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Abstract

The economic literature suggests that immigrants maore fluid than natives in
responding to changing shortages in the labor maikawing on the EU LFS and EU
SILC datasets, we study the relationship betwesidwal wage premia as a measure of
skill shortages in different occupation-industrydntry cells and the shares of
immigrants and natives working in these cells. Vdafiem that immigrants from the
EU-12 and the rest of Europe (outside the EU) aseemesponsive to skill shortages in
comparison with the natives, and we find statidliicaignificant positive results for
African and American immigrants in specific econominstitutional, and policy
contexts. Immigrants appear to be more responsigkill shortages in relatively poorer
and high-unemployment countries relative to theveat This implies that immigration
can help these economies with fluid labor. The tnedaresponsiveness of some
immigrant groups declined during the crisis yedl®oge from the rest of Europe),
whereas other groups of immigrants became partiguluid during the Great
Recession, such as low-skilled immigrants from Elahd the high-skilled African and
American immigrants. Our results suggest that immamts may play an important role
in labor adjustment during times of asymmetric @coit shocks, and support the case

for well-designed immigration policy and free mowvarhof workers within the EU.
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1 Introduction

In the economic literature, labor mobility is seas a way to improve the
flexibility of the labor market, facilitating its dgustment to shifts in employment
demand between sectors of the economy, demograpbiks on the supply side, and
other external influences (see e.g. Kahanec andn&mmann, 2016, and Ritzen and
Zimmermann, 2014). Labor mobility can be low in megted labor markets with
barriers to mobility between submarkets, which Itssin slower adjustment to
structural shocks, leading to the contemporaneaesepce of skill shortages and
unemployment. When immigrants fill jobs that haweib vacant due to skill shortages
or when immigrants move out of sectors sufferirgrfrnegative economic shocks to
take up jobs in booming sectors, they facilitate #djustment of the economy to

structural shocks.

Migration costs faced by workers born in the EU rbaysubstantial and prevent
people from moving across regions. Slow labor niarkdjustment can lead to
significant economic costs, which include the cadtrfeited production due to vacant
positions, unemployment and loss of earnings, theiak costs of unemployment
benefits, and other indirect costs. According taifara and Origo (2002), these costs,
including short- and long-term as well as direatl @amdirect components, were in the
range of 6.9 — 7.1% of GDP across selected EU desnin 1999. Bennet and
McGuinness (2009) find that hard-to-fill and urddl vacancies are related to
substantially lower firm productivity. Moreover,ilgaps contribute to skill mismatch
in filling vacancies, with both under- and overisikg lowering labor productivity

(Tang and Wang, 2005; Quintini, 2011). With manyilled high-skilled positions, an
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economy performs below its potential in terms ohawation. Furthermore, skill

shortages can lead to a broadening of wage diffi@feracross sectors and skills, with
wages for sought-after skills rising and wages gkills in excess supply dropping
(Neugart and Schémann, 2002). This can contribmiedreasing inequalities between

the wages of skilled and unskilled workers (Luafand Origo, 2002).

1.1 Can migrants fill labor shortages?

Labor shortages and skill mismatches cause invatyrdompany adjustments, reduced
productivity levels, and diminished economic growglospects. They also lead to
overqgualification among workers (working in a joéldw one’s education level), which
can cause productivity loss for companies and vpagalties for workers. The extent to
which migration and migration policy can address igsue of labor shortages and skill
gaps is a widely debated issue. Martin and Ruh$1(P6uggest several methods to be
used by employers to eliminate labor shortages, ir@easing wages, training less
skilled workers, changing production processese@sing imports, and admitting the
migrant labor force. The latter can lead to ovegped@lence on migrants in some sectors.
Several studies suggest that managed migratiorsale the labor shortage problem

