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Abstract

Using matched employer-employee data, we examine the vwagehgtween immigrant and native work-
ers in the Portuguese labour market in the 2002-2008 peviduse the relation between the Gelbach'’s and
Oaxaca-Blinder's decompositions to split the uncondalcaverage wage gap as the sum of a composition
effect and a wage structure effect. Most of the wage gap islnetto worst endowments of the immigrants
but to differences in the returns to those characteristidsta the immigrant status effect. In particular, edu-
cation and foreign experience of the average immigrantsigréficantly less valued in the Portuguese labour
market. Overall, the wages of immigrants do not fully cogesto those of comparable natives as experience
in the Portuguese labour market increases. The assimiledies tend to be stronger in the first years after
migration and for immigrants with higher levels of pre-ingration experience. Total immigrants are a het-
erogeneous group of different nationalities, with immigsafrom the EU15 and China starring as the two
extreme cases.
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1 Introduction

Portugal has traditionally been a country of emigrationsigdificant immigration flows be-
gan much more recently. The firstimportant wave of largéescamigration in Portugal was
of a political nature, with the mass return of Portugueseaits from the former colonies in
Africa after the revolution of 1974. Until the mid-nineti@simigration in Portugal was rela-
tively modest in international terms, comprising mainlyioaals from Portuguese speaking
countries. In the late nineties, immigration accelerateded by high and unmet labour
demand in construction and some services sectors. Therals@s significant change in
the nationality mix because a substantial part of thesgasroriginated from Central and
Eastern European countries, with no particular histowcaultural link with Portugal, and,
more recently, from Brazil.

The rapid increase of immigration in Portugal, togethehwite change in its nationality

composition, raises new questions regarding the econoenformance of immigrants. Do

they earn the same wages as natives upon arrival? If not, adeaunts for the difference?
Do the wages of these recent waves of immigrants tend to ogeve those of natives as
they acquire more labour experience? Are these results gp@neous across main immi-
grant nationalities? This paper aims at answering thesgtigus using a matched employer-
employee longitudinal databas@yadros de Pessogdirom 2002 to 2008.

Itis commonly observed that immigrants earn less uponativan comparable native work-
ers. The imperfect portability of human capital, in part&zieducation and work experience,
acquired in the origin country, as well as the lack of fluencthie destination language were
found to be important determinants of this wage gap (seenstance, Friedberg (2000) and
Aydemir and Skuterud (2005)). Over time, immigrants’ watesd to catch up to natives’
wages as they engage in a process of acquiring skills raléwathe destination country.
The wage disadvantage of immigrants upon arrival tendsronih as experience in the
host country increases, but at a decreasing rate. In some gmumtries, however, the catch-
ing up of immigrants is never complete (see Izauierdo eP&I0Y) for Spain and Dell’Aringa
et al. (201R) for Italy).

The narrowing of the initial wage disadvantage of immigsanith time of residence in the
destination country was recently named by Chiswick andé¥li{012) as “positive assim-
ilation” but it has received much attention in the econonttierature on immigration for
several decades (see Borjas (1999) for a comprehensivesdisa on the concept of eco-
nomic assimilation). The pioneering work of Chiswick (19P&sed on a cross-section of
US immigrant men found that immigrants earned less thamestipon arrival but converged
quite rapidly to the native wage level. Borjas (1985) questd the empirical validity of this
conclusion, as it was based on a pure cross-section regmassidel, which was used to as-
sess the dynamics of the assimilation process of immigralsisg a cross-section sample of



immigrants implicitly assumes that the composition of thecgssive cohorts of immigrants
does not change significantly over time. Posteriorly, mdghe literature used repeated
cross-sections controlling for differences among immiggaohorts when studying the eco-
nomic assimilation of immigrants in different countriee¢sBaker and Benjamin (1994) or
Antecol et al.|(2006)). Cross-section estimates of thenakdion process can be biased by
selective return migration. One solution is the use of lamdjhal databases that follow the
native and immigrant populations over time and, hencemadé the assimilation profile of

immigrants that stayed in the country for a given period {(sdetsky (2007) or Hu (2000)).

In this paper, we examine the wages of recent immigrantsdarPibrtuguese labour market
identifying the major differences with native workers upamival and whether these dif-
ferences decline (or not) as their experience in Portugakases. In the line of Friedberg
(2000), we investigate if education and work experiencaiolkd in different countries are
rewarded differently in the Portuguese labour market. Give nature of recent immigra-
tion flows in Portugal, we also examine immigrants by mainaeg of origin, to see if the
relative wage patterns are homogeneous across differemgirant groups.

The article is organised as follows. Secfidn 2 presenttigifudinal database use@adros
de Pessodland sectiofl3 describes the main characteristics of imantgrelative to those of
native workers. The estimation methodology is outlinedacti®n[4. Sectiohl5 presents the
empirical results, accounting for the potential heter@ggrof immigrants by main origins.
Finally, sectio b presents some concluding remarks.

2 Database and identification strategy

The database used in this papeQisadros de PessoéQP), a longitudinal dataset matching
workers and firms based in Portugal. This administrativa deaws on an annual mandatory
employment survey that covers virtually all establishrsevith wage earners in Portugal in a
reference month (October), excluding the Public Admiaistn and domestic work. Given

that it is compulsory, it does not suffer from the non-regwproblems that often plague
standard household and firm surveys. Besides the advant#dgeomprehensive coverage,
it is also generally recognised that this dataset is rediéglvirtue of its public availability.

Reported data cover the establishment itself (establishidentifier, location, economic ac-
tivity, employment, etc), the firm (firm identifier, locatipaconomic activity, employment,
sales, ownership, etc) and each of its workers (social ggaddentifier, gender, age, ed-
ucation, skills, occupation, tenure, employment statosirdr worked, earnings, etc). The
information on earnings is very complete, including theebasge, regular and irregular
wage benefits and overtime pay.



The worker-level data cover all years since 1986, excepd H9@ 2001, but information on
the nationality of the worker only starts in 2000, so our skEgeriod starts in 2002 and
ends in 2008. The exact nationality at the country level efvtlorker is the only information
available that helps to identify immigrant workers in QPnagher the place of birth nor the
year of arrival in Portugal are recorded. Neverthelesgrgitie nature of recent immigration
in Portugal and the low naturalisation rate, the sample afiignants covered in QP database
seems to be a good approximation of the target populatiosale some workers do not
report their nationality in every year considered, we farthssumed that individuals that
declare at least once to be foreign nationals are immigrmamismaintain that nationality
throughout the whole period (see D’Amuri et al. (2010) formaikar assumption).

Regarding data on formal education, the QP dataset hasrniafmn on the highest level of
education completed by each worker, but not on the countsrevthat level of education
was attained. So, we cannot differentiate between foreigrdamestic schooling. However,
recent immigrant flows in Portugal were linked with employrepportunities and, hence,
it is reasonable to assume that most of these immigrants letedptheir education in the
country of origin. We defined 6 education categories basetherinternational Standard
Classification of Education (ISCED): illiterate (no formeducation or below ISCED 1), 4
years completed (primary education) and 6 years complétstigtage of basic education)
are both included in ISCED 1, 9 years completed refers to [3QElower secondary ed-
ucation), 12 years completed refers to ISCED 3-4 (uppesrsgigry) and tertiary refers to
ISCED 5-6.

The QP dataset does not cover domestic work. This fact camdmve impact on the results
because many foreign women in Portugal are linked to thieosed\Ve tried to assess the
extend of this phenomenon by checking its impact on an alte though less detailed,
longitudinal database made availablelbgtituto de InformaticgPortuguese social security
data-processing office), which includes domestic work. Jliere of domestic work in total
employment is around.01 per cent on average for both natives and immigrants in@bg-2
2007 period, which suggests that most people in this seaidk i the informal economy.
This result highlights the fact that all workers in illegalcairregular situations are excluded
from the analysis given the lack of information on these vidiials in the QP database
(and in all official databases), leading to an underestwnadf immigrants in the Portuguese
labour market.

The QP database has no information on the date of arrivalituéal, hence we cannot di-
rectly obtain the traditional assimilation variable of tiree spent in the destination country,
commonly referred to as years since migration. However,aveabtain information on the
date that each individual (native and immigrant) first esigprivate employment (legally)
in Portugal. When this occurs, each worker is given an ifieation number that is unique
and remains constant over time. We used this property ofdteetd trace back each worker



present in the 2002-2008 database to its first record. Trabdsé also has information on
the date of admission of each worker in each firm. Because Ehda@abase only starts in
1986, we used the minimum of the two records (year the workdrdppears in the database
and first year of admission in a firm) as the date of entry in theuguese labour market.
This information is then used to compute a measure of effetdbour market experience in
Portugal, available for both natives and immigrants, arah@red in sectionl3. In addition,
for immigrants, the effective labour market experiencessdias a proxy of the time spent
in Portugal, i.e., years since migration, in our regressioalysis. A caveat of our proxy of
years since migration is that the date of entry of an immigrmaprivate employment does
not necessarily coincides with the actual date of entry iriug@al, because a significant part
of the recent immigration flows in Portugal were of illegatura, as evinced by the series of
regularisations that occurred since 2000 (see Marques aigd(&007) for a description of
recent Portuguese immigration policies).

We also computed the traditional education-corrected agetential work experience as
age minus 6 minus years of education for both natives and gramis. The standard caveat
of this proxy is that it assumes that the worker enters thedamarket immediately after
schooling and that the employment period is continuous adtlepisodes of unemployment
or inactivity. In addition, using this information as a mesesof the experience of natives
in the Portuguese labour market has an additional caveafriftfamework: possible periods
of employment abroad of native workers due to emigrationaasaimed to have the same
wage returns as employment in Portugal. The same reasopplg®fto the using of po-
tential experience in the measurement of foreign expegi@iecmmigrant workers, as it is
implicitly assumed that experience was continuously aedatad in the country of origin of
the immigrant.

All studies that distinguish foreign and domestic humanitehpf immigrants are subject
to measurement error given the strong assumptions needestitoate these separate re-
turns using the standard databases available. Neverhéhesresults of Skuterud and! Su
(2012) suggest that the estimated returns to foreign andcegborsources of schooling and
experience found in the literature do not appear to be dibyemeasurement errors in these
variables. In addition, the detailed characteristics ef@P database still make it suitable to
study the wage performance of immigrants in Portugal. As@ne, empirical evidence on
the behaviour of immigrants in the Portuguese labour maskedlatively scarce, probably
reflecting the novelty of the phenomenon. Some exceptian€arneiro et all (2012) who
examine the relative wages of immigrants in the Portugusaseur market in 2003-2008 and
Cabral and Duarte: (2010) that provide a comprehensive igéscr of the main features of
recent immigration flows in Portugal from 2002 to 2008, bating the QP database.

Some additional filters were imposed on the database toreimierroneous, inconsistent
or missing reports. First, the analysis was restricted thviduals for whom there was



information available for a set of key variables, such asdgenage, nationality, sector of
activity and tenure. Second, we further restricted our dangworkers aged between 15
and 80 years and with a job tenure below 65 years. Third, weskat our analysis on the
full-time employees segment and we only considered thogedagmes that reported a base
wage of at least 80 per cent of the minimum legal whg€henever a worker was present in
more than one firm in a given year we kept the register corretipg to maximum earnings
or maximum hours worked. Fourth, as we focus on wage assiarilave use a regular wage
measure that includes the base wage (monthly gross pay forahdours of work) and the
regular subsidies and premiums paid on a monthly basis dikesgty payments.

As itis an employment survey, the QP database only covergaugls that are employed in
the reference period. Therefore, we cannot assess the yamgahb assimilation, as we do not
have information on the individuals that are not employedrédver, we also cannot han-
dle selective return migration by explicitly modelling emigration like.Hum and Simpson
(2004) for Canada and Venturini and Villosio (2008) for ytalf a given immigrant disap-
pears from the database we do not know the reason: he can bplayed or inactive; he
may have left the country; or it can also be a reporting orargsirror from the firm. Thus,
using the QP database we can only estimate the assimilabfirepf employed immigrants
that stayed in Portugal for a certain period of time.

3 Exploratory analysis

Historically, Portugal has been a country of emigratiort,ibuhe late nineties immigration
flows grew strongly driven by high labour demand. A significstmare of this new immigra-
tion flows came from Central and Eastern European countde&(C), i.e., from countries
with no evident cultural link with Portug&l.More recently, there was a very significant in-
crease in immigrants from Brazil. Immigration from Chin&haugh growing strongly in
the last decade, still represents a small share of total grant workers. At present, three
major groups make up the bulk of immigration in Portugalyespnting around 75 per cent
of total: Brazil, Portuguese speaking countries in AfriPALOP) and CEEC.

