.054 (.0096) -.046 (.0097)
1994-97 .052 (.0286) .136 (.0286) .137 (.0286)

Note: The sandard errorsin parentheses are caculated as described in

DeNew and Schmidt (1997).
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Females

Cohort |. Standard I1. With [11. With interaction
earnings profiles wage curve  unemployment and YSM
Pre-1965 .353 (.0229) .130 (.0267) 211 (.0293)
1965-68 .231 (.0270) .045 (.0297) .099 (.0307)
1969-73 235 (.0147) 112 (.0164) .120 (.0167)
1974-78 .144 (.0098) .077 (.0098) .050 (.0113)
1979-83 .056 (.0136) .055 (.0152) .037 (.0162)
1984-88 -.069 (.0272) .031(0.0317) -.026 (.0322)
1989-93 -.161 (.0135) -.110 (.0161) -.093 (.0163)
1994-97 -.069 (.0272) -.130 (.0307) -.124 (.0307)

The dgnificant cohort effects in Norway imply that the earnings differentid between natives
and immigrant differ across cohorts. However, even the Non-OECD cohorts with the highest
earnings do not completely catch up with natives after 25 yearsin Norway.

5.3  Earningsassimilation of Non-OECD immigrants at different levels of unemployment
In section 3 we argued that loca unemployment affects the levd of immigrant earnings as
wel as the rate & which they converge to the levd of natives (assmilation). Assmilation
defined as the change in reative immigrant earnings may either rise or decline with locd
unemployment rates. There are severd effects on assmilaion: The firg is the dterndive
wage effect working on the share parameter B. Assmilation occurs as the dterndive wage
increese. With  high unemployment, however, this assmilation effect is lower dnce the
probability of obtaining the dternative income is reduced. The second effect is the learning
effect. Agan a lower probability of beng employed reduces the assmilaion rate through
learning. Both of these effects are thus negetive in the sense that higher unemployment yidds
lower earnings assmilation. The third effect is pogdtive. It arises from the assumption that the
learning function is concave in experience. Higher unemployment means lower levels of
experience, a which the assmilaion rae through learning is actudly higher. Or, put
differently, if an immigrant has experienced low unemployment, a lot of learning is dready
done, and the potentid for new leaning diminishes. Fndly, higher unemployment has a
direct negative impact on immigrant earnings through lower employment probability. In this



section, we report in more detall from the empiricad mode, by which we are able to sudy the
net of these three effects of unemployment on the rate of earnings assmilaion. We limit the
andyds in this section to the sample of non-OECD immigrants from outside of Europe, since
this is the group for which we have found sgnificant interaction effects between years since
migration and loca unemployment (Teble 3.1).

Columns (3) and (6) of Table A-3 ligt coefficients of interaction terms between log of
the unemployment rate and the years snce migration polynomia In other words, the
gecification dlows the assmilaion rae to vary with conditions in the locd labour market.
Figure 53 illudrates the predicted eanings assmilation rates of non-OECD immigrants for
different levds of unemployment, by disglaying the difference between predicted log
earnings between an immigrant and a native evaduated a the mean observed characterigtics of
the immigrants.

Condder fird maes After 5 years in Norway, immigrants in the “low unemployment
regimeg’ ean aout 4 log points les then ther naive counterpats. In the “high
unemployment regime’, the difference is .6 log points. Earnings assmilaion from 2 to 5
yeas is dealy faser under low unemployment conditions. In order to avoid out-of-sample
predictions in the figures, we dart the drawings at two years since migration. However, visua
ingpection suggests that initid assmilaion rates during the fird two years upon entry ae
even more srongly affected by the leve of locad unemployment. According to the theoreticd
modd in section 3, this faster assmilation rate is due to more learning and reduced wage
curve effect from improved dtenative income conditions under conditions of low
unemployment. However, from about 5 years on, assmilation rates are dower under the low
unemployment regime. The fagter initid catching up under favourable employment
conditions leaves less to be ganed per year dfter 5 years snce migraion. After about 15
yeas in Norway, the eanings gap leves off under higher unemployment, while pogtive
assmilation rates perdst under better labour market conditions. Note, however, that the
precison of the etimated earnings differentid is low in the laer pat of the career. The
overd|l picture is that of faster earnings assmilaion early in the new country when labour
market conditions are favourable. After about 15 years, however, the effect of different
labour market conditions seems to diminish as the earnings growth in the low unemployment
regime levels out.