(Boswell et al., 2004; Kahanec and Zimmermann, 2010

A study by Ruhs and Anderson (2008) on labor markebrtages and
immigration policy attempts to analyze the key duwes of how to connect the
admission of migrants with the labor market neadshie destination country, while
emphasizing the controversy in approaches towdnagfiabor and skill shortages with
the migrant labor force. Employers often claim tladior shortages should be filled by

migrants as native workers are either not willimggoalified to perform certain jobs,
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while labor unions often propose that it is mereleitation of cheap labor. Ruhs and
Anderson (2008) emphasize that there is no unilveedaition for skills shortage and
no optimal policy to address this issue, as shertagd skill evaluation depends on
employers. According to the authors, employers prayer migrants because they tend
to have higher skills and a better “attitude” torkyothey have lower wage and
employment expectations, and because of migramactaistics and immigrant status
restrictions or a readiness to accept jobs bela@ir gkills. The authors claim that in
some industries, existing shortages and an ovane#i on migrants could have been
caused by a low level of labor market regulatiod &w level of vocational training
(e.g. in the UK construction sector), or low wagesl poor working conditions (social

care in the UK).

A study by Kahanec et al. (2013) analyzes exissitigctural inefficiencies in
labor markets characterized by labor and skill &lgs and mismatches. The authors
suggest that improved labor market flexibility abuprove labor market adjustment,
particularly in sectors with low resident labor nimf. In this case, the foreign labor
force could be an option to mitigate labor shorsagk study on the labor market
assimilation of immigrants in Spain by Fernandez adrtega (2006) finds that
immigration was important for satisfying the lallgmand in many sectors, such as
services and construction, where the native fotgeply would not meet the demand.
They also find that immigration helps to reduce sva@gessures. However, the analysis

shows that there might be challenges for Spaietair the immigrant flows.
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1.2 Migrants' responsiveness to skill shortages

Studying the effects of immigration on the US labaarket, Borjas (2001) finds
that newly arrived immigrants tend to settle intesawith higher wages (paid for the
skills migrants possess) and consequently helpgiealeze economic opportunities
across states. This could be explained by thetfattnewly-arrived immigrants, after
deciding to depart their home country and actul@@ving it, have already incurred a
significant proportion of the costs of mobility. iShproportion of migration costs does
not influence their future location decisions withthe destination labor market. In
contrast, the costs of mobility within the domedsailbor market influence the decisions

of the native employees and of earlier immigrants.

The theoretical model conceptualized by Borjas {[30@lustrates how
immigration can facilitate the adjustment of lalbearkets after temporary or structural
shocks, thereby contributing to economic efficien€iiis is how immigration can be
seen as grease on the labor market wheels (Bobjak).2The impact of immigration
grease may diminish with the assimilation of immaigs into local environments as
their costs of departing their current positionsyrb@come more similar to those of
natives. In addition, immigration grease may be edgd by policies that restrict
geographic or job mobility directly or indirectlinked to immigrant status. This is how
the economic, institutional and policy context dave a role in determining how
responsive low- and high-skilled immigrants are l&bor market imbalances as
compared to natives. The empirical analysis cad gkt on the country characteristics
that influence how immigration can reduce labor keiimbalances and contribute to

its flexibility.
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Empirical findings confirm that immigrants are moresponsive to wage
differentials in the labor market than natives. sTfg found in the US labor market
(Borjas, 2001), in Spain (Amuedo-Dorantes and DRita, 2010, who use a measure of
employment prospects rather than wages), in NoiiRaed and Schgne 2012), the UK

(Dustmann, Frattini and Preston, 2012) and in thg&uzi et al. 2015).

In this study, we contribute to the literature byplering the diversity across EU
member states to analyze how immigrants’ relatesponsiveness to skill shortages
varies across institutional contexts, for differgqges of immigrant groups, and over the
business cycle. On this basis, five research quesemerge that are important both for
our understanding of immigrants' labor market mbbiland in understanding

implications for migration and integration policies

= First, are immigrants more or less responsive tiatives to skill shortages across
and within EU labor markets?

= Second, under what economic, institutional, andcpgotontexts do immigrants
respond to skill shortages more (or less) fluithigrt natives?