Full-time employed immigrants in Portugal increased by 47 gent in cumulative terms
from 2002 to 2008, representingdéper cent of the total employement in 2008. Tdhle 1
reports the sample means of some relevant variables faresadind immigrants, as well as
for the main nationalities of immigrant workers in Portugal

1By law, workers formally classified as apprentices can wecaiminimum wage that is, at least, 80 per cent of the full rate

2CEEC (Central and Eastern European countries) in the QBaksancludes Slovakia, Poland, Czech Republic, Hungatgniz,
Slovenia, Latvia, Lithuania, Romania, Russian Federatitwidova, Ukraine and Serbia.

SPALOP (Paises Africanos de Lingua Oficial Portugulsafers to the former Portuguese colonies in Africa (Ang@lape Verde,
Guinea Bissau, Mozambique, and Sdo Tomé and Principe).



Table 1: Main characteristics of native and immigrant firthe workers in Portugal, average 2002-2008

Levels in 2008
Share in total, 2008

Employment status (%0)
Permanent contract

Fixed-term contract

Age
Average years
% workers aged less 35 years

Gender (%)
Male
Female

Work experience in Portugal
Average years

Educational attainment (%)
llliterate

4 years completed

6 years completed

9 years completed

12 years completed
Tertiary

Main sectors of activity (%6)

Manufacturing industry

Construction

Servicespf which
Wholesale and retail trade
Hotels and restaurants
Business services

Other sectors

Average real monthly wage
In Euros
Wage gap to natives
Euros
100 x log points (real hourly wages)
% Minimum wage earners

Natives

2,324,699
93.6

77.6
22.4

37.9
43.4

57.0
43.0

13.0

1.2
24.0
22.1
21.6
20.0

11.0

28.4
11.4
57.6
20.0
6.2
9.6
2.6

853.7

8.0

Total

159,539
6.4

45.2
54.8

35.7
50.5

65.0
35.0

5.1

4.1
23.2
17.0
24.3
23.0

8.5

15.7
23.7
57.6
13.5
15.3
15.5
3.0

745.7

-108.0

-15.0
12.6

Immigrants

EU15 PALOP CEEC Brazil China
13,294 39,305 37,638 42,266 2,670
8.3 24.6 23.6 26.5 1.7
66.3 49.6 35.4 35.9 44.0
33.7 50.4 64.6 64.1 56.0
36.5 36.5 36.3 33.0 34.3
51.1 45.7 47.5 62.4 53.9
56.6 58.9 75.4 61.1 64.0
43.4 41.1 24.6 38.9 36.0
7.4 6.7 2.9 2.9 3.1
0.5 4.8 6.3 1.7 15.4
7.9 34.1 20.6 16.7 38.8
11.7 16.9 16.9 18.5 15.0
19.9 21.8 26.7 27.9 20.0
29.7 16.7 23.7 29.3 7.6
30.2 5.8 5.9 5.8 3.2
20.6 8.8 22.0 10.7 1.4
8.2 28.5 31.9 19.2 0.6
68.9 61.9 40.0 68.3 98.0
19.9 11.1 9.1 15.8 49.9
11.5 14.6 10.6 23.5 45.1
12.8 23.6 10.7 15.2 1.1
2.3 0.8 6.1 1.9 0.1
1463.4 681.2 609.3 723.7 456.1
609.8 -172.4 -244.3 -129.9 -397.6
33.2 -16.9 -24.3 9.31 -495
6.8 8.4 13.3 16.7 57.3

Source: Quadros de Pessoal.

Notes: The shares of main immigrant groups are computed ascamage of total immigrants. EU15 includes the initialM&mber-States of European
Union except Portugal. CEEC (Central and Eastern Europeanties) includes Slovakia, Poland, Czech Republic, laygestonia, Slovenia, Latvia,
Lithuania, Romania, Russian Federation, Moldova, Ukraind Serbia. PALOP (Paises Africanos de Lingua Oficial Pogsa) refers to the former
Portuguese colonies in Africa (Angola, Cape Verde, Guinsadi, Mozambique, and Sdo Tomé and Principe). llliteefiers to no formal education or
below ISCED 1, 4 years completed (primary education) anda&syeompleted (second stage of basic education) are bdtidéttin ISCED 1, 9 years
completed refers to ISCED 2 (lower secondary education)yekts completed refers to ISCED 3-4 (upper-secondary) entidrty refers to ISCED 5-6.
ISCED stands for International Standard Classification ddidation. The percentage of minimum wage earners was ceahpainsidering workers with
wage in the interval of +/- 1 euro centered on the minimum wage



One of the most notable differences between immigrants atiges in the Portuguese labour
market relates to the nature of the contract, i.e., perntaresus fixed-term. In the 2002-
2008 period, more than half of immigrant workers had a fix@uat contract, compared to
around 22 per cent for natives. Immigrants from Brazil andeCHhave the highest propor-
tion of fixed-term contracts.

Immigrant workers are younger than natives. Workers wisis nan 35 years account for
around 43 per cent of total natives but represent about 5@e¢mr of immigrants. This
difference is higher in the case of workers from China anpeeislly, from Brazil.

The percentage of females in immigrant employment is lolwantin native employment,
but the exclusion of domestic work from the analysis tendsigerestimate female migrant
employment in Portugal. The share of female workers is highthe case of the EU15 and
PALOP (more than 40 per cent in both cases) and lower in tre@GEEC?

As expected, given the recent nature of most immigrant flooirtugal, the effective work
experience of immigrants in Portugal is lower than that dives. Within immigrants, ex-

perience in Portugal is higher for workers from the EU15 dndj lesser extent, from the
PALOP, which are the immigrant groups that have been long#ra country.

The differences in educational attainment between nagéimdsmmigrants as a whole are not
substantial, even if the share of illiterates is higher fomigrants. However, there are im-
portant differences among the main immigrant groups. Innamts from China stand out by
their extremely low educational level, with around 15 perta# illiterates and only around
3 per cent of workers with tertiary education. The proporid workers with tertiary edu-
cation is very similar in immigrants from the PALOP, CEEC @wazil, but the Brazilians
have a smaller share of individuals with very low educatievels. In contrast, the educa-
tional attainment of immigrants from the EU15 is signifidgritigher than that of all other
nationality groups, including the natives, with more th&yp@r cent of them having tertiary
education.

Immigrant employment in Portugal is concentrated in a festa@s, nhamely construction
and some services activities. Construction is the mainosexftimmigrant employment
in Portugal, accounting for almost 24 per cent of the totahe Employment share of the
services sector as a whole is similar for natives and immigraut the breakdown within
services is very different. Immigrants are especially emtiated in three sub-sectors: hotels
and restaurants, real estate and business services, atesalband retail trade.

Regarding wages and not controlling for any differentigtiactors, immigrants in Portu-
gal are, on average, paid below the wages of native workethar2002-2008 periodl.
The average real hourly wage of immigrant workers is 15.0gdomts or 13.9 per cent

4EU15 includes the initial 15 Member-States of European biexcept Portugal.
5In the regression analysis of the next sections, real hauatyes are the dependent variable. We also included the mehiy wage
in this descriptive analysis as it results in more intuithadues and the conclusions remain unaltered.



(= 100(exp(—0.150) — 1)) below the average wage of natives, but there are subdtdiitia
ferences among immigrantsThe average wage of workers from the EU15 is about twice as
high as the average immigrant wage and substantially hipherthe average native wage. In
contrast, Chinese immigrants earn wages significantlyokgn the other migrant groups.

The proportion of workers that are paid the minimum wagegéér for immigrants than for
natives’ Immigrants from the EU15 have the lowest share of minimumenagyners, even
lower than that of natives, while more than 57 per cent of Esenworkers are reported as
earning the minimum wage in this period. These differenaéise incidence of the minimum
wage are in line with the disparities in the average edunatiattainment of these immigrant
groups.

4 Estimation strategy

Following the seminal paper on immigrants’ wage assinalaby Chiswick|(1978), we start
by estimating the following equation:

5
logW; = a -+ Boimi+ Brysm+-naysnf + Bzpexptnzpexi + 5 Bsjedy + Wi +&i, (1)
=1

wherelogW is the natural logarithm of the real hourly wage of indivitiuat timet, imi is

a dummy variable for immigrant statugsmis a proxy for years since migratioady; are
the formal education categories described in setlionif(#ite workers are the omitted cat-
egory),pexpis the traditional potential work experience, aqds a conventional stochastic
error term. We also included quadratic terms on years singeation and potential experi-
ence to account for the fact that wages tend to increase araa$gng rate with years in the
labour market. Other characteristics that potentiallgctfivages are included in the vector
Xit. As we analyse both males and femalgg,has a variable on the worker’s gender (the
reference group being male). A dummy variable identifyixgdi-term contracts is also in-
cluded. Equatiohll also controls for sector, geographicdlyear-specific effects, which at
first are assumed to have a common impact on the wages of satidammigrants. The ref-
erence categories are 2002 for the time dummies, Lisborh&géographical location and
manufacturing industry for the sectoral classification.pApdix[A describes all variables
used in the analysis.

In equatiori L, the coefficielffp measures the wage gap upon arrival between an immigrant
and a comparable native, both illiterate and without anykwexperience. As denoted by
this interpretation, the wage gap is computed throughautekt as the wage of immigrants

6Whenever we mention log points throughout the text we refdi00 x log points.
"The percentage of minimum wage earners was computed cadnsjdeorkers with a monthly wage in the interval of +/- 1 euro
centred on the minimum wage.



minus the wage of natives. The inclusion of quadratic termgaars since migration and po-
tential experience makes the direct interpretation oféispective coefficients more difficult.
Ignoring higher order polynomials for the sake of simplicthe coefficienf3; measures the
difference between the returns to domestic work experiehgamigrants and natives, i.e.,
it captures the rate at which the immigrant-native wage gapes with time spent in Por-
tugal. Because we are controlling for the impact on immigwaages of time spent in the
Portuguese labour market through the inclusion of the ks m the coefficienf3, has a
different interpretation for immigrants and natives: fatiies it represents the return to one
additional year of domestic experience, while for immigsas the return to one additional
year of foreign experience. However, as these two returaggerience are constrained to be
the same in equatidn 1, tife coefficient can be seen as a weighted average of these two (po-
tentially) different effects. Finally, th@s; coefficients report the returns to theeducation
category compared to being illiterate (omitted categooy)ioth natives and immigrants.

Though being a useful benchmark, equafibn 1 has severadkcshtings. As discussed in
Friedberg (2000), this equation implicitly imposes edwalestrictions on most of the re-
turns of human capital of native and immigrant workers. Hatere suggests that this is a
strong assumption. First, the imperfect portability of eahion and experience acquired in
the country of origin tends to result in lower returns to fgrehuman capital of immigrants
in comparison to natives’ domestic human capital. Secagtdyms to experience and edu-
cation obtained in the country of destination were also tbtndiffer between natives and
immigrants. Given the characteristics of our sample, waeiaanompletely differentiate re-
turns to education of natives and immigrants because we t@avweformation on the place
where education was obtained. Nevertheless, we can allogifferent returns to educa-
tion for natives and immigrants irrespective of the placexrehthe formal schooling grade
was attained. As regards labour market experience, equlitassumes that the returns on
foreign experience of immigrants are equal to the returrdomnestic work experience of na-
tives, as highlighted by the interpretation of the coeffic[&. We can relax this equal-return
restriction and allow these returns to differ.

For this purpose, we estimate an unrestricted version caiteani]:
logW = o+ Boimi+ B1ysm+ naysnt -+ Bapexp+ nzpex (s
4+ yoimi % pexp+ nsimi* pex + jiﬁgjedq + ilygjimi xedy
+ WXt +E€it 2)
In equatiori2, the coefficieffg measures the wage gap upon arrival between an immigrant

and a comparable native, both illiterate and without anykvexperience. Again, ignoring
higher order polynomials, th@; coefficient captures the difference between the returns to

10



domestic and foreign experience of immigrant workers amdythcoefficient captures the
difference between the returns to one year of work expegi@h@n immigrant in his home
country and one year of experience of a native worker in Baiturhe sum of1 andy, cap-
tures the difference in the returns to experience of imnmiggrand natives in the Portuguese
labour market. Using as concept of economic assimilatierraie of wage convergence be-
tween immigrants and natives in the host country (see B¢1i889) for a discussion), this
sum corresponds to the assimilation factor or assimilatitef Theys; coefficients measure
the difference in the returns to education between immigrand natives for the other 5 edu-
cational levels considered, wifiz; denoting the returns to the different education categories
for natives.