The picture is fairly amilar for femades. We note tha for women the earnings
differentid isactually lowest after about 6-7 years after which it drops again. The reason



Figure 5-3: Earnings Differentials between Natives and Immigrants
from Africa, Asia and Latin America by Gender and Level of
Unemployment
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for this is, as we obsarved in the previous section, is tha immigrant women do not keep up
with the rather steep earnings path of native women after the age of 35. The predicted
earnings path of immigrant women leves off a about 35 (about in the same manner as for
native men), while the earnings of native women keep growing. Ancther difference, which
arises from visud ingpection of the curves, is that labour market conditions affect the entry
levd earnings for women more gdrongly than wha we observe for men.  Favourable
conditions seem to st women on a higher levd from the gat on, rather than by improving
the assmilation rates over the fird 5 years tha much. One possble interpretation of this
finding is that, for femde immigrants, the sengtivity of eanings to locd labour market
conditions works mainly through the share parameter, B, rather than through learning effects
on productivity, P. Another interpretetion is that, for women, the learning effect of better
employment posshilities occurs soon after migration and pesks during the fird year upon
entry. Clearly, learning effects will dso depend on the type of labour market. In the next
section, we thus conduct separate andlyses of immigrants with different levels of education.

5.4. Unemployment effects on earnings assimilation for different levels of education

In figure 54 we display earnings differentids between mae immigrants and nétives based on
sparate andyses for three different educational groups. The firgt figure shows earnings
differentids in the labour market for those with lower education (9 years or less). There are
no dgnificant effects on earnings of the interaction between unemployment and years since
migration. The only effect of unemployment is on the relative levd of earnings. After 5 years,
the log differentid is .25 under low unemployment and .45 with high unemployment. Low
killed immigrants do reatively better under favourable labour market conditions but they do
not dsplay a higher assmilaion rae It seems that culturd differences do not produce thet
much productivity difference for this group, and possbly the higher wage curve effect manly
arise from the share parameter rather than from the learning effect.

For the two next groups, assmilaion is affected by unemployment as wel. For the
medium education group (10-12 years), income assimilation is much sronger during the firgt
5-8 yeas bringing the immigrant differentid to 4 in the low unemployment regime and .65
in the high unemployment regime after 5 years and .3 and .45 respectively after 10 years.
Learning effects of unemployment seem to affect



Figure 5-4: Earnings Differentials between Natives and Immigrants
from Africa, Asia and Latin America by Education and Level of
Unemployment, Males
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the assmilation of this group gsrongly. The high skilled group with more than 12 years of
schooling (high education), disdlays a cortinuous assmilation over the whole span of 25
years. It seems that initid assamilation, or entry level earnings, is mogt drongly affected by
low unemployment. One possble interpretation of this is tha newcomers with higher
education have a higher probability of obtaning a job matching ther educationd skills early
on in a better labour market. If this is true, a large part of the dow assmilation from about -
.80 log poaints in the high unemployment regime is to a large extent a matter of getting into
the right jobs It takes longer for persons with higher education to bridge the culturd barriers,
but these barriers are less important under very good labour market conditions.
The pcture looks smilar for women, see Figure 5-5.



Figure 5-5: Earnings differentials between Natives and Immigrants
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6. Conclusions

Our sudy extends the dandard earnings assmilation modd of Borjas (1999), by taking into
that account business cycles affect immigrants and natives differently. The standard modd of
eanings assmilation produces biased assmilation raies and cohort effects if (i) immigrant
earnings ae more sengtive to loca unemployment then is the earnings of natives, and if (i)
years since migration or the observation span for any one cohort is corrdated with te leve
of unemployment. Both of these conditions are met for immigrants to Norway from Asa,
Africa and Latin America The earnings of immigrants from countries outsde the OECD area
are found to be much more sendtive to locd unemployment than is the earnings of natives or
OECD immigrants. Furthermore the period of rigng unemployment over the observation
period induces a corrdation between years snce migration and the leve of unemployment
for saverd cohorts When controlling properly for differentid  sengtivity to locd
unemployment an gpparent and ggnificant drop in the assmilation profiles of non-OECD
immigrants after 15 years in the country disappears. The tendency of dedining cohort levels
persigts, but islessimportant than predicted by the standard moddl.