= Third, how does responsiveness to labor market lemibas vary across different
immigrant groups in terms of their origin and tisiece immigration?

» Fourth, how does the responsiveness of immigramtskill shortages vary with
demographic characteristics?

= Fifth, how does responsiveness to skill shortageg over the business cycle?

We address these questions by investigating ther latarkets of the EU-15,
primarily using data from the EU Labor Force Sur¢EY-LFS) and the EU Statistics
on Income and Living Conditions (EU-SILC). The MeanlStates that joined the EU in

2004, 2007, and 2013 are not included in the aisatge to the relatively more limited
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inflow of immigrants into these countries and résgl small sample sizes (Kahanec

and Zaiceva, 2009).

In this work, we build on the approach of Guzi kt(2015, 2018), who are the
first to measure the responsiveness to skill sgegaf immigrants relative to natives in
the EU-15. We contribute novel elements to theditge on labor mobility between
different types of immigrants and their responsesmnto labor market imbalances. We
further contribute to the policy debate by investigg the labor market fluidity of
immigrants across economic, institutional, and qplicontexts. In particular, we
investigate if the mobility of immigrants differetween countries with different levels
of GDP, economic growth, unemployment rate, genigrosf welfare spending,
openness to admitting immigrant workers, and treesof immigration. Finally, we
study whether and how various low- and high-skiliesnigrant groups in the EU-15
responded to asymmetric economic shocks acros®rseaiccupations, and states

before and during the Great Recession.

This study is structured as follows. In the secamépter, we introduce a
theoretical framework to formalize the location ideans by natives and immigrants.
We develop a measure of skill shortages and desti estimation strategy to identify
the average responsiveness of immigrants to dkiitages as compared to natives. In
the third chapter, we introduce the data and coenplae labor market outcome of
immigrants and natives. The fourth chapter reptirésresults of the baseline finding
and measures the variation in immigrants’ resp@m&gs to labor and skill shortages
across demographic characteristics. In the fiftaptér, we show how immigrants'
responsiveness to skill shortages varies in ecanamstitutional, and policy contexts.

In the sixth chapter, we present results over tieness cycle.
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2 Methodology and empirical framework

The neoclassical theory of migration asserts thigration is stimulated primarily by
rational economic considerations of relative basefnd costs, mostly financial but also
psychological (Todaro and Smith 2006). The origihthe theory date back to works of
Hicks (1932), Lewis (1954), and Harris and Toddr®70), who explained migration in
the process of economic development and arguedhtigaation is driven by geographic
differences in labor supply and demand and thdtregudifferentials in wages between
labor-rich versus capital-rich countries. Under #gssumption of full employment, it
predicts a linear relationship between wage difféa¢és and migration flows (Bauer and
Zimmermann 1999; Massey et al. 1993; Borjas 2008)he extended neoclassical
models, migration is determined lexpectedrather than actual earnings and the key
variable is earnings weighted by the probability employment (Bauer and

Zimmermann 1999; Massey et al. 1993; Czaika 2015).

Human capital theory enriches the neoclassical dwonk by incorporating
individual socio-demographic characteristics asnaportant determinant of migration
at the micro-level (Bauer and Zimmermann 1999, &tad 1962). Human capital
endowments, skills, age, marital status, gendeymation, labor market status, as well
as preferences and expectations, strongly affegjration choices. Heterogeneity
between individuals is an important factor andet#ht individuals in the same sending
country demonstrate different propensities to nteggrand preferences for various
destination countries (Bonin et al. 2008). The pregity to migrate generally decreases

with age and typically increases with educatioreléauer and Zimmermann 1999).
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The theoretical framework of this work is basedtto®m model first presented by
Borjas (2001). The basic intuition of his modethiat immigrants can be expected to be
more fluid than natives in responding to changikidl &nd labor imbalances in the
labor market. This is because immigrants’ costsdeparting their home, job, and
networks of family members and friends in the copof origin are sunk upon arrival
to a new country. Therefore, it costs immigrants little to choosge glace above
another as a destination. It follows that this dtidae especially true for newly-arrived
immigrants, not yet deeply amalgamated in their nalieu in the receiving country. In
contrast, natives’ decision to move entails peayrgad non-pecuniary costs of parting
with their home, job and networks. As a result, beation decisions of immigrant

workers should be more responsive to wage diffealksnthan those of natives.