More flexible versions of this equation were also estimaaéidying for the impact of other
variables to vary between natives and immigrants (coeffisigin equatiori B), as follows

logWe = o+ Boimi-+ BrysmHnaysnt + Bzpexp+ nzpexp
m m
4+ yoimi* pexp+ nsimi « pexg + ZZBij + ;yjimi*xj + &, (3)
= =

wherem denotes the total number of covariates included in the moué¢hen including
interactions between all variables considered and the grant dummy this is equivalent to
estimating separate regressions for native and immigrarkews?

While the above specification permits the distinction bemveatives and immigrants, in the
case of immigrants it assumes that the effects are homogsra@noss different nationality
groups. As described in sectibh 3, immigrant workers in gzt are not a homogeneous
group and considering immigrants as a whole conceals impodifferences among nation-
alities. In an alternative specification, we augmented goui@ by replacing the immigrant
dummy variable with a set of indicators for the major immigrgroups in Portugal (Brazil,
PALOP and CEEC) and also for the EU15 and China. Immigraots the EU15 are quite
different from the average immigrant worker, as they arelmmore qualified and earn much
higher wages, on average. At the other extreme are the imntgfrom China, which grew
strongly in recent years: they are the least qualified and tree lowest wages, on aver-
age. As our large sample size enables us to split our datadacgdo the main nationality
groups, we estimated separated regressions for each ghagallowing all variables to
have a differentiated impact across all groups.

All the above regressions were estimated by ordinary lepsares (OLS), using a pooled
dataset for the 2002-2008 period. As we observe each worlitiphe times, throughout the

8In sectio 5.2, the wage assimilation of immigrants is exaiusing simulated wage profiles of native and immigrankesss; fully
taking into account the effect of the quadratic polynomials

9The coefficients estimated from the fully interacted moael filom separate regressions are equivalent, but in theatepagressions
framework the variance of natives and immigrants is alloveediffer.
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years, there is most likely a violation of the assumptiomdEpendence among observations.
We address this issue by using robust standard errors iddsae the individual level. This
permits to adjust the errors to the lack of independenceowithaving to explicitly model
the correlation among individuals.

4.1 Decomposition analysis

Let us focus on the following questions: whether immigraais the same wages as natives
upon arrival and, if not, how this wage gap is influenced bfed&nces in endowments and
returns to worker and firm characteristics. Instead of tespto the sequential comparison
across specifications of the coefficient of interest (in¢hse, th coefficient, denoting the
wage gap upon arrival), we use the decomposition technigueoged by Gelbach (2010).
The results obtained from the comparison of the estimatediffierent specifications are in-
fluenced by the sequence of specifications, but the Gelbpobéedure is path-independent
and consistently delivers the individual contribution etk additional variable, conditional
on all other regressors.

Consider as the base model the regressidogd\; in a constant and a dummy variable for
immigrant statusi(i) and as the full model a more general version of this modeludx

ing additional covariates. The aim of this analysis is toehawetter grasp on hoffy is
influenced by introducing additional covariates in the baeelel. Gelbach shows that the
difference between the coefficient of interest in both me@@§se— B(f)“”) can be additively
decomposed intd; contributions, where represents the regressors added to the full model
and not included in the base mod€IThe contributions are calculated as

O= (Xk/)as%base)ilxlgas«?(w” Bfu” ) (4)

where Xpase denotes the covariates included in the base model - dumnigbl@rfor im-
migrant status -X;y are the covariates included only in the full model §31d" are the
coefficient in the full model associated wiky, variables. Thed; contributions are the
mean gaps between immigrants and natives over ribgressors scaled by the coefficient of
these regressors in the full model.

Another way of seeing this is by saying tlﬁﬁse, i.e., the unconditional average wage gap, is
the sum of two terms - the composition effect and the wagettre effect. The composition
effect represents the part of the unconditional wage gapctrabe attributed to differences
(relative to natives) in the average levels of the variaiieided in the modet! The wage

10Because this decomposition is additive, one can olfiaintributions for groups of regressors, elgsector dummies, as the sum
of group-wise componentector= zle ;. Furthermore, robust standard errors clustered at theiéhdil level are considered. For more
details, see Gelbach (2010).

11The differences in the covariates are weighted by the céffis of natives. This procedure resumes to building a estattual
scenario where the returns to the covariates for immigrangtgssumed to be the same as for natives, being exclusssdgsed the impact
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structure effect measures the part of the wage gap thattetldterences in the returns to
the variables considered in the model and the unexplaingdop@he gap due to “group
membership” (the immigrant dummy, that also captures a#piial effects of differences in
unobserved variables). Analytically,

b < imi < hatives,  full < imi full full full
Bo™*"= (Xgun — Xui S)Bnative§+2(full( imi — Pnatived TPo (5)
Composﬁion effect Wage structure effect

where X are the sample averages. This reasoning owes to the wellrkstrand of the
literature on decompositions of mean wage differentiasely the Oaxaca-Blinder decom-
position (Oaxace (1973) and Blinder (1973)).

Consider the model specified in equation 1 as the full modethik case, the link between
Gelbach’s and Oaxaca-Blinder's decompositions is menelg@proximation to give some
intuition. The exact link would involve including interaah terms for all variables of the
full model to allow for different returns between nativegslammigrants. The composition
effect accounts for the difference in means between immtgrand natives for the covari-
ates included in equatidn 1. However, the wage structuesetinderlying equation 1 only
accounts for the effect associated wdm whose coefficient measures the difference in re-
turns to an additional year of experience in the Portugusseur market for immigrant and
native workers, and tﬂérf)“”, which is the unexplained portion of the gap.

Alternatively, take as the full model the model of equakibwBich includes interaction terms
for all variables. The unconditional average wage g%ﬁse can be decomposed into the
sum of a composition effect associated with the differemcedise average magnitude of the
variables included in the model (the same as in the previamsdwork) and a wage structure
effect. Now, the wage structure effect is the sum of the domtions associated witjism
and with all the interaction variables (differences in thurns to the other covariates) and

full
Bo -

As discussed in_Fortin et al. (2011), to include categon@alables with more than two
categories - in our case, educational attainment, seateggns and time effects - raises
some difficulties in the interpretation of the results of Wege structure effect. In particular,
the possibility of separating the differences in the retuoh the omitted categories from
the “true” unexplained component is hindered. Althoughdkerall wage structure effect
is independent of the omitted categories chosen, the €iftars in the returns to individual
variables, as well aB(f)””, vary with this choice. One should bear in mind the fact thase
individual effects are always conditional on the choicele bmitted categories and, thus,

should be interpreted carefully.

of differences in the levels of the covariates.
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4.2 Assimilation analysis

Typically, the literature on wage assimilation focuses drether immigrants’ wages grow
faster over time than the wages of comparable natives, tauswing the wage disadvan-
tage registered upon arrival in the destination countrydisussed in Chiswick and Miller
(2012), this traditional model corresponds to the “posi@gsimilation” model. This model
has the implicit assumption that immigrants have a set dfss&cquired in their lower-

income origin that are not perfectly transferable to thenerggncome destination, implying
that immigrant wages upon arrival will be lower than thosecomparable natives. Af-

terwards, immigrants make investments both to increasdrémsferability of previously

acquired skills and to acquire new destination-specifiisske.g., language proficiency).
With time spent in the destination country and as immigrasetguire this country-specific
knowledge, their wages improve and immigrants’ wages sbacbnverge to the wages of
comparable natives.

Conversely, the “negative assimilation” model applieswaigration flows between similar
countries where worker’ skills are highly transferableemiationally ((Chiswick and Miller
(2011)). This model is characterised by higher wages upoaveafor immigrants than for
comparable natives. With time spent in the destination tgummigrants’ wage start to
decline to those of comparable native workers reflectinglibgipation of the economic rent
that motivated the initial migration.

These two assimilation models assume that the wage diffeseapon arrival narrow with
time of residence in the host country and wage parity betwaamgrants and comparable
natives is achieved over a reasonable time-span. The natect the immigrant-native wage
difference narrows with years since migration is commoeligired to as the assimilation
factor or assimilation rate. Nevertheless, there is emgdigvidence suggesting that in some
cases the wage of immigrants do not fully converge to thoseoaiparable natives (see
Dell’Aringa et al. (2012) for Italy, 1zquierdo et al. (2008)r Spain, Barth et all (2004) for
Norway, Hum and Simpson (2004) for Canada and Eckstein ansk\W{2004) for Israel).

How can we assess the immigrants’ wage assimilation witterrégression framework out-
lined in equatior3? We can start by rewriting this equatiwidting the wage difference
between the wages of immigrants and natives in the left-lsaie]

logWi —logWN = Boimi + Brysm+-n1ysnt -+ yaimi  pexp+ naimi  pexg
m
+ yjimixj + i, (6)
JZZJ j +Gi

wherelogW! corresponds to the wages of immigrants aogv\{tN denotes the wages of
natives. The evolution of the wage gap over years in the cpwitdestination, i.e., the
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assimilation rate, can be expressed as follows:

d(logwW; —logwW)

dimi * pexp - dimi * pexp
dysm + 2n3imi* pex

aysm aysm

= B1+2N1ysmH-y2 (7)
Recall that immigrants’ potential work experienami(x pexp can be written as the sum of
foreign potential experienc&Xpyrig), Which is constant over time for each immigrant, and
years since migratioryén). Replacingimix pexpin equatiori ¥ and rearranging the terms
we obtain:

d(logW; —logw")

aysm = But Yo+ 2001+ Ng)ySm 203€XRoig (8)
A B C

To ease the interpretation of equatidn 8 assume that thertheze main blocks of coef-
ficients: blockA, which accounts for the linear impact of an additional yeladamestic
experience on the wage difference between immigrants atiesablockB, which repre-
sents the quadratic effect of that additional year; andllfifa@lock C denoting the interaction
between the returns to domestic and foreign work experiehoemigrants.

Consider a situation where immigrant workers earn lowegh(ér) wages than comparable
natives upon arrival. If the assimilation rate of equalibs @ositive (negative), then there is a
positive (negative) assimilation process. This procesghlegartial or complete, depending
on whether full parity of wages between immigrants and estig attained. A partial process
of wage assimilation may result from the combination of ahigtial wage difference and
a small rate of assimilation, so that the wage differencenugroival never cancels out in a
reasonable time span. Furthermore, the wage assimilatameps may also be interrupted
by a change in the sign of the impact of an additional year ohektic experience on the
wage differencé?

5 Empirical results

We start by examining the wage differences upon arrival betwmmigrants and compara-
ble native workers in sectidn 5.1 using the database for @%2-2008 period presented in
sectior 2 and the estimation strategy outlined in setfiowd then address the question of
immigrants’ wage assimilation in sectibn 5.2, presentingu$ated wage profiles over time
in the Portuguese labour market. In both cases, we providesiuinsights by looking into
the heterogeneity of the results by main regions of origimwhigrants in sectiorls 5.1.1 and
(.21, respectively.

12ps we are assuming a quadratic polynomial, the change ofcsigroccur only once for a given immigrant.
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5.1 Wage gap upon arrival

As shown in the first column of Tablé 2, the simple differenteneans between log wages
of immigrant and native workers amounts to -15.0 log poiftse second column reports
the estimation results of equatibh 1, which is similar to t@st common specification in
immigration studies la|/Chiswick (1973). In this specification, the estimated cogfit of
the immigrant dummy variable is -18.8 log points. This iredés that immigrants wages at
the time of entry in the Portuguese labour market are 18.&togts, or 17.1 per cenH{
100(exp(—0.188) — 1)), below the wages of natives with similar observable charéstics
and returns to such characteristics. With time spent inugatt this wage gap diminishes
but at a decreasing rate, given the significance of the gtiadeam on years since migration
(ysm). Other things the same, the wages of immigrants are 12.fdogs lower than those
of natives after 5 years in the country and it takes arounde2@syfor the average immigrant
to close the initial wage gap.

Controlling for the levels of the characteristics and fag thfference in the returns to do-
mestic work experience of natives and immigrants leads tmerease of 3.8 log points in

the wage gap. What can explain this evolution? To answegthestion, we use the decom-
position technique proposed by Gelbach (2010) and destiibsectiori 4.1.. The results of
implementing this procedure are plotted in Figure 1.

The composition effect is -2.1 log points, meaning that & #verage values across all char-
acteristics were the same for immigrants and natives, thenditional wage gap would be
2.1 log points lower. In contrast, controlling for the diéat returns of immigrant and na-
tives to experience in the Portuguese labour markgt)(leads to a wage gap that is 5.9 log
points higher. The coefficierfip in the full model measures the wage gap upon arrival of
immigrants to the host country, while in the base model wehlag average wage gap across
all immigrants. Because the wage gap decreases with yeees siigration, controlling for
this effect increases significantly the wage gap.