It turns out that OECD immigrants have earnings profiles that are much more smilar
to those of natives. And for both OECD and other European immigrants, there is no added
sengtivity of earnings with respect to locd labour market conditionsto thet of natives.

We ds0 find that assmilaion rates for nonfOECD immigrants are sendtive to locd
unemployment. For low skilled workers, the effect of unemployment on earnings is mainly
on the rdative level of earnings. For workers with more than 10 years of education, however,
lower unemployment means faster assmilation rates during the fird 5 years in the host
country. After that assmilation raes are dower. We interpret this finding in terms of a modd
of earnings assmilaion that incorporates both a standard wage curve effect arisng from
poorer dternatives for immigrants as wel as a leaning effect arisng as the immigrants
accumulate country specific human capitdl.

In a companion paper, Bath e d (2001), we explore the rdaionship between
immigrant assmilation and unemployment in the United States. We find differences in the
sengtivity of  unemployment between immigrants and natives, but omitting differentid
unemployment effects does not bias the estimated earnings profiles. Unlike Norway, the US
have experienced a much more cydicd pattern of unemployment, as shown in Figure 3-1,
implying a wesker - if any - corrdation between unemployment, cohorts or observed years
snce migration within cohorts. Also, the US is a traditiond immigrant country without a



clear gtructure in the data between years snce migration and particular periods of high or low
unemploymert.

Given the increase in European unemployment from the 70-ies to the 90-ies, together
with a patern of increesng immigrant population, our conjecture is that controlling for
differentid unemployment effects is important to obtan unbiased egtimaes of assmilation

ratesin most other European countries
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Appendix

TableA-1: Summary Statistics, Male Samples

Latin America

Vaiable Mean StdDev Mean StdDev Mean StdDev
In(Annua Earnings) 11.755 0.667 11.674 0.692 11.818 0.610
In(Unempl Rate) 1.237 0.550 1.231 0.563 1.251 0.518
Years Since Migr 10.903 6.336 10.051 6.768 9.699 6.477
Pre-1964 Cohort 0.011 0.104 0.026 0.159 0.031 0.172
1964-68 Cohort 0.010 0.098 0.032 0.177 0.028 0.166
1969-73 Cohort 0.110 0.313 0.099 0.299 0.041 0.198
1974-78 Cohort 0.179 0.383 0.110 0.313 0.141 0.348
1979-83 Cohort 0.183 0.387 0.128 0.335 0.111 0.314
1984-88 Cohort 0.376 0.484 0.400 0.490 0.569 0.495
1989-93 Cohort 0.128 0.334 0.200 0.400 0.077 0.266
1994-97 Cohort 0.003 0.055 0.004 0.062 0.003 0.050
Age 36.484 8.308 36.244 7.984 38371 8544
Educl 0.052 0.221 0.043 0.203 0.034 0.182
Educ2 0.083 0.276 0.081 0.272 0.064 0.245
Educ4 0.210 0.407 0.223 0.416 0.277 0.447
Educs 0.141 0.348 0.184 0.387 0.191 0.393
Educt 0.055 0.228 0.068 0.252 0.072 0.258
Educ Missing 0.284 0.451 0.252 0.434 0.201 0.401
Married 0.699 0.459 0.581 0.493 0574 0.49%4
Divorced/Separated 0.070 0.256 0.207 0.405 0.195 0.396
1980 Obsarvation 0.046 0.210 0.051 0.220 0.040 0.197
1990 0.131 0.338 0.131 0.337 0.141 0.348
1992 0.154 0.361 0.157 0.364 0.164 0.370
1993 0.163 0.370 0.167 0.373 0.166 0.372
194 0.158 0.365 0.149 0.356 0.156 0.363
1995 0.168 0.374 0.165 0.372 0.163 0.369
1996 0.179 0.383 0.180 0.384 0.170 0.376
Region 1 0.597 0.490 0.676 0.468 0412 0.492
Region 2 0.135 0.342 0.090 0.287 0.123 0.329
Region 3 0.032 0.175 0.027 0.162 0.038 0.191
Region 4 0.094 0.292 0.091 0.288 0.158 0.365
Region 5 0.081 0.273 0.068 0.252 0.220 0414
Region 6 0.060 0.238 0.047 0.212 0.048 0.215
Region 7 0.048 0.213 0.044 0.205 0.027 0.161
Observations