Following Borjas (2001), our model assumes thaiveatand immigrants are
allocated across state€)(and occupation-industry groupX)( Let W,,. denote the
wage of workertk € K in countryc € C. We assume thd,. is net of any adjustment
costs, such as re-qualification costs, which atedfiand equal for all workers in a given
country and occupation-industry group. A worker @E®¥o a hew country or to a new

occupation-industry group from their original caynic,) and occupation-industry
group f,) if

maxceC,kEK(ch) - Wkoco —-D>0 (l)
whereD stands for the costs of moving between countriesyations, and industries,

and, more specifically, it is assumed to include gdcuniary and non-pecuniary

(psychological) costs of leaving behind the coundgcupation, and industry of origin.

! Sunk costs include monetary and nonmonetary $ejal costs) investments made by
immigrants that are nonrefundable (lost) after nmowst.
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It is reasonable to assume that for natives, moewgjs can be substantial, and thus
moves occur only when the incentives (e.g. wagerdintial) are large. In contrast, for
immigrants these costs are sunk upon arrival and &ssumed to be zérdollowing
this argument, new immigrants can be expected toehbemost responsive to wage
differentials among all other immigrant groups, ware in turn likely to be less fettered
by D than the natives. The more time passes from linitienigration, the more similar
the migration decisions of immigrants become comeqpdo those of natives, due to the

gradually increasing attachment to the location emgloyment

It is clear that as long aB > 0, the cost induces friction into labor market
adjustment, as there can be situations in whichewdiferentials persist across
countries and occupation-industry groups withoduging relocation. This can lead to
inefficiencies in the allocation of workers acrasdustries and occupation groups. In
principle, capital flows could lead to the equadii@a of wage differentials, but with

substantial lags and adjustment costs.

2.1 Measuring skill shortages

The term skill or labor shortage has no universaltgepted definition. It is used to

denote a shortfall of individuals in the workfor@abor shortage), but also to refer to a

2 Immigrants may come to the EU not only for ecormngiasons, but also as refugees
or as relatives or dependent minors of economic igrants. The model assumes that
immigrants make a decision under perfect infornmatithe costs of migration may be assumed
to differ by the country of origin and destinatidyy, individual skills or other circumstances.
Such cost differences could be, for example, dubeddistance between the home and the new
language. Nevertheless, for the purposes of thi&wosuffices to assume this simplified cost
structure. The model could be extended to a mongptex cost structure in a straightforward
way. In addition, the model could be presented dymamic version, with wages and costs as
stochastic variables. In this case, the key retahigps would hold in terms of expected present
values.

% On the process of integrating immigrants into idesion economies, see Constant,
Gataullina and Zimmermann (2009).
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gap between workers and jobs in the economy (ma@mafTrendle, 2008)Labor
shortage is generally conceptualized as a disequilibriuratestof excess demand
(Zimmermann, Bonin, Fahr, & Hinte, 2007, p 69). iDefl in the most basic sense,
labor shortages arise where the demand for woikeasparticular occupation exceeds
the supply of workers who are qualified, availabtel willing to do that type of work
(Veneri, 1999). It may arise in the short term freudden shifts in consumption
patterns, trade patterns or have a more long-pstismture due to rapid structural

changes in the economy typically spurred by teabgioal progress.