Regarding the covariates whose returns are assumed to bartfeebetween immigrants and
natives, controlling for gender and geographical locatesults in a larger immigrant-native
wage gap in the full model. In contrast, the immigrant-ratvage gap is smaller when we
control for potential work experience, sectors, type oftcaet and educational attainment.
Let us look into more detail to each contribution, startinthvhe characteristics whose dif-
ferences in means favour the immigrants. Controlling fandgs increases the wage gap,
as in our database the share of female workers is smaller@munigrants and there is a
wage penalty associated with female workers. If the shaferoéle workers was the same
for natives and immigrants, then the average wage gap wauld®log points higher. Sim-
ilarly, because immigrant workers are more concentrateégions with higher wages, on
average, and higher employment growth (see Cabral and ®(2410)), if the geographical
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Table 2: Pooled OLS regression estimates, 2002-2008, depéwariable: log of real hourly wage

1)

@

3

“

(©)

(6)

imi -0.150
[0.000]

pexp

pexF

imi x pexp

imi = pex@®

ysm

ysnt

gender

imixgender

edu

edwyp

edwy

edw

edy

imixedu

imixedw

imi«eduw

imixeduw

imixedus

contract

imixcontract

Other controls -No-

imi«Other controls -No-

No. of observations 15,932,970

R? 0.004

-0.188 -0.022
[0.000] [0.000]
0.032 0.033
[0.000] [ 0.000]
-0.0004 -0.0004
[0.000] [0.000]
-0.012
[0.000]
0.0001
[0.000]
0.015 0.020
[0.000] [0.000]
-0.0003 -0.0003
[0.000] [0.000]
-0.234 -0.234
[0.000] [0.000]
0.052 0.046
[0.000] [0.000]
0.167 0.161
[0.000] [0.000]
0.346 0.340
[0.000] [0.000]
0.581 0.575
[0.000] [0.000]
1.239 1.233
[0.000] [0.000]
-0.079 -0.077
[0.000] [0.000]
-Yes- -Yes-
-No- -No-
15,932,970
0.4471 0.4478

0.362
[0.000]
0.034
[0.000]
-0.0004
[0.000]
-0.024
[0.000]
0.0002
[0.000]
0.026
[0.000]
-0.0004
[0.000]
-0.234
[0.000]

0.070
[0.000]
0.192
[0.000]
0.379
[0.000]
0.623
[0.000]
1.282
[0.000]
-0.061
[0.000]
-0.125
[0.000]
-0.242
[0.000]
-0.375
[0.000]
-0.402
[0.000]
-0.076
[0.000]

-Yes-

-No-

0.4500

0.311
[0.000]
0.034
[0.000]
-0.0004
[0.000]
-0.023
[0.000]
0.0002
[0.000]
0.026
[0.000]
-0.0004
[0.000]
-0.238
[0.000]
0.072
[0.000]
0.070
[0.000]
0.192
[0.000]
0.379
[0.000]
0.624
[0.000]
1.282
[0.000]
-0.063
[0.000]
-0.126
[0.000]
-0.245
[0.000]
-0.380
[0.000]
-0.406
[0.000]
-0.078
[0.000]
0.027
[0.000]
-Yes-

-No-

15,932,970 3P5Q90 15,932,970

0.4503

0.205
[0.000]
0.034
[0.000]
-0.0004
[0.000]
-0.023
[0.000]
0.0002
[0.000]
0.025
[0.000]
-0.0004
[0.000]
-0.237
[0.000]
0.049
[0.000]
0.070
[0.000]
0.192
[0.000]
0.379
[0.000]
0.623
[0.000]
1.281
[0.000]
-0.065
[0.000]
-0.141
[0.000]
-0.260
[0.000]
-0.395
[0.000]
-0.435
[0.000]
-0.078
[0.000]
0.031
[0.000]
-Yes-

-Yes-

15,932,970

0.4515

Notes: p-values in brackets (implicit standard errors aveker-cluster robust). See the main text and Appehdix A fludladescription of

all variables included.
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Figure 1: Decomposition of the variation of immigrant-nativage gap between the base and the full madel
la|Chiswick (1978) (contribution of regressors included ia fall model)

Time effects

Region

Sector

Contract

Gender

Education

Years since migration

Potential work experience

T

-4.0 -2.0 0.0 2.0 4.0 6.0 8.0

100x log points

Notes: This decomposition follows the technique propose@élbach|(2010). The vertical line is drawn at 3.8 log pimtsich is the
estimated increase in the immigrant-native wage gap frenb#se to the full model.

concentration of immigrants and natives was the same, tleewage gap would be 3.9 log
points higher.

In turn, immigrants tend to be employed in sectors with bedwarage wages, namely con-
struction, hotels and restaurants and wholesale and tetdéd, as shown in Table 1. Hence,
part of the unconditional average wage disadvantage of grants is due to their sectoral
concentration. Regarding the type of contract, there is ehnfigher proportion of immi-
grants with fixed-term contracts and there is an average wagalty associated with these
contracts, so controlling for this composition effect ledad a decline in the wage gap. A
similar reasoning applies to the educational attainmeimally, wages increase with po-
tential experience and immigrants have, on average, loalees for this variable. If mean
potential experience of immigrants was the same of natiheswage gap would be 1.4 log
points lower.

Up to this point, with the exception gsm the returns to human capital and other character-
istics were assumed to be the same for immigrants and nafifesremaining columns of
Table2 show the results of progressively relaxing someeféitrictions implicitly imposed

by equatiom L. In the third column, we allow the returns t@fgn work experience of immi-
grants and domestic experience of natives to differ andardbrth column, we do the same
for the returns to formal education. In the fifth column, weoahllow the impact of gender
and type of contract to differ between immigrants and nativénally, in the last column,
we also interacted the time, geographical and sectoral daswvith the immigrant dummy,
thus allowing the impact of all characteristics to vary betw natives and immigrants. These
results are equivalent to estimating separate equationsifve and immigrant workers. The
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full set of estimation results of the separate regressibnatives and immigrants, including
all the dummy variables, is included in Appendix B.

Hence, how does controlling for the full set of variableslakpthe unconditional wage gap
of -15.0 log points? Using the regression estimates indudehe last column of Table
[2, the coefficient of the immigrant dummy is 20.5 log pointgaming that the wage upon
arrival of an immigrant whose characteristics match thetieahicategories is 20.5 log points
higher than the wage of a comparable native, both withoutramk experience. Recall that
the omitted categories are: illiterate, male, manufantusiector, Lisbon, permanent contract
and 2002. To have a better grasp of the main drivers behindrtbenditional average wage
gap between immigrants and natives, and considering thelmoth all interactions as the
full model, we apply Gelbach’s procedure discussed in se&fil. Figuré 2 and the first
column of Tabld B show the results of this decomposition. fdtal composition effect
amounts to -2.1 log points (as in the previous decompogitiod the total wage structure
effect is -12.9 log points. So, the majority of the wage gagxislained by differences in the
returns of the covariates and by the “group membership’cefiend not by differences in
endowments.

Figure 2: Decomposing the immigrant-native wage gap (CaBlmder decomposition):
Contribution of regressors included in full model with irdetions

Composition effect

Potential work experience
Education

Gender

Contract

Sector

Region

Time effects

Wage structure effect

ofwhich:
Potential work experience
Years since migration
Gender

Contract

-40.0 -300 -200 -100 00 100 20.0

100x log points
Note: This decomposition follows the technique proposebibach|(2010).
The breakdown of the composition effect is essentially #raes as the one obtained with
the full modela la/Chiswick (1978) described above. Regarding the breakddwmeovage

structure effect, the difference in the returns to potémi@k experience has a strong nega-
tive contribution to the wage gap. If the returns to potdntiark experience were the same
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Table 3: Decomposing the immigrant-native wage gap (OaBdicaler decomposition):
Contribution of regressors included in full model with iraetions, 100 x log points

Reference group: llliterate 12 years of education
Unconditional wage gap -15.0 -15.0
Composition effect: -2.1 2.1
of which:
Potential work experience -1.5 -1.5
Gender 1.9 1.9
Contract -2.5 -2.5
Sector -2.4 -2.4
Region 3.9 3.9
Time effects 0.0 0.0
Education -1.4 -1.4
Wage structure effect: -12.9 -12.9
of which:
Years since migration 10.1 10.1
Potential work experience -37.1 -37.1
Gender 1.7 1.7
Contract 1.7 1.7
Sector 5.2 5.2
Region 7.2 7.2
Time effects 0.8 0.8
Education -23.0 16.5
Immigrant dummy 20.5 -18.9

Notes: The immigrant dummy represents the unexplainedop#ine gap due to “group membership”. The decomposition ®f th
unconditional wage gap follows the strategy described iraign[B. Please refer to the text for more details. All cofits reported are
statistically significant at a level of significance of 1 pent

between natives and immigrants, the wage gap would be 3@.fpdmts lower. However,
based on the standard errors of the Gelbach’s decompogramedure, the hypothesis of
different returns is not rejected. Recall from the discois$n sectio ¥ that the coefficients
associated with the potential work experience have diffieirgerpretations for natives and
immigrants in the full model regression. For natives, ittoags the impact on wages of an
additional year of experience in the Portuguese labour etarkor immigrants, the coef-
ficient associated with the interaction of the immigrant doyrwith the variable potential
work experience measures the difference between the satfione year of work experience
of an immigrant in his home country and one year of experiesfca native in Portugal.
This estimated difference is negative, meaning that pretgration work experience of im-
migrants is less valued than domestic experience of natsuggporting the idea that the
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transferability of foreign experience to the destinationimatry is limited. Ceteris paribus,
one additional year of experience in the Portuguese labaukehincreases the average real
hourly wages of native workers by 3.4 log points, while onditidnal year of foreign experi-
ence increases the real hourly wages of immigrants by 1.pdags (34— 2.3). So, foreign
work experience of immigrants is rewarded by less than oind than domestic potential
experience of natives. The estimated value of the lineagimal return to foreign work
experience in the Portuguese labour market seems low lauslightly higher than the one
estimated by Sanroma et al. (2009) for Spain (0.7 log poartd)compares favourably with
the evidence of (close to) zero returns to foreign expedaitained for countries like Italy
(Dell’Aringa et al. (2012)), Germany (Basilio and Bauer 120), Israel(Friedberg (2000)),
Canadal(Schaafsma and Sweetman (2001)) and the United @€atsoud;jil(1989)).

For the sake of simplicity, the previous discussion igndrexilquadratic terms. For a rea-
sonable time span, this simplification does not affect tigaai of the impacts, only their
magnitude over time. For instance, when evaluated at 5 y#asperience, an additional
year of foreign experience of the immigrants increases tharage wage by 0.8 log points,
while the return of an additional year of domestic expergeisc2.9 log points for a na-
tive. An additional year of foreign experience grants lowsurns to immigrants than to
natives {» < 0), but this penalty is progressively smallgs (> 0), cancelling out with ap-
proximately 52 years of experience. Thus, for comparablke&rs with the same amount of
potential experience, one additional year of potentiabeigmce deepens the wage gap upon
arrival between immigrants and natives.

Years since migrationyénj give a significant contribution to the increase of the wagp, g
10.1 log points, higher than in the previous specificatidustrated in Figuréll (5.9 log
points). Recall that the explained gap attributegigmdepends on two factors: the average
level of the variable and its estimated retu)( In the previous decomposition of the full
modela la|Chiswick (1973), we were measuring the contribution of #flev variables for
the wage gap assuming that their returns were the same betvatiges and immigrants.
Now, we relaxed this restriction allowing the returns of\atiables to differ and this makes
the interpretation and the estimated coefficienysindifferent in the two models. In the
first case, included in column (2) of Talile 2, e coefficient captures the difference be-
tween the returns to domestic experience of immigrant amigenavorkers. In the second
case, included in column (6) of Taklé 2, tRe coefficient captures the difference between
the returns to domestic and foreign experience of immignaorkers. Because foreign ex-
perience of immigrant workers is less valued than domesterence of native workers,
the estimated; coefficient is now higher, resulting in a larger contribatio the increase
on the wage gap upon arrival. The difference between then®to an additional year of
domestic experience between immigrants and natives showshe relative initial situation
of immigrants changes with years of employment in Portugssifnilation rate). Ignoring
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the quadratic terms for the sake of simplicity, this diffece in returns is only 0.2 log points
(2.5—2.3), pointing to no substantial evolution of the wage gap ef @erage immigrant

relative to comparable natives over time in the Portugualseur market (sectidn 5.2 goes
into more detail on the assimilation of immigrants usingwdiaed wage profiles over time).

The returns to gender and type of contract have similaripegthough small) contributions

to the wage gap upon arrival. If returns to gender were theedagtween native and immi-
grant workers then the wage gap would increase by 1.7 loggadiinis evidence implies that
the wage penalty associated with being a female worker il@nmathe case of immigrants.