TableA-1, Continued

Eagern Europe NordicCountries Other OECD Natives

Vaiadle Mean StdDev Mean StdDev Mean StdDev Mean StdDev
In(Annua Earnings) 11.915 0.681 12160 0.597 12.234 0.662 12164 0.551
In(Unempl Rate) 1.108 0.700 1.087 0.706 1.051 0.747 1061 0.727
Years Since Migr 13.083 9.300 15.208 9.043 15.764 8.679

Pre-1964 Cohort 0.172 0.378 0.239 0.426 0.192 0.394

1964-68 Cohort 0.049 0.215 0.062 0.242 0.087 0.282

1969-73 Cohort 0.137 0.344 004 0.291 0.149 0.356

1974-78 Cohort 0.077 0.267 0.139 0.346 0.163 0.370

1979-83 Cohort 0.100 0.299 0.147 0.354 0.146 0.353

1984-88 Cohort 0.223 0.416 0.201 0.401 0.165 0.371

1989-93 Cohort 0.220 0.414 0.109 0.312 0.090 0.286

1994-97 Cohort 0.022 0.146 0.009 0.097 0.007 0.086

Age 41.468 9.898 43629 9.952 43.675 9.342 41.945 10.776
Educl 0.011 0.105 0.019 0.138 0.014 0.117 0.001 0.025
Educ2 0.096 0.294 0.149 0.356 0.086 0.280 0.200 0.400
Educ4 0.224 0.417 0.244 0.429 0.222 0.416 0333 0471
Educs 0.147 0.354 0.146 0.354 0.210 0.407 0173 0.379
Educt 0.126 0.331 0.076 0.264 0.141 0.348 0073 0.259
Educ Missing 0.293 0.455 0.261 0.439 0.237 0.425 0.007 0.082
Married 0.723 0.447 0.607 0.488 0.721 0.449 0.638 0.481
Divorced/Separated 0.146 034 0.150 0.357 0.156 0.363 0.09%6 0.295
1980 Obsarvation 0.092 0.290 0.108 0.311 0.116 0.320 0.137 0.344
1990 0.118 0.322 0.151 0.358 0.158 0.365 0.146 0.354
1992 0.132 0.339 0.147 0.354 0.145 0.352 0.144 0.351
1993 0.137 0.343 0.146 0.353 0.144 0.351 0.145 0.352
194 0.138 0.345 0.145 0.352 0.142 0.349 0141 0.348
1995 0.172 0.378 0.148 0.355 0.146 0.353 0.143 0.350
1996 0.211 0.408 0154 0.361 0.150 0.357 0.144 0.351
Region 1 0512 0.500 0452 0.498 0421 0.494 0.346 0.476
Region 2 0.208 0.406 0233 0.423 0.170 0.375 0.189 0.392
Region 3 0.050 0.218 0.061 0.239 0.040 0.195 0.087 0.282
Region 4 0.114 0.317 0.136 0.343 0.198 0.398 0133 0.340
Region 5 0.059 0.235 0.066 0.248 0111 0.314 0.125 0.331
Region 6 0.057 0.232 0.052 0.221 0.061 0.239 0.119 0.324
Region 7 0.048 0.213 0.04 0.292 0.055 0.228 0142 0.349
Observations 23382 62437 63556 490596
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TableA-2: Summary Statistics, Female Samples