Skill shortageis a more specific way to approach the conceludr shortages.
Skill shortages may have a number of forms that lmanproxied through different
parameters, and also require different policy weations (Rutkowski 2009), e.g. a skill
shortage of workers might occur in occupations mcl the specific skills cannot be
easily substituted. This might happen in the afsmof economic restructuring biased
towards production that requires specific skills.s@cond type of skill shortage is
possible when there are workers with occupatiokéllsshat are in demand, but they
lack other essential skills, such as IT skills oft skills (soft-skills gap) (see also
Anderson and Ruhs 2008; Trendle 2008). Striestka-[2007) uses the terskill gaps
to describe a qualitative mismatch between the Igupp availability of human
resources and the requirements of the labor markes. term is used with respect to
employers who are not satisfied with the overaill-slet of the workforce — existing or
labor market entrants — who might be lacking aetgrof skills despite having acquired

education.

The mismatchis generally defined as the occurrence of a sheraf some

skills/occupations and a simultaneous excess oérogkills (Arratibel et al. 2007,
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Rutkowski, 2009). Different ‘types’ of mismatch dhe labor market have been

proposed (Boswell, Stiller, and Straubhaar 2004jekson and Ruhs 2008) as follows:

=  Qualitative mismatch appears when the qualificatiaof workers and the

qualification profiles of vacancies are not matghed

" Regional mismatch occurs when unemployed persoslsrge work and firms
offering suitable jobs are located in differentioeg and the jobs and/or the
labor are immobile; such a mismatch can be exatmthay information deficits

when supply does not meet labor demand due tdeofaaformation;

" Preference/expectation mismatch arises when uneegbleor labor market
entrants are unwilling to take up a certain typevofk, even if it matches their

gualifications, due to inadequate remuneration kimgrconditions, or status.

Labor market mismatch demonstrates itself in threnfof skill shortages in the
economy which, in reality, are often an outcomeabfthree types of mismatches
described above: qualitative, regional, and preieze The existence of skills or labor
shortages is therefore defined as a situation ifclwiemployers have considerable
difficulty filling vacancies for an occupation — gpecialized skill needs within that
occupation — at current levels of remuneration emaditions for employment, and a
reasonably accessible location (Trendle 2008). @Quir(2011) suggests that skill
shortages can be caused by labor shortages, gbaglamismatch, or insufficiency of

workers with the necessary skills.

Measuring skill shortages is a non-trivial task,daa range of different
approaches can be identified in the literature.ofon approach to measuring skills
or occupational shortage is computing the unempéyro-vacancies ratio (U/V ratio),

which shows the number of jobseekers per one jamiog (Obadic, 2006; Padoa-
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Schioppa, 1991; Rutkowski, 2009). Education (ISCEBJ occupation (ISCO) are the
most frequently used dimensions for the analydie [Brger the index for a particular
skill group, the larger the mismatch or the shaetégy that category. A large variation
in indexes across occupational (or educationaljggasignals a large skill mismatch in
the economy. A high U/V ratio across occupationsamsethat there is a lack of jobs

rather than skill mismatch.

According to Quintini (2011), skill shortages cae mmeasured by employers’
assessment (through surveys), vacancy rates or wgageth. The vacancy rate
approach is dependent on the quality of vacancg, dalhich may be focused on low-
skilled positions and thus underestimate moreeskilegments (see also Boswell et al.
2004). The wage-growth approach is also limitedt aes not include non-financial

incentives (e.g. training and attracting the fondeoor force).

Various studies argue that in order to identify gmtions with shortages, it is
necessary to look at multiple indicators, such asmployment and vacancy rates,
employment growth, wage growth, and their changes éime (Zimmermann et al.
2007; Martin and Ruhs, 2011; Veneri, 1999). Howewynthesizing these different
measures into one all-encompassing indicator taslkee in quantitative analysis is not a
trivial matter. Cohen (1995) considered six top-dowdicators for 193 occupational
groups: occupational unemployment rate and changectupational employment;
change in wages; expected long-run growth of odiompatotal replacement demand
for the occupation; number of certifications to émypforeign workers; and vocational
specifications required. He projected demand faumber of highly-skilled positions,
but according to Martin (2010), his efforts weregkly unsuccessful. Veneri (1999)

used three criteria to identify the presence obitathortages in 68 occupations in the
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1990s: employment growth at least 50% above theagee median wage growth at