The same reasoning applies to the type of contract. If thalpeassociated with having a
fixed-term contract relative to a permanent contract wasdhee for natives and immigrants,
the wage gap would be also 1.7 log points higher.

Recall that in the presence of categorical variables, tmgribmtions of these variables to

the wage structure effect are always conditional on theaghof the omitted categories.

In addition, the immigrant status coefficient includes thierage wage gap for the omitted
categories, as well as the potential effect of unobservadhas. The comparison of the two
columns of Tablel3 illustrates this point, focusing on theeadional attainment variable. The
only difference between the two columns is the referencamror omitted category, of the

education variable, which is 12 years of schooling (upgeoeadary education) in the second
column.

Starting with the first column, conditional on the choicelbiferate, manufacturing, Lisbon
and 2002 as omitted categories, the returns to educatiomoigrants are lower than those of
natives for the other schooling levels. If the returns toddhtonal level of education relative
to being illiterate were the same between immigrant and@atorkers, the wage gap would
be 23.0 log points lower. However, this does not mean thattmribution of different
returns to education is -23.0 log points because this vadumeat be dissociated from the
estimate obtained for the immigrant dummy (20.5 log pointiich also includes the impact
of the difference in returns for the omitted category of edion (illiterate). Given that we
have more than one categorical variable, this value aldodes the implicit contribution of
the difference in returns of the omitted categories of tltémseregion and time effects.

Turning to the second column of Talle 3, omitting the cate@drl2 years of education and
keeping the rest constant, from the Gelbach’s procedurebtagroa positive contribution
of different returns to education to the respective wage(@&rb log points). If the returns
to the other levels of education relative to having 12 ye&rschooling were the same for
natives and immigrants, the wage gap would be 16.5 log pabigtser. Again this effect
cannot be detached from the value estimated for the immighammy: conditional on all
other variables, an immigrant with 12 years of educationld/@arn upon arrival less 18.9
log points than a comparable native. Note that the sum ofdghgibution of the difference in
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returns to education and the immigrant dummy is the sametmdmumns: -2.4 log points.

Given the relevance of differences in returns to formal atioa in the literature on immi-
gration and the magnitude of the estimated parameters ineguession, let us summarise
the conditional wage gap upon arrival by educational atteint level. As these wage gaps
are obtained by summing the coefficients associated witimih@grant status variable and
the interaction of the different education levels with tiséiraated immigrant dummy, they
are independent of the reference group chosen for the edneariable, but still conditional
on the omitted categories of the other variables. As canée isecolumn (6) of Tablel2, the
estimated coefficients of the interaction of education dmdimmigrant status are all nega-
tive and the returns on completing one more educational (eeenpared to being illiterate)
of immigrants relative to a comparable native worker argssively lower as we move up
the educational ladder.

The wage difference between an illiterate male immigrankemnin the manufacturing sec-
tor, in Lisbon, with a permanent contract, without work esxgece (foreign or in host coun-
try), in 2002 and a comparable native is positive and amot;®0.5 log points, while
the wage difference for similar individuals but with 4 yeafsschooling is 14.1 log points
(20.5—6.5) and 6.4 log points (26 — 14.1) for comparable individuals with 6 years of ed-
ucation completed. This conditional wage differential mfmigrants upon arrival becomes
increasingly negative for the three higher educationatigga -5.4 log points (26 — 26.0)
for workers with 9 years of schooling, -18.9 log points foosk with 12 years of schooling
(20.5—39.5) and, finally, -22.9 log points (26— 43.5) for individuals with tertiary educa-
tion. So, the wages of immigrants with more formal educasimnrelatively more penalised
upon arrival to the Portuguese labour market. This resypstis the general idea of im-
perfect transferability of formal education and the notioat the transferability of education
also depends on its grade found in other countries (seenstance, Friedberg (2000) for
Israel and Basilio and Bauer (2010) for Germany.)

5.1.1 Accounting for heterogeneity in the wage gap upon arvial by immigrant origin

In this section, we examine the heterogeneity of the wagaugap arrival of immigrants in
the Portuguese labour market by main nationality groupsindigidualise immigrants from
the EU15, PALOP, CEEC, Brazil and China. We allow all the Gomints to vary between
immigrants and natives and among immigrant groups, whielyusvalent to estimating sep-
arate regressions for each nationality group. The full egsults of these individual regres-
sions is included in AppendixIB. In this section, we focuslo@main results by nationality,
highlighting the key contrast points among immigrant gaufablé 4 includes a selection of
the main results of replacing the immigrant dummy varialyla ket of indicators for each of
the main nationalities considered. Throughout this sa¢tie also report the results for the
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average immigrant worker discussed in the previous settifarcilitate the comparisons.

As described in sectidn 3, we find a negative unconditionaendifferential between the
main groups of immigrants and natives, except in the casenofigrants from the EU15.

How are these wage differences affected when we controhéocharacteristics of individu-

als and firms? As before, we use Gelbach’s technique for mmgxh¢ing the Oaxaca-Blinder
decomposition. All the gains and caveats of using this dgamition technique discussed
above remain valid. Figuteé 3 shows the general results stthcomposition for each immi-
grant group, dividing the differential in average wagestiee to natives into two terms, a
composition effect and a wage structure effect.

Figure 3: Decomposing the immigrant-native wage gap (CaBlimder decomposition) for the main
immigrant groups, 100 x log points
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Note: This decomposition follows the technique propose&bibach|(2010) and described in secfiod 4.1.

Immigrants from the EU15 have very distinct results from d¢itieer immigrant groups ex-

amined. These immigrants earn, on average, more 33.2 |logspbian natives, reflecting a
positive wage structure effects and, especially, a sigmfipositive composition effect. The
relative difference in the magnitudes of the wage deternt;acluded in the regression
largely favours immigrants from the EU15, a result that isharp contrast with the other
immigrant groups considered. If the average level of theabdes included was the same for
immigrants from the EU15 and natives, then the wage difiesgemould be 20.9 log points

lower. Moreover, if there were no differences in the gaiasAdties associated with each
variable and no unexplained component, then the wage eiiféer would be 12.3 log points
lower. Hence, EU15 immigrants not only have better endowsiaut also tend to earn better
returns on those variables.

The results of the composition and wage structure effec@Ghafiese immigrants are quite
the opposite. Both effects are negative and substantiatribating almost evenly to the
relative wage disadvantage of these immigrants. From & 4ég points of unconditional
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Table 4: Pooled OLS regression estimates, 2002-2008, depéwariable: log of real hourly wage -
breakdown by nationality group

Immigrants EU15 PALOP CEEC Brazil China
imi 0.205 0.073 0.221 0.254 0.274 0.255
[0.000] [0.121] [0.000] [0.000] [0.000] [0.000]
pexp 0.034 0.034 0.034 0.034 0.034 0.034
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
pexg -0.0004 -0.0004 -0.0004 -0.0004 -0.0004 -0.0004
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
imix pexp -0.023 0.012 -0.022 -0.030 -0.027 -0.033
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
imi = pexp@ 0.0002 -0.0002 0.0002 0.0003 0.0003 0.0004
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
ysm 0.025 -0.009 0.020 0.025 0.038 0.012
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
ysnt -0.0004 0.0004 -0.0002 -0.0002 -0.0007 0.0000
[0.000] [0.000] [0.000] [0.003] [0.000] [0.985]
gender -0.237 -0.237 -0.237 -0.237 -0.237 -0.237
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
imixgender 0.049 -0.055 0.059 0.068 0.062 0.219
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
edu 0.070 0.070 0.070 0.070 0.070 0.070
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
edw 0.192 0.192 0.192 0.192 0.192 0.192
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
edw 0.379 0.379 0.379 0.379 0.379 0.379
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
edy 0.623 0.623 0.623 0.623 0.623 0.623
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
edy 1.281 1.281 1.281 1.281 1.281 1.281
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
imixedu -0.065 -0.031 -0.053 -0.054 -0.054 -0.068
[0.000] [0.492] [0.000] [0.000] [0.000] [0.000]
imixedwy -0.141 -0.024 -0.140 -0.170 -0.151 -0.188
[0.000] [0.583] [0.000] [0.000] [0.000] [0.000]
imixedw -0.260 0.028 -0.256 -0.339 -0.294 -0.356
[0.000] [0.537] [0.000] [0.000] [0.000] [0.000]
imixeduy -0.395 0.051 -0.375 -0.571 -0.456 -0.572
[0.000] [0.253] [0.000] [0.000] [0.000] [0.000]
imixeduw -0.435 0.112 -0.391 -1.059 -0.582 -0.941
[0.000] [0.014] [0.000] [0.000] [0.000] [0.000]
contract -0.078 -0.078 -0.078 -0.078 -0.078 -0.078
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
imixcontract 0.031 -0.034 0.040 0.087 0.058 0.043
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Other controls -Yes- -Yes- -Yes- -Yes- -Yes- -Yes-

No. of observations 15,932,970 15,060,001 15,215,980 4¥¥B9 15,174,975 14,990,179
R? 0.4515 0.4588 0.4576 0.4571 0.4567 0.4585

Notes: p-values in brackets (implicit standard errors aveker-cluster robust). See the main text and Appehdix A fadlalescription of
all variables included.
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wage gap to natives, -22.3 log points result from level défifees in wage determinants and
-27.2 log points reflect differences in the returns of thealdes compared to natives and the
immigrant status effect. Chinese immigrants have disfeaiures from the other immigrant
groups that can help explain this result. Besides their i@weducational attainment, two
low-skill sectors (wholesale and retail trade, and hotal$ @estaurants) account for 95 per
cent of total Chinese employment (see TdBle 1). In addit@hinese workers tend to be
more concentrated by firm than other immigrant groups. Tleeame proportion of Chinese
workers per firm is around 66 per cent, compared to around B@grg for the average
immigrant.

With the exception of these two extreme cases, the resultseobther immigrants groups
are broadly in line with those obtained for the average inmemg both effects contribute to
the unconditional wage gap but the wage structure effeatlgidominates. That is, most of
the wage gap is not due to worst endowments of the immigramtgpared to natives but to
differences in the returns of the covariates and to the ‘grmembership” effect.

Table[5 depicts the detailed breakdown for the different igremt groups. Starting again
with immigrants from the EU15, the main contribution to thespive composition effect is
associated with the education variable. This highly pesitiontribution results from the fact
that the educational attainment of immigrants from the EldXEignificantly higher than that
of natives (see Tablég 1). In contrast, potential work exgere gives a negative contribution,
as average potential work experience among immigrants themEU15 is lower than for
natives. As the share of male and female workers is very airbigtween these immigrants
and natives, the composition effect associated with geisdest statistically significant.

Turning to the positive wage structure effect, the contrdouof allowing for different returns
on potential work experience between natives and immigranim the EU15 is positive,
which contrasts sharply with the results for the other inmang groups. The foreign work
experience of immigrants from the EU15 is better rewardeah tthe domestic experience
of natives, as can be seen from the positive coefficient agsdcwith the interaction of the
EU15 immigrant dummy and the potential work experiencealde in Tablé 4. Ignoring the
quadratic terms for the sake of simplicity, one additioredryof foreign work experience of
these immigrants results in a wage increase of 4.6 log p(8nts- 1.2), while in the case of
natives the increase amounts to 3.4 log points.

In contrast to the average immigrant, for which the wage [pgaasociated with female and
fixed-term workers is smaller than for natives, female anedfiterm workers from the EU15
have a higher wage penalty than similar natives. In additiogir positive wage differential
compared to natives declines (although at a decreasingwateyears since migration (see
section 5.2.1 below for more details). So, controlling foisteffect increases the positive
wage difference between immigrants from the EU15 and mstive
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The breakdown of the composition and wage structure effect€hinese immigrants is, to
some extent, symmetric to the one just described for the Bbtigrants, as least regard-
ing the major contributions to each effect. Firstly, theremtely low educational attainment
of Chinese workers contributes strongly to the negativepmsition effect. Secondly, the
negative difference between returns to pre-immigrationkvexperience of Chinese immi-
grants and to domestic experience of natives is the mainegiebehind the negative wage
structure effect. In fact, the lowest returns to foreignemgnce are estimated for Chinese
immigrants, while labour market experience abroad of wark®m the PALOP is more val-
ued than in the case of workers from the CEEC and Brazil. Uiagegression estimates of
Tablel4 and ignoring quadratic terms, an additional yeaalodur market experience abroad
increases mean wages of Chinese workers by only 0.1 logpp@#dt— 3.3). In addition, the
separate regressions estimated of each immigrant groumeluded in AppendixX B show
that this value is not statistically different from zero, ialh means that work experience
acquired in China has no significant wage value in the Podsglabour market.