Latin America

Vaiable Mean StdDev Mean StdDev Mean StdDev
In(Annual Earnings) 11494 0.665 11519 0.661 11516 0.638
In(Unempl Rate) 1.258 0.460 1.260 0.495 1.248 0.494
Y ears Since Migr 10.053 5.831 11.060 7.261 10.219 6.668
Pre-1964 Cohort 0.016 0.127 0.069 0.253 0.038 0.192
1964-68 Cohort 0.008 0.089 0.022 0.148 0.016 0.124
1969-73 Cohort 0.038 0.190 0.061 0.240 0.057 0.233
1974-78 Cohort 0.161 0.367 0.135 0.341 0.162 0.369
1979-83 Cohort 0.227 0.419 0.173 0.378 0.119 0.324
1984-88 Cohort 0.358 0.479 0.331 0471 0.468 0.499
1989-93 Cohort 0.187 0.390 0.202 0.402 0.134 0.341
1994-97 Cohort 0.006 0.077 0.007 0.085 0.005 0.071
Age 36.610 7.926 36.115 8.838 38.643 8.508
Educl 0.079 0.270 0.060 0.237 0.038 0.191
Educ2 0.088 0.283 0.080 0.271 0.072 0.259
Educ4 0.173 0.378 0.226 0.418 0.255 0.436
Educs 0.201 0.401 0.180 0.384 0.198 0.398
Educt 0.055 0.227 0.037 0.189 0.079 0.270
Educ Missing 0.272 0.445 0.262 0.440 0.214 0.410
Married 0.799 0.401 0.669 0.470 0.642 0.479
Divorced/Separated 0.113 0.317 0.181 0.385 0.232 0.422
1980 Obsarvation 0.028 0.166 0.035 0.185 0.037 0.189
1990 0.119 0.324 0.121 0.326 0.127 0.333
1992 0.148 0.355 0.157 0.364 0.157 0.364
1993 0.160 0.367 0.162 0.369 0.167 0.373
194 0.163 0.369 0.156 0.363 0.161 0.367
1995 0.181 0.385 0.172 0.377 0.170 0.376
1996 0.201 0.401 0.196 0.397 0.182 0.386
Region 1 0.551 0.497 0.666 0472 0414 0.493
Region 2 0.154 0.361 0.115 0.319 0.159 0.365
Region 3 0.039 0.193 0.021 0.144 0.039 0.193
Region 4 0.107 0.309 0.101 0.302 0.134 0.341
Region 5 0.085 0.279 0.067 0.250 0.202 0.401
Region 6 0.064 0.245 0.030 0.170 0.053 0.223
Region 7 0.058 0234 0.032 0.176 0.035 0.185
Observations




TableA-2, Continued

Eagern Europe NordicCountries Other OECD Natives

Vaiadle Mean StdDev Mean StdDev Mean StdDev Mean StdDev
In(Annua Earnings) 11.638 0.677 11.792 0590 11.742 0.665 11.687 0583
In(Unempl Rate) 1.155 0.624 1079 0.711 1.030 0.763 1104 0.684
Years Since Migr 12.237 8.679 17.236 9.322 18.116 8.854