least 30% above the average, and the occupatiorehployment rate at least 30%

lower than the average of all occupations. Thisho@thas not proved successful as the
presence of shortage in occupations identifiedrbgleyers was not confirmed by these

criteria. Zimmermann, et al. (2007) made anothemapt to merge indicators that may

signal labor shortages into a single summarizingjcator. They developed several

procedures, but found too much variation betweea thfferent indicators to

deliver convincing conclusions for immigration pli

Employers’ own assessment represents the mostt diugg of estimating the
existence of shortages. The length of time it tdkesn employer to fill a vacancy, or
the share of employers who report difficulty in métment are possible measures
(Constant and Tien, 2011; Quintini, 2011). Lucifaead Origo (2002) define external
and internal skill shortages and use the numbéaad-to-fill vacancies as a measure of
shortage. However, problems with international carapility and the frequency of

surveys represent two major disadvantages of ukiagype of survey data.

In this study, we use unexplained wage premiumsarasndicator of skill
shortage, following Borjas (2001), Dustmann et(2012) and Guzi et al. (2015, 2017,
2018). We proxy skill shortages at the level of wgation-industry-country cells by
wage premiums as the part of wages that remaingplaieed after compositional
differences across cells is netted out. In paricubr each year separately we estimate

a log-wage regression of the form

Wike = XikeB + Yke + Eikes (2)
whereW;,. is the log wage of worker i who belongs to occigratndustry group k in

country ¢, X;;. is a vector of individual characteristics inclugligender, education,

23



work experience and work experience squared gands the error term.The wage and
all variables in vectok;,. are normalized to have zero means. The vegtoican be
then interpreted as the (adjusted) percent waderdiftial between the average wage of
individuals in the particular occupation-industigquatry cell and the mean wage for a
given year in the EU-15. The indicator of skill stagey,. is used in the analysis to
measure immigrants' responses to changes in résiéige premia, in relation to the

natives' response.

2.2 Measuring immigrant-native relative supply

The second key variable in the analysis is the areasf the relative supply of
immigrants and natives in each occupation-industnyntry cell. Following Borjas
(2001), the index is expressed by the ratio of igramts belonging to a given
occupation-industry group in a given country andaryeand the total number of
immigrants in the EU-15, relative to a similarlyfided relative supply of natives in the

cell and year. Formally

— Mice/Me_
Pt = /e ()

whereM, ., is the number of immigrants belonging to occupaiitdustry group
k, and country c in year t. The total number of iigmants in the EU-15 in yedris
denoted a#/,. The denominator similarly indicates the relatisepply of natives
Ny./N; in the particular cell and year. The index equaleh&n immigrants and natives

have the same distribution across occupation-ingugbups and countries. The index

* By including education as an independent variable, eliminate any wage
differentials that arise due to the educationadiatbhent of workers, but we assume that the
residual wage premia are invariant across skillgso
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is greater than 1 if immigrants in a given occupaindustry-country cell were
overrepresented relative to the natives, iardjuals O if no immigrants are present in a
particular occupation-industry-country cell. In tkenpirical analysis, the index is
calculated for different immigrant groups distinghuéd by their origin or time since
immigration in order to test their differences e tresponsiveness to skill shortages in
relation to natives. We further calculate the infxworkers with and without tertiary
education, and with and without children to tese thariation in immigrants’

responsiveness to skill shortages across variouexis.

2.3 Empirical strategy - the baseline specification

To measure the relative responsiveness of immigtanthanging shortages in the labor

market, we adopt a first-difference regression rhaddollows:

AZy. = a+ BAyger—1 + 8:GDPre_q + 8,UR 1 + Ok + 8¢ + 6¢ + tkee,  (4)

whereAy,., our measure of skill shortage, is lagged by oe&r.yThis is because the

reaction of workers to changes in the labor maiketikely to be delayed. The

dependent variable is the relative supply of im@ndsZ, ... The model also includes an
occupation-industry cell, and country and yeardiedfects §,, 6. andé;), which act as
controls for any specific factors that might afféloe relative supply of immigrants.
Additionally, the model includes lagged values ofiatry-level unemployment rate and
GDP growth to account for variation in economic ditions between countries and
over time. We estimate this model using the Ordinaast Squares method with robust

(Eicker-Huber-White) heteroskedastic-consisteniddiad errors, and every observation
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is weighted by the total number of individuals metcell> We do not adjust for
differences in living costs in the constructionyf; in Equation 2; this is done in the

regression model of Equation 4 through the inclusibcountry-year fixed effects.