Regarding the other wage determinants, the individualrtmritons for decomposing the
wage gap upon arrival obtained for main groups of immigraexeluding the EU15, are
qualitatively similar to the ones obtained for total imnagts, though with differences in
magnitudes. Gender has a positive contribution both in tmeposition and wage structure
effect. This resultindicates that for these groups of inmangs the share of females is smaller
than for natives and the wage penalty associated with femaikers is smaller in the case
of immigrants. However, female immigrants from China eaages that are only 1.8 log
points (—23.7+ 21.9) below their male counterparts, the smallest penaltynegé&d for all
nationalities, which compares to a penalty of 23.7 log mofat native workers and 18.8 log
points (—23.7+ 4.9) for the average immigrant.

The contribution of the type of contract associated withabmposition effect is negative,
while the contribution associated with the wage structéfeeeis positive. Hence, immigrant
workers from these origins tend to have proportionally nfoted-term links to the labour
market but their wage penalty associated with that link ialfenthan for natives. However,
in contrast with a penalty of 7.8 log points for natives andldg points 7.8+ 3.1) for the
average immigrant, immigrants from the CEEC working undéxed-term contract have
wages that are slightly above the ones of their compatridats aspermanent contract (0.9
log points).

In spite of an overall similarity among main immigrant greugxcluding the EU15, there
are a few differences that are worth noting. Firstly, the position effect associated with
educational attainment of Brazilian immigrants is on thegmaof statistical significance,
which implies that their distribution over schooling leved very similar to the one of natives.
Secondly, the contribution of potential work experiencecasated with the composition
effect is positive for immigrants from the PALOP, China anBEL, though quite small in
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the last case. Average potential work experience is loweafammigrant groups than for
natives, but in these three cases the difference is rathat.s8o, the negative contribution
from the linear term on potential work experience is outwe) by the contribution of its
quadratic term (with a negative estimated coefficient) ltegpuin a combined contribution
with a positive sign.

As it was done for the average immigrant in the previous sagtet us finalise by examin-
ing the wage gap upon arrival for the different immigrantuge by educational attainment
level. The regression estimates included in Table 4 shoty With the exception of immi-
grants from the EU15, the returns to education (in comparisan illiterate worker) of the
various immigrant groups are always lower than those ofeatiorkers across all educa-
tional levels. This result confirms the idea of imperfechsf@rability of education across
borders, but there are important differences among immigpaups. The highest difference
in the returns to education compared to natives is obtaioeddrkers from the CEEC and
China, especially in the highest educational level. An agerimmigrant from the CEEC
with tertiary education earns only more 22.2 log points (1281059) than a comparable
illiterate worker of the same nationality, compared to 128g points for a native worker
and 84.6 log points for the average immigrant. The returtertary education for an aver-
age Chinese worker (34.0 log points) are also significanilel than those of the average
immigrant. In addition, for Chinese workers, there are gmsicant wage returns of having
4 and 6 years of schooling compared to being illiterate.

Because immigrants’ schooling is progressively less whthan natives, the wage gaps upon
arrival of the various immigrant groups (excluding the EYhBcome negative for the top-
three educational levels (Figurke 4). Taking the case ofiBaazan example, an illiterate male
Brazilian worker in the manufacturing sector in 2002, indas, with a permanent contract
and without any work experience has an average wage that4sl@j points higher than
a comparable native. This positive wage difference vasisisethe educational attainment
increases and becomes negative for the top three eduddtwvels: -2.1 log points (24 —
29.4) for 9 years of education completed, -18.2 log points42745.6) for 12 years and
-30.8 log points (2.4 — 58.2) for tertiary education. For workers with tertiary educat the
wage gap upon arrival compared to natives is especiallyfioigimmigrants from the CEEC
(-80.5 log points) and China (-68.6 log points). In the cdS@EEC, this result is in line with
anecdotal evidence that the degree of overqualificatioris tor these immigrants. In the
2002-2008 period, 18.1 per cent of CEEC immigrants withagrteducation are employed
in the Portuguese construction sector, compared to a giopaf 6.3 per cent for natives
and 9.4 per cent for the average immigrant.
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The estimates of returns to education for immigrants froenB/15 are very different from
the other immigrant groups. Although results in Figure 4vslaopositive wage differential
upon arrival for all educational levels, the positive gapfiderate workers is not statistically
significant and the same occurs in most differences in rettwreducation compared to
natives. The differences in the returns to tertiary edocatif the EU15 immigrants, which
are higher and statistically significant at a 5 per cent |earel the exception. The idea that the
returns to education are similar between natives and inantgrfrom the EU15 was already
evinced in the fact that the contribution of the educatiorsalables to the wage structure
effect was not statistically significant for these immigsai? The fact that formal education
acquired in EU15 countries is more easily transferable tugal is not surprising and is in
line with evidence found for other countries of higher intronal portability of education
between developed countries (see, for instance, , ChisavidkMiller (1985) for Australia,
Schoenil(1997) and Bratsberg and Ragan Jr. (2002) for th&&t&er and Riddell (2008) for
Canada, Sanroma et al. (2009) for Spainland Basilio and B20&0) for Germany).

Figure 4: Wage gap upon arrival between immigrants and esitly educational level
(wage difference relative to a comparable native workeidid 1 log points)
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Note: See the main text and Appenik A for a detailed desoriptf the different educational levels.

13Recall, however, that this contribution to the wage stmeceffect is conditional on the reference group chosen ferctitegorical
variable. We replicated the calculations using 12 yearslofation as the reference category and the contributidmeafducation variables
to the wage structure effect continued to lack statisticalicance for the EU15 immigrants.
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Table 5: Decomposing the immigrant-native wage gap (Oaldicaer decomposition) for the main
immigrant groups: Contribution of regressors includechia full model with interactions, 100 x log points

Immigrants EU15 PALOP CEEC Brazil China

Unconditional wage gap -15.0 33.2 -16.9 -24.3 -19.3 -49.5
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Composition effect: 2.1 20.9 -4.6 -2.5 -6.2 -22.3
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
of which:
Potential work experience -15 -5.8 1.1 0.2 -6.3 0.9
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Gender 1.9 -0.1 0.5 4.3 1.0 1.7
[0.000] [0.281] [0.000] [0.000] [0.000] [0.000]
Contract -2.5 -0.9 -2.2 -3.3 -3.2 -2.6
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Sector -2.4 -1.0 -2.6 -2.2 -3.1 -5.9
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Region 3.9 1.9 7.8 2.0 5.3 2.6
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Time effects 0.0 0.0 -0.1 0.1 -0.2 -0.1
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Education -1.4 26.8 -9.0 -3.6 0.3 -18.7
[0.000] [0.000] [0.000] [0.000] [0.029] [0.000]
Wage structure effect: -12.9 12.3 -12.4 -21.8 -13.1 -27.2
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
of which:
Years since migration 10.1 -2.8 115 7.0 9.5 3.6
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Potential work experience -37.1 11.0 -38.5 -48.0 -37.3  351.
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Gender 1.7 -2.4 2.4 1.7 2.4 7.9
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Contract 1.7 -1.1 2.0 5.6 3.7 2.4
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Sector 5.2 -0.3 1.7 6.0 4.3 -7.8
[0.000] [0.728] [0.001] [0.000] [0.000] [0.213]
Region 7.2 -3.1 5.2 9.4 7.1 10.6
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Time effects 0.8 -1.2 -0.5 3.8 -1.5 1.7
[0.000] [0.018] [0.008] [0.000] [0.000] [0.007]
Education -23.0 4.9 -18.3 -32.8 -28.7 -19.9
[0.000] [0.262] [0.000] [0.000] [0.000] [0.000]
Immigrant dummy 20.5 7.3 22.1 25.4 27.4 25.5

[0.000] [0.121] [0.000] [0.000] [0.000] [0.000]

Notes: p-values in brackets (implicit standard errors aveker-cluster robust). See the main text and Appehdix A flulladescription of
all variables included.
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5.2 Simulated wage profiles over time

So far, our analysis focused on wage differences at the tinarival at the destination
country between comparable immigrant and native workees, wage differences before
any assimilation. But is there a convergence between imantgiand natives’ wages over
time? Do the wage differences upon arrival dwindle away?7efissly, we want to assess
whether and how the initial wage situation of immigrantatiee to natives changes with
years of employment in Portugal.

Within the framework outlined in sectidn 4.2, the coeffit®eassociated with the linear re-
turns to experience and used for assessing wage assimitdiimmigrants are: thp; coeffi-
cient, which represents the difference between the retarthemestic and foreign experience
of immigrant workers; and the coefficient, which captures the difference between the re-
turns of one year of work experience of an immigrant in his Baountry and one year of
experience of a native worker in Portugal. From column (6)able[2, we can see th@i
equals 2.5 log points, meaning that additional years of vexserience in Portugal have a
greater impact in immigrants’ wages than additional ye&experience in their country of
origin. Moreovery» equals -2.3 log points, meaning that returns to pre-imntigmnaexperi-
ence of immigrants are smaller than the returns to domesgbiereence of natives.

Taking into account only the linear returns to experienge ytage assimilation rate is given
by the sum of3; andys, i.e., blockA of equatiori 8. This difference in the returns to domestic
experience amounts to 0.2 log points and passes the Waldf satistical significance. This
result implies that one year of work experience in Portug/aktter rewarded for immigrants
than for comparable natives but the extra gain is small. JTinsse of large wage gaps upon
arrival, immigrant workers are unlikely to reach parity lwihe wages of comparable natives
during their stay in Portugal. However, this analysis ofiragation ignores the quadratic
terms on years since migration and potential experiencéhaender more difficult the
direct interpretation of the coefficients. In the remainaighis section, we compare simu-
lated wage profiles of immigrants and natives, using therpater estimates from equation
included in the last column of Tallé 2.

Let us define a male individual with 12 years of schooling,hi@ manufacturing industry,
with a permanent contract, in Lisbon and in 2002 as the reéerevorker. Figurél5 plots
the simulated wage profiles over a time span of 30 years forigmants and natives with
these characteristics but with two different starting p®in terms of work experience: indi-
viduals entering the Portuguese labour market with no ptesavork experience (foreign or
domestic) and individuals with 15 years of previous exparge(foreign for the immigrant
and domestic for the native). As the average level of worleemce of immigrants upon
arrival was found to be around 15 years, we chose this levilleastarting point of one of
the simulated wage profiles.
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Figure 5: Simulated wage profiles for immigrant and nativek&os, real hourly wages
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Notes: The simulated wage profiles use the parameter estirfratn equatiof]3 included in the last column of Téble 2. Adiffes are
evaluated for male workers with 12 years of schooling, inmttamufacturing industry, with a permanent contract, in bishnd in 2002.
The first panel depicts the simulated wage profiles for imaritgg and natives with two different starting points in teohg/ork
experience: individuals with no previous work experierfoegign or domestic) and individuals with 15 years of pregavork experience
(foreign for the immigrant and domestic for the native). Beeond panel includes the respective immigrant-nativeevgags over time.

As already discussed in sectionl5.1, foreign experienckeofverage immigrant is less val-
ued in the Portuguese labour market than the domestic exerof natives. The differences
in terms of the initial wages of the reference workers inelilich Figuré b highlight this fact.
The initial average wage of a native with 15 years of previosk experience is 41.6 log
points higher than that of a native with no experience, wib difference for immigrants
is only 11.5 log points. In addition, after 20 years in thetBguese labour market there is
no significant wage differential between these two averagmigrants.

It is also evident from Figurgl 5 that natives’ wages are asMaigher than those of immi-
grants. Starting with individuals with no previous expade, a reference immigrant worker
will earn 18.9 log points less than a comparable native updry & Portuguese labour mar-
ket. The first year of work experience in Portugal deliverg@nn that is 0.1 log points
higher for immigrants than for natives. Nevertheless, wieluated at 6 years of domestic
experience, this difference in returns to an additional yéaomestic experience is -0.1 per
cent, thus not favouring the immigrants. Hence, after aairperiod of four years in which
immigrants’ wages grow slightly above than those of natitks process is reverted: the
smallest wage gap of 18.6 log points occurs in the fourth géar migration and the wage
gap after 30 years of experience in Portugal is 32 log points.