Pre-1964 Cohort 0.108 0.310 0.289 0.453 0.304 0.460

1964-68 Cohort 0.051 0.220 0.089 0.284 0.095 0.293

1969-73 Cohort 0.117 0.321 0123 0.329 0.152 0.359

1974-78 Cohort 0.112 0.316 0123 0.329 0.141 0.348

1979-83 Cohort 0.131 0.338 0.115 0.319 0.112 0.316

1984-88 Cohort 0.223 0.417 0.162 0.369 0.124 0.329

1989-93 Cohort 0.233 0.423 0.090 0.286 0.068 0.252

1994-97 Cohort 0.024 0.155 0.008 0.088 0.005 0.071

Age 40.316 9.027 43367 10.346 44.628 9.847 41.657 10.480
Educl 0.013 0.113 0.010 0.101 0.007 0.084 0.000 0.021
Educ2 0.094 0.292 0123 0.328 0.081 0.273 0.196 0.397
Educ4 0.185 0.388 0173 0.378 0.160 0.366 0.207 0.405
Educs 0.216 0411 0.285 0.451 0.333 0471 0227 0.419
Educt 0.130 0.337 0.059 0.235 0.123 0.328 0.026 0.159
Educ Missing 0.260 0.438 0.174 0.379 0.149 0.356 0.006 0.078
Married 0.751 0.432 0.e47 0.478 0.731 0.444 0.664 0472
Divorced/Separated 0.184 0.388 0.158 0.365 0.175 0.380 0138 0.345
1980 Obsarvation 0.066 0.248 0.100 0.300 0.120 0.325 0.109 0.312
1990 0.114 0.318 0.148 0.355 0.161 0.368 0.145 0.352
1992 0.132 0.338 0.149 0.356 0.148 0.355 0.149 0.356
1993 0.140 0.347 0.150 0.357 0.147 0.354 0151 0.358
194 0.144 0.351 0.147 0354 0.139 0.346 0.146 0.353
1995 0.180 0.384 0.150 0.358 0.141 0.348 0.149 0.356
1996 0.224 0.417 0.156 0.363 0.144 0.351 0.151 0.358
Region 1 0.538 0.499 0523 0.499 0.450 0.498 0.362 0.481
Region 2 0.187 0.390 0.202 0.401 0.175 0.380 0183 0.387
Region 3 0.043 0.203 0071 0.258 0.049 0.215 0.087 0.282
Region 4 0.103 0.304 0.097 0.295 0.158 0.365 0.129 0.335
Region 5 0.064 0.244 0.055 0.227 0.104 0.305 0122 0.328
Region 6 0.065 0.247 0.052 0.223 0.063 0.243 0117 0.321
Region 7 0.064 0.244 0111 0.314 0.064 0.245 0139 0.346
Observations 18176 70800 48150 404673




TableA-3: Log Earnings Regressions (Synthetic Pand M ethod), African, Asian, and Latin American
Immigrantsin Norway

Males Females

@ @ €] @) ® ©®
In(Unempl Rate) -.0026 -.0026 0133 0127
(.0020) (.0020) (.0024) (.:0024)
Imm*In(UR) -1367 -.0417 -1111 -.2285
(.0044) (.0259) (.0062) (.0364)
YSM 77 1034 1781 1179 1176 0925
, (.0060) (.0060) (.0142) (.0086) (.0086) (.0206)
YSM 710 -.0835 -.0609 -1836 -1089 -1048 -.1065
(.0078) (.0078) (.0196) (.0112) (.0112) (.0286)
YSM 3100 0197 0138 0814 .0380 0383 0483
(.0038) (.0039) (.0104) (.0054) (.0054) (.0151)
Y SM 71000 -.0011 -.0007 -.0125 -0045 -.0047 -0073
(.0006) (.0006) (.0018) (.0009) (.0009) (.0026)
IN(UR)*Y SM -.0677 0138
(.0110) (.0161)
IN(UR)*Y SM /10 1105 0137
(.0154) (.0225)
IN(UR)*Y SM /100 -.0600 -.0142
(.0082) (.0120)
In(UR)*Y SM #1000 0104 .0030
(.0014) (.0021)
Immigrant 40752 44153 43581 -3290 -1121 -.0228
(.5380) (55377) (.5382) (.7600) (.7599) (.7607)
Pre-1964 Cohort 6356 2671 3258 4222 1601 2367
(.0186) (0219) (.0236) (.0241) (.0283) (.0309)
1964-68 Cohort 4362 1142 1564 2997 0756 1253
(.0157) (.0187) (.0196) (.0276) (.0304) (.0314)
1969-73 Cohort 2662 0100 0118 3040 1423 1458
(.0086) (0118) (.0123) (.0166) (.0189) (0193)
1974-78 Cohort 2319 0536 .0303 2126 1072 0757
(.0074) (.0093) (.0097) (.0109) (.0125) (.0130)
1979-83 Cohort 1432 0761 0563 1250 0857 0633
(.0062) (.0065) (.0068) (.0084) (.0087) (.:0001)
1984-93 Cohort -.0483 -.0287 -.0258 -0915 -0793 -.0669
(.0056) (.0056) (.0057) (.0077) (.0077) (.0079)
1994-97 Cohort 1510 1605 1574 -1064 -.099%6 -.0982
(.0287) (.0287) (.0287) (.0309) (.0309) (.0309)
Africa -.0580 -.0558 -.0549 0071 0100 0105
(.0042) (0042) (.0042) (.0073) (.0073) (.0073)
Latin America 0948 0979 .0990 0115 0138 0143
(.0052) (.0052) (.0052) (.0068) (.0068) (.0068)
Age 6937 6983 6982 0105 0138 0141
(.0206) (.0206) (.0206) (.0239) (.0239) (.0239)
Agé -2319 -.2336 -.2336 0046 0034 0033
(.0074) (.0074) (.0074) (.0086) (.0086) (.0086)
Age® 3467 3493 3493 -0032 -0012 -.0011
(.0115) (0115) (.0115) (.0134) (.0134) (.0134)
Age’ -1957 -1972 -1972 -0071 -.0082 -.0083
(.0065) (.0065) (.0065) (.0077) (.0077) (.0077)
Imm*Age -4372 - 4517 -.4562 -0218 -.0320 -.0262