2.5 Endogeneity

The measure of skill shortage captures any increatee price of labor that cannot be
explained by the changing composition of workergeinms of gender, education, and
work experience in the given occupation-industrysdoy cell. Although estimating the

model in first differences, including country anelay fixed effects, controls for a range
of additional factors specific to these categorthsre may still be changes in residual
wages that need not reflect increased shortagabair lin the given group or country,

but are rather due to changing wage bargainingilaégn, or other factors that change
the price of labor beyond the variation capturedh®/compositional and fixed effects.
Whereas this potentially introduces measuremermr enr the link between measured
and actual skill shortages, it does not affect key argument, measuring immigrants’
and natives' relative responsiveness to changisgiual wages (whether due to

shortages or other factors).

Another obvious issue in this type of models ig¢ #iay measure of wages, such
asykc:,» may be endogenous with respect to any measuteedébor force in the given
labor market, such as,... We acknowledge this issue, and note that as inamig

constitute a relatively small share in most labaarkets andZ, . is a measure of

compositionand notsizeof labor supply in the given labor market (indysticcupation-

® Analytic weights (aweights in Stata) are typicadlypropriate when analysis is based
on data containing averages.
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country cell), the possible endogeneityyQf; may be less problematic than in other
models linking wages and labor supply. Moreover, la@ y,.. by one year, as is

common in the literature (e.g. Borjas, 2001; Dustmeet al. 2012; and Guzi et al.,
2017, 2018). Finally it is possible that immigramterease the relative supply of labor
in a given skill group, which should cause wagesdéurease for that group and

therefore the estimated coefficients can be in&tegras a lower bound.
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3 Data and Sample Characteristics

The empirical part of this study draws from repréaBve samples of households in
fifteen EU member stattobtained from the European Union Labour Force &prv
(EU-LFS) and EU Statistics on Income and Living @itions (EU-SILC). Both data
sets are representative household surveys condactedlly in all member states of the
EU, and follow the international standard clasaiflcn of economic activity (coded
according to NACE) and occupation (coded accordint5CO). Both datasets include
information on respondents' personal circumstaioetuding nationality and country
of birth), their labor market status, and job cletegestics during the reference period.
The sampling structure of the surveys focuses pifiynan permanent residents and
therefore does not capture short-term and seasuigghtion’ Thanks to its large
sample size, the EU-LFS provides reasonably raiaiormation about the share of
foreign-born and native population across occupadiad industry cells in each country.
We use the information on workers' earnings frora EJ-SILC to measure skill
shortages across occupation-industry-country cafisexplained above. The empirical
analysis exploits samples from 2004-2016 of indield aged 15 to 64. For the
estimation of skill shortage (Equation 2), we retya sample of 0.8 million individuals
in the EU-SILC dataset. The index of relative sygglquation 3) is calculated based on

14.3 million employed individuals in the EU-LFS dsét. Additional variables, such as

® The sample includes Austria, Belgium, Denmark]dfid, France, Germany, Greece, Ireland,
Italy, Luxembourg, the Netherlands, Portugal, Sp&weden and the United Kingdom.
Unfortunately, as the regional classification i$ aonsistently included in the data, an analysis
at the regional level is not possible.