In the case of immigrants with 15 years of foreign experigetitewage convergence is higher
but the remaining gap is still greater given the much lowartistg point. The wage gap upon
arrival in Portuguese labour market of an immigrant with Eang of foreign experience
relative to a reference native with 15 years of domestic e&pee amounts to 49.0 log points.
The first year of domestic work experience of this averageigrent has a return that is 0.8
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log points higher than that of a comparable native and thiegef wage convergence lasts
for around 20 years. However, after 30 years in the Portuglagsur market, the wage of
a reference immigrant with 15 years of foreign experiencgiliis41.9 log points lower than
that of a comparable native with 45 years of total experience

In order to provide a more complete picture on how relativgegachange with work expe-
rience, Figurélé shows the simulated wage gaps for diffdemels of pre-immigration and
domestic experience. Similarly to what was done in seétifinie present the results for the
different levels of formal education. So, Figlile 6 has simgds, where we trace out the im-
plicit wage differences associated with one more year ofekimm and/or foreign experience
between the reference immigrant and native workers. In panokl, the y-axis measures the
immigrant-native wage difference in log points, the x-axés years since migration, i.e.,
work experience in Portugal, ranging from 0 to 30 years, &®dzaxis (the depth axis)
includes the years of foreign experience of immigrantsgiragfrom O to 20 years.

Figure 6: Patterns of post-arrival wage adjustment for igramts in Portugal by education level
Wage differences between immigrants and natives, 100 xdag$
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Recall from equatio]8 that only the differences in retumsvbrk experience affect the
evolution of relative wages over time, because the returbsth foreign and domestic work
experience of immigrants are different from the returnsqaegience of natives. The values
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of the other control variables, which are constant for eactker, only affect the wage gap
upon arrival. Hence, all panels in Figlile 6 show similar waagterns over time, but different
levels of the wage gap depending on the relative returnsuoagbn.

The first conclusion that can be drawn from Figure 6 is thatefich level of years since
migration, higher foreign work experience affects negdyithe wage difference between
immigrants and natives. As the returns to foreign expegeme significantly penalised vis-
a-vis the returns to domestic experience of natives, hitgvets of foreign experience drag
down the relative wages of immigrants. However, as totakvexperience (domestic plus
foreign) increases, this penalty is mitigated at a rate @4 Gog points (83). For instance,
the (negative) slope of the wage gap is more pronounced upiealdhan 30 years after the
arrival. As mentioned in sectidn 5.1, this negative slopei&rsed after approximately 52
years of total experience.

Second, for each level of foreign experience, longer stayisa host country are associated,
at first, with slightly higher relative wages of immigrantsnagpared to natives, but this pre-
mium decreases with domestic experience. Furthermorejgrants’ wage premium from
accumulating domestic work experience increases withee bf pre-immigration experi-
ence ()3 is positive). To see how this works let us look again at Fifird# one cuts vertical
slices of the plotted surface along the foreign experiexceane can see that the wage dif-
ferences between immigrants and natives are positivepeslon years since migration, up
to a peak. Then, the negative quadratic effect dominatesa@additional year of domestic
experience has a negative effect on the relative wage of gmamis.

This result means that, if any, assimilation effects willdtenger in the first years of resi-
dence and will then fade away. The timing of the peak dependbeforeign experience of
immigrants, with immigrants with less foreign experieneaahing the peak sooner. Hence,
on the one hand, immigrants’ relative wages upon arrivaldaagged down by the lower
returns to foreign experience. On the other hand, immigraith more foreign work expe-
rience have higher returns to domestic experience thavasaduring longer periods of time.
This pattern may reflect the fact that more experienced imanigvorkers whose skills are
not easily transferable initially are better equipped tguaie country-specific human capital
and have more incentives to make such investments in thergonindestination. This re-
sult is in line with predictions of the immigrant human-dapinvestment model of Duleep
and Regets (1999, 2002), who also found evidence of a systeimerse relation between
immigrant wages upon arrival and subsequent wage growthtiove in the US. However, it
contrasts with evidence found in other countries like Canabtere additional foreign work
experience lowers the subsequent returns to domestic wpekience (see Skuterud and Su
(2012)). The initial strong penalty on the valuation of igreexperience in the Portuguese
labour market is, however, never fully compensated in aorsle time span, as the wage
differences are always negatively sloped on foreign erpes.
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Third, what about wage assimilation? Is it a partial or cogtglprocess? For education
levels from 9 years of schooling to tertiary education, tlage/gaps upon arrival are reduced
initially but there is never a full convergence of immigrsinvages towards the wages of
comparable natives. For the bottom-three education Iewvet®me cases there are positive
wage differences upon arrival between immigrants and esitin other cases the differences
are negative. However, over a horizon of 30 years of domesgerience, for around 80
per cent of the different levels of pre-immigration expede considered, the initial situation
does not change over time, i.e., if an immigrant earns lessethan a native upon arrival,
the same immigrant will still earn a lower (higher) wage tl@acomparable native after 30
years in Portugal. Thus, in general, we find no evidence indawf the complete wage
assimilation of the average immigrant over time spent iritlRarese labour market.

5.2.1 Accounting for heterogeneity in wage assimilation bimmigrant origin

The returns to work experience, accumulated in the courfitoyigin or in Portugal, have im-
portant differences among the main immigrant nationaliti€onsider again a male worker
with 12 years of schooling, in the manufacturing industrighva permanent contract, in Lis-
bon and in 2002 as the reference worker. Following what wa® dothe previous section,
Figure[T plots the simulated wage gaps between the diffementgrant groups and natives
with these characteristics over a period of 30 years of damesperience with two initial
levels work experience: no previous work experience (tprar domestic) and 15 years of
work experience (foreign for the immigrant and domestictfar native). Figurél8 gener-
alises these simulated wage differences considering aleyears of foreign experience of
the immigrants (in the z-axis) ranging from O to 20 years.

Again let us start with the evolution of wage differencesrdeecign experience using Figure
[8. For all immigrant groups except the EU15 workers, thei® iegative linear impact of
pre-immigration work experience on the relative wages ahigrants for each level of years
since migration. The linear returns to foreign work expece ranging from 0.1 log points
for Chinese workers to 1.2 log points for PALOP workers, dtesignificantly lower than
the linear returns to natives’ domestic experience (3.4ploigts). However, this penalty is
mitigated as total work experience increases, at a rateviras from 0.04 log points for
PALOP immigrants to 0.07 log points for workers from Chinaende, the negative slope
associated with foreign experience is reversed soonerhoreSe immigrants, followed by
workers from Brazil, CEEC and, finally, PALOP (about 45, 48, ahd 61 years of total
experience, respectively).

The results for the EU15 immigrants are very different. Azadly mentioned in section
(.1.1, the linear returns to foreign experience of the EUbkkers are 1.2 log points higher
than the linear returns to domestic experience of nativesveNheless, this premium in
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Figure 7: Patterns of post-arrival wage adjustment for igrants in Portugal by region of origin
Wage differences between immigrants and natives, 100 xdag$
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returns to experience decreases as total experiencesestest a rate of 0.05 log points, re-
sulting in a turning point at about 25 years of total expeseenThe combination of these two
factors results in a mixed pattern of wage differences ol tvork experience, as plotted
in Figure[8. While for recent immigrants the wage premiuratieé to natives increases with
the amount of foreign experience, for immigrants living iorfagal for 20 years, the wage
premium starts decreasing for immigrant workers who brougbre than 5 years of foreign

experience.

Now let us focus on the evolution of the wage differences efrttain immigrant groups over
time spent in the Portuguese labour market. Table 6 sumseugetévant blocks of coeffi-
cients for assessing the changes in the relative wages ojirants over time (assimilation
rate) as defined in equatibh 8, as well as their significanad.le

Firstly, the results of immigrants from the EU15 are agaisharp contrast with those of
the other immigrant groups. The difference in first-ordéumes to domestic experience be
tween the EU15 and native workers is not statistically sigant (blockA), meaning that the
linear returns to domestic experience of the EU15 and nator&ers are similar. However,
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Figure 8: Patterns of post-arrival wage adjustment for igranits in Portugal by region of origin
Wage differences between immigrants and natives, 100 xdag$
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over time, the wage differences upon arrival increase witmekstic experience at a rate of
0.03 log points (blockB), so the relative wages of the EU15 workers tend to diverge ov
time. This wage divergence is especially strong for immggavithout pre-immigration ex-
perience as depicted in Figure 7. For workers who bring mogemmigration experience,
this wage divergence is restrained reflecting the decrgasiarns to high levels of foreign
experience mentioned above. However, the relative wagaraage of the EUL15 immigrants
upon arrival is never reversed over time spent in the Poasguabour market, i.e., there
is not a full negative wage assimilation. This is true notydior workers with 12 years of
schooling but also for all the other schooling levels coesid!*

Secondly, for the other main immigrant groups, the resutitexd in Figures17 andl 8 for
the reference workers show that there is not a full positssrailation process for any of
them. Moreover, in some cases not even a partial assinmlatiocess occurs, as the wage
gap observed upon arrival increases with time spent in Baktui.e., immigrants’ wages

14All detailed results are available from the authors upomiest
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Table 6: Relevant coefficients for assessing the evolutitheoimmigrant-native wage differences over time
(wage assimilation rate), log points

Blocks of coefficients Immigrants EU15 PALOP CEEC Brazil Qi

A yo+ By 0.0016  0.0030 -0.0017 -0.0049 0.0107 -0.0207
[0.001]  [0.072] [0.024] [0.000] [0.000] [0.000]

B: 2(N1+n3) -0.0004  0.0003 -0.0001 0.0002 -0.0009 0.0007
[0.000] [0.014] [0.117] [0.048] [0.000] [0.000]

C: 2(na) 0.0004  -0.0005 0.0004 0.0006 0.0006 0.0007

[0.000]  [0.000] [0.000] [0.000] [0.000] [0.000]

Notes: p-values in brackets (implicit standard errors aveker-cluster robust). The coefficients displayed in thldle are defined in
equatior 8. BlockA accounts for the linear impact of an additional year of ddin@xperience; bloclB represents the quadratic effect of
that additional year; and blodk measures the interaction between returns to domestic aeidficexperience of immigrants.

diverge from natives’ wages. Using the results depictedgure[7, it is clear that the wage
gaps upon arrival of immigrants from the PALOP and, more rdigk from China with no
pre-immigration work experience increase with years inRbguguese labour market.

Let us now look into more detail to each of the remaining foationality groups, starting
with immigrants from Brazil whose patterns of post-arrikahative wages are more similar
to those of the average immigrant. In contrast with all theeotmmigrant groups, there is a
positive and significant first-order impact of an additioyedr of domestic experience in the
relative wages of Brazilian immigrants of about 1 log po#s.can be seen in Figuré 7, this
fact implies some convergence of the relative wages of Baazworkers in the first years
after migration. This return premium for accumulating detieexperience is stronger for
workers with more foreign experience (bloCks positive) but it is decreasing with domestic
experience (blocB is negative). In some cases, wages of Brazilian immigraashr parity
with those of comparable native workers. For example, léktihte workers with a negative
wage gap upon arrival and with foreign experience betweeanti20 years see their wages
fully converge to those of natives over time. Nevertheldss gestimated rate of assimilation
is not enough to ensure the same evolution for workers wityeb2s of schooling (Figuié 8)
or tertiary education, whose wage convergence processes nempleted.

At first glance, these results suggest that speaking theitagegof the host country may play
a role on immigrant wage assimilation. However, languagdig@ency does not seem to
be a sufficient condition. The linear returns to domesticeeigmce of PALOP workers are
about 0.2 log points lower than those of natives and the @iadeffect is not statistically
significant (Tablé_6). However, this penalty in returns tongstic experience phases out
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for immigrants with higher levels of foreign experience. eTlwage gap upon arrival of a
reference PALOP immigrant with no foreign experience iases with domestic experience
but the opposite happens for a similar immigrant with 15 gexdrforeign experience (Fig-
ure[7). Overall, we find no evidence of substantial wage caaree for immigrants from
the PALOP. For immigrants with 9 years of schooling or mohe, Wwage gap upon arrival
never cancels out, deepening further with the stay in Pattiag less experienced workers.
For immigrants with up to 6 years of schooling, the initidbtere wage situation does not
change over a horizon of 30 years for more than 85 per cenedétiels of pre-immigration
experience considered.

For immigrants from the CEEC, there is a penalty in the linedwmrns to domestic expe-
rience relative to natives of 0.5 log points, but this pgnatreduced for immigrants with
more foreign experience at a rate of 0.06 log points. As shiowiigure[7, the wage gap
upon arrival for a reference CEEC immigrant without any igineexperience remains almost
unchanged over time, but there is some wage convergencaiigrants with 15 years of
foreign experience. However, in most cases, no full wagerdlssion is attained. In particu-
lar, the wage gap upon arrival of CEEC immigrants with 9 yearsore of formal education
never disappears and for the bottom-three educationdsleubwage parity with the natives
is only obtained in around 45 per cent of the different yeé&fem@ign experience examined.