(.0545) (.0544) (.0544) (0771) (0771) (0772)



Imm*Age’®
Imm* Age3
Imm* Age4
Educl

Educ2

Educ4

Educ5

Educt

Educ Missing
Imm*Educl
Imm* Educ2
Imm* Educ4
Imm* Educ5
Imm* Educ6
Imm* Educ Missing
Married

Prev Married
Imm*Married
Imm*Prev Married
Constant

R2

Root MSE

Observations

1404
(.0201)
-19%5
(0323)
1060
(.0189)
-.2938
(.0298)
-0680
(.0024)
1127
(.0021)
2573
(.0024)
4750
(.0032)
0144
(:0093)
3302
(.0309)
1258
(.0070)
-0231
(:0054)
-1337
(.0060)
-0814
(:0082)
0665
(.0105)
2050
(.0021)
0868
(:0031)
-0519
(.0046)
-0644
(.0067)
42302
(.2095)

2280
5253

(0082)
(0106)
(0021)
(.0080)
(0046)
(.0067)
4.188

(2093)

2293
5248

606,533

1471
(.0201)
-.2100
(.0322)
1121
(.0189)
-.2051
(.0298)
-.0676
(.0024)
1125
(.0021)
2573
(.0024)
A753
(.0032)
0168
(.0093)
3357
(.0308)
1248
(.0070)
-0227
(.0054)
-1313
(.0060)
-0790
(.0082)
0643
(.0106)
2050
(.0021)
0868
(.0030)
-0536
(.0046)
-0610
(.0067)
41889
(.2093)

2294
5247

0063
(.0286)
-0156
(.0459)
0146
(.0270)
-1166
(.0401)
-1170
(.0024)
1326
(.0025)
3312
(.0024)
5992
(.0056)
0313
(.0110)
1650
(.0414)
1380
(.0101)
.0080
(.0084)
-0580
(.0083)
-1012
(.0126)
0302
(.0134)
-1749
(.0025)
-0583
(.0033)
1271
(.0082)
0171
(.0102)
11.1006

(2419)

1762
418

0105
(.0286)
- 0232
(.0459)

0194
(.0270)
-1176
(.0401)
-1173
(.0024)

1326
(.0025)

3312
(.0024)

5092
(.0055)

0347
(.0111)

1663
(.0414)

1399
(.0101)

0087
(.0084)
- 0563
(.0083)
-1016
(.0126)

0272
(.0134)
- 1747
(.0025)
-0584
(.0033)

1233
(.0082)

0145
(.0102)

11.055
(2418)

1768
5416

463,498

0083
(.0286)
-0195
(:0459)

0172
(.0270)
-1177
(.0402)
-1173
(.0024)

1326
(.0025)

3311
(:0024)

5001

(0055)
0346

(0111)
1671
(0414)
1403
(.0101)
0102
(:0084)
- 0553
(.0083)
-0998
(.0126)
0272
(0134)
- 1747
(.0025)
- 0584
(:0033)
1229
(.0082)
0143
(0102)
11.0542
(2418)

1769
5416

Note: Standard errors are reported in parentheses. Dependent variable isIn(annua earnings, 1990 NOK).
Regressions dso ind ude six regiona indicator variables and a complete set of year indicators. Omitted

immigrant group is Asaand omitted arriva cohort is 1984-88.