The highest penalty in the linear returns to domestic egpeg compared to natives is esti-
mated for immigrants from China (2 log points). This pen@tgitigated with time spent in
the host country at a rate of 0.07 log points (bl@)k As in the case of CEEC immigrants,
the negative effect of the returns to domestic experienceisced for immigrants with more
foreign experience. As domestic experience is accumult#tedvage of a reference Chinese
immigrant with no foreign experience diverges markedlyrrthat of a comparable native
worker, while in the case of immigrants with 15 years of poexa experience that pattern
is more muted and there is a slight convergence (Figure 7aim\gvage parity with com-
parable native workers is never reached for Chinese immigia the top-three educational
grades over a horizon of 30 years in the Portuguese labowetmdfor immigrants with up
to 6 years of schooling, wage parity with the natives is a#tdiin the cases where there was
a relative wage advantage of the Chinese immigrants uporabf80 per cent of the levels
of foreign experience considered).
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6 Conclusions

The increase in immigration flows in the late nineties andstitestantial change in its nation-
ality mix makes it relevant to analyse the relative wageqranaince of immigrant workers in
Portugal. A large strand of the empirical research on imatign in the last decades focused
on several aspects of labour market adjustment of immigramost of this research is based
on the “positive assimilation” model of Chiswick (1978) aamssumes that the pre-migration
skills are not perfectly transferable when immigrants miowen a lower to a higher income
area. As a result, immigrants face a wage disadvantage upeal gbut this penalty narrows
with time of residence in the destination country. Empiresadence shows that immigrants’
wages overtake comparable natives’ wages within 10 to 2@syieasome countries, but in
other countries the initial wage gap never closes completel

In this paper, we use a longitudinal matched employer-eya@aatabase)uadros de Pes-

soal) in the 2002-2008 period to analyse the wages of immigrantise Portuguese labour
market, identifying the major differences against nativakers upon arrival and tracking
whether these differences fade away as their work expezi@rteortugal rises. In this period,
the simple difference in means between wages of immigrathhative workers amounts to
-15.0 log points, or -13.9 per cent.

We apply the decomposition procedure proposed by Gelb&d0j2o disentangle the main
drivers of the wage differences upon arrival. We exploitriglation between Gelbach’s de-
composition and the Oaxaca-Blinder decomposition (Oax48#3) and Blinder (1973)),
describing the unconditional average wage gap as the suntofmaosition effect - asso-
ciated with differences in the average magnitude of vaesibicluded in the model - and a
wage structure effect - differences in the returns to theatés considered in the model and
the unexplained part of the gap due to the immigrant status.

The wage gap upon arrival between comparable immigrant atidenworkers is mainly as-
sociated with the wage structure effect and not with diffiees in endowments. In particular,
foreign work experience of immigrants is rewarded by lessithne third of natives’ domes-
tic experience. Moreover, the estimated returns to edutétiompared to being illiterate) of
immigrants relative to natives are lower for all educatidegels and become progressively
lower as we move up the educational ladder. So, on averag&yabes of immigrants with
more formal education are relatively more penalised in thtuguese labour market. Both
of these results support the idea of imperfect portabilityionan capital across countries of
Friedberg|(20C0).

We also assess the wage gap upon arrival by main nationatitypg of immigrants - EU15,
PALOP, CEEC, Brazil and China. There are significant diffieess among these nationalities
and we find that treating immigrants as a homogeneous graweeats distinct results across

40



nationalities. The average wage of workers from the EUl%ilpstntially higher than the
average native wage, while Chinese immigrants earn wagesdisantly lower than other
migrant groups. Our decomposition results show that theJ=gimigrants not only have
better endowments but also tend to earn better returns e ttloaracteristics. In particu-
lar, their educational attainment is significantly highwart that of natives and their foreign
work experience is better rewarded than the domestic expaziof natives. The results for
Chinese workers are strikingly different:. both the composiand wage structure effects
are negative and substantial, contributing almost eventllige relative wage disadvantage of
these immigrants. In particular, they have an extremelyddwcational attainment and their
pre-immigration work experience is not significantly vadue the Portuguese labour market.
With the exception of these two extreme cases, the resulteeadther groups are broadly in
line with those obtained for the average immigrant: moshefwage gap is not due to worst
endowments of the immigrants compared to natives but terdiffces in the returns of the
covariates and to the immigrant status effect.

Overall, the wages of immigrants do not fully converge tosthof comparable natives as
experience in the Portuguese labour market increases. eHéne initial wage differences
never disappear completely in most cases, implying that gevgegenalty (premium) upon
arrival, though varying in magnitude, persists over timergpn the Portugal. When there is
a convergence of relative wages, the assimilation ratestemtle stronger in the first years
since migration. Higher levels of pre-immigration work exience are also associated with
higher returns to domestic experience but the initial grpanalty on foreign experience
is not fully compensated in a reasonable time span in mostscadgain, the results for
the EU15 immigrants are very different from the other imrarmgrgroups, as their wage
premium upon arrival tends to increase over time. On therakigeme, the wage penalty
upon arrival of Chinese immigrants is not reverted and, megcases, even increases with
domestic experience. In general, we find no substantiainalssion effects for immigrants
from the PALOP and CEEC, specially for workers who arrivdmatwv levels of foreign work
experience. The highest assimilation rate is estimatedhorigrants from Brazil, whose
wages catch-up more with those of comparable native wotkerrs the other nationalities,
though not completely in most cases.
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Appendix

A Definition of variables

Dependent variable

Description

logWk

Natural logarithm of the real hourly wage of individuat timet.

Description

Explanatory variables
imi

pexp
ysm

Educational attainment

edw

edu

edy

eduys

edu

edy

Variables included inXj

Gender

Contract

Sector

Region

Time effects

Dummy variable for immigrant status. Equals 1 if worker isigrant.
Age - 6 - years of education.

Proxy of years since migration. Only for immigrant workeesgals zero for
native workers). Based on the date that each worker firsteshfgivate em-
ployment (legally) in Portugal. Using QP records, it is pblkesto trace back
each worker to its first record and also to obtain the first péadmission in
a firm. This proxy corresponds to the difference betweeneference year

and the minimum of these two dates.

These variables record total yefaeslucation reported by the worker. The
categories used are based on the International Standagsifi@ation of Edu-
cation (ISCED).

llliterate, meaning no formal education or below ISCED 1.

4 years completed (primary education). Included in ISCED 1.

6 years completed (second stage of basic education). ledlimdSCED 1.
9 years completed (lower secondary education). RefersG& 2.

12 years completed (upper-secondary education), Refés6D 3-4.
Tertiary education. Refers to ISCED 5-6.

Dummy variable for gender. Equals 1 if worker is femal

Dummy variable for distinguishing permanent fréired-term contracts.
Equals 1 in case of fixed-term contracts.

Dummy variables for different industries, namelyi@adture, mining and
quarrying, manufacturing, construction, wholesale amairgade, hotels and
restaurants, transportation, financial services, realtestnd business ser-
vices, public administration, education and health, afetioservices. The
reference group is manufacturing industry.

Dummy variables for different geographical locasionamely Aveiro, Braga,
Faro, Leiria, Lisboa, Porto, Santarém, Setubal and otlggoms. The refer-
ence group is Lisboa.

Year-specific fixed effects. The reference j&2002.
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B Full results of the regressions

Table B.1: Pooled OLS regression estimates, 2002-200&ndkmt variable: log of real hourly wage

Natives Immigrants EU15 PALOP CEEC Brazil China
constant 0.792 0.997 0.865 1.013 1.046 1.065 1.047
[0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000]
pexp 0.034 0.010 0.046 0.012 0.003 0.006 0.001
[0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,567]
pexg 0.000 0.000 -0.001 0.000 0.000 0.000 0.000
[0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,446]
ysm 0.025 -0.009 0.020 0.025 0.038 0.012
[0,000] [0,000] [0,000] [0,000] [0,000] [0,000]
ysnt 0.000 0.000 0.000 0.000 -0.001 0.000
[0,000] [0,000] [0,000] [0,003] [0,000] [0,985]
gender -0.237 -0.188 -0.292  -0.178 -0.168 -0.174  -0.018
[0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,007]
edy 0.070 0.005 0.039 0.016 0.016 0.016 0.002
[0,000] [0,101] [0,381] [0,002] [0,000] [0,078] [0,775]
edy 0.192 0.051 0.168 0.052 0.022 0.041 0.004
[0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,592]
edw 0.379 0.119 0.406 0.123 0.040 0.085 0.022
[0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,014]
edy 0.623 0.228 0.674 0.248 0.052 0.167 0.051
[0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,004]
edus 1.281 0.846 1.393 0.890 0.222 0.699 0.340
[0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000]
contract -0.078 -0.047 -0.112  -0.038 0.009 -0.020 -0.035
[0,000] [0,000] [0,000] [0,000] [0,000] [0,000] [0,000]
2003 -0.015 -0.019 -0.023  -0.024 -0.009 -0.026  -0.015
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.016]
2004 0.003 -0.006 -0.018 -0.014 0.015 -0.023  -0.006
[0.000] [0.000] [0.004] [0.000] [0.000] [0.000] [0.429]
2005 0.002 -0.001 -0.015 -0.014 0.028 -0.020 0.005
[0.000] [0.502] [0.022] [0.000] [0.000] [0.000] [0.502]
2006 -0.018 -0.007 -0.041  -0.022 0.032 -0.030 -0.008
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.316]
2007 -0.025 0.004 -0.032 -0.018 0.066 -0.031 0.004
[0.000] [0.013] [0.000] [0.000] [0.000] [0.000] [0.635]
2008 -0.029 -0.007 -0.034  -0.028 0.054 -0.049 0.034
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Aveiro -0.190 -0.089 -0.196  -0.066 -0.075 -0.025 0.022
[0.000] [0.000] [0.000] [0.000] [0.000] [0.017] [0.310]
Braga -0.261 -0.069 -0.295 0.161 -0.053 0.034 -0.025
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Table B.1 —Continued from previous page
Natives Immigrants EU15 PALOP CEEC Brazil China

[0.000] [0.000] [0.000] [0.000] [0.000] [0.024] [0.051]
Faro -0.112 0.004 -0.209 0.025 -0.018 0.001 0.038
[0.000] [0.080] [0.000] [0.000] [0.000] [0.862] [0.000]
Leiria -0.147 -0.042 -0.258  -0.017 -0.024 0.000 -0.015
[0.000] [0.000] [0.000] [0.116] [0.000] [0.983] [0.331]
Porto -0.188 -0.040 -0.169  -0.006 0.000 0.033 0.024
[0.000] [0.000] [0.000] [0.307] [0.927] [0.000] [0.013]
Santarém -0.164 -0.047 -0.248 0.006 -0.022 -0.020 -0.023
[0.000] [0.000] [0.000] [0.587] [0.000] [0.013] [0.024]
Setubal -0.107 -0.041 -0.188  -0.019 -0.024  -0.058 -0.020
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.044]
Other regions -0.206 -0.012 -0.224 0.030 -0.001 -0.008 13.0
[0.000] [0.000] [0.000] [0.000] [0.890] [0.156] [0.166]
Agriculture -0.157 -0.092 -0.074  -0.130 -0.083 -0.104 171
[0.000] [0.000] [0.022] [0.000] [0.000] [0.000] [0.342]
Mining and quarrying 0.111 0.013 0.108 0.052 0.069 0.060 -
[0.000] [0.260] [0.048] [0.111] [0.000] [0.049] -
Construction -0.055 -0.044 -0.089 -0.076 -0.025 -0.030 3.2
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.048]
Wholesale and retail trade -0.051 -0.027 -0.098 -0.053 31D.0 -0.052 -0.173
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.006]
Hotels and restaurants -0.109 -0.020 -0.044  -0.032 0.040 .0520 -0.175
[0.000] [0.000] [0.004] [0.000] [0.000] [0.000] [0.005]
Transportation 0.133 0.236 0.107 0.191 0.268 0.157 0.622
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.003]
Financial services 0.227 0.434 0.137 0.386 0.382 0.296 20.75
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Real estate -0.034 0.052 -0.064  -0.015 0.103 0.055 0.360
[0.000] [0.000] [0.000] [0.014] [0.000] [0.000] [0.001]
Public administration -0.030 0.096 0.003 0.007 0.183 -».02 0.355
[0.000] [0.000] [0.854] [0.408] [0.000] [0.017] [0.027]
Other services -0.028 0.141 0.053 0.015 0.126 0.154 0.375
[0.000] [0.000] [0.026] [0.264] [0.000] [0.000] [0.005]
No. of observations 14,976,145 956,825 83,856 239,835 3241, 198,830 14,034
R? 0.458 0.286 0.428 0.337 0.134 0.225 0.309

Notes: p-values in brackets (implicit standard errors aveker-cluster robust). See the main text and Appehdix A flulladescription of
all variables included.
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