" The EU-LFS has been used in several studies thalyz immigration in Europe, as it
uniquely provides both cross-country and longitatidimensions (e.g. Dustmann and Frattini,
2011; D'Amuri and Peri, 2014).
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national GDP annual growth, and total unemploymeate were obtained from

Eurostat

The terms 'immigrant population’ or 'immigrant mduals' are used in the broad
context of immigration, and the origin of immigrans based on the country of birth.
One exception is Germany, for which immigrant arigian be determined only by
nationality. The native population refers to peomsiding in the country of birth. The
EU-LFS allows us to distinguish immigrants by tleayof immigration and their origin
(the choice of broader regions of origin is detemi by the respective variable in the
dataset). In the analysis, we distinguish six gsoop immigrants which aggregate
several geographic region§U-15 (includes EU-15 and EFTA)EU-12 (includes
countries which joined the EU in 2004 and 20@&)rope(includes European countries
outside the EU-15 and EU-12Africa (Africa and Middle East)Asia and America

(includes both Americas, Australia and Oceania).

3.1 Distribution of workers in occupations and igtty

In the analysis, we estimate the sensitivity of tledative labor supply of
immigrants to wage differentials across occupatrmhustry-country groups. For each
of the EU-15 countries, we partition the labor #iato occupation-industry-country
cells defined by four occupation levels based om BBCO classification, and nine
industry groups based on the NACE classificatiare ($able 3.1). This categorization
generates 36 occupation-industry groups, for edciwhioch we calculated the skill

shortage and the index of the relative supply ohigrants in each country and year. In

® Data from the Eurostat database accessed in Fgl®048: GDP growth rate expressed in the
percentage change on the previous year (tan@011%, and total unemployment rate (table
tsdec45).
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the analysis, we allowed only occupation-industwary cells of sufficient size in all

years’

Table 3.1 Definition of occupation and industry gpe

Occupation category ISCO-1 Occupation group
coding

Legislators, senior officials and managers 1 High

Professionals 2 High

Technicians and associate professionals 3 High

Clerks 4 Intermediate general

Service workers and shop and market sales wo 5 Intermediate general

Skilled agricultural and fishery workers 6 Intermediate specific

Craft and related workers 7 Intermediate specific

Plant and machine operators and assemblers 8 Intermediate specific

Elementary occupations 9 Low

Economic activity NACE Industry
coding  group

Manufacturing, mining and quarrying and other iridus CD, E 1

Construction F 2

Wholesale and retail trade G 3

Transportation and storage, accommodation and$eodce H,l 4

Information and communication, financial and insuw&

activities J,K 5
Education M 6
Human health N 7
Public administration, defence, and social workvées Oo,P,Q 8
Agriculture, forestry and fishing A, B 9

° In each country, cells are selected if they inelad least 20 observations in the EU-SILC
database, and the weighted size of cells in the&eES-database is 50,000. Unfortunately, in the
first year, data for several countries are notlaiée. In the 2004 EU-SILC dataset, Germany,
the Netherlands, and the United Kingdom are misdimghe EU-LFS data, we cannot identify

the origin of respondents in Italy in 2004.
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Tables 3.2 and 3.3 illustrate the distributionromigrants across occupation and
industry groups. Interestingly, the occupationalcdure of EU-15 immigrants is almost
identical to that of the native workers, while tbther immigrant groups are over-
represented in occupations requiring lower quaifans. One striking observation is
that immigrant workers from the EU-12 and rest afrdpe (outside the EU) are
substantially more frequently employed in lowerk@oh occupations (intermediate
specific or low group) relative to not only the imas, but also to all the other immigrant
groups. This points to a high degree of over-gigalifon. This may be due to the
relatively recent arrival of these immigrants ire theceiving countries, but may also
signify patterns of temporary migration, wherebyvdeskilling (and saving on the costs
of acquiring country-specific human capital) maydreoptimal strategy for temporary
immigrants (Kahanec and Shields, 2013). The digtidnal patterns observed for
immigrants from Africa and America are very similbr contrast, Asian immigrants are
more employed in occupations requiring higher diealiions than all the other

immigrant groups except the EU-15.

With respect to distribution across sectors, imamgrworkers are primarily
concentrated in construction (except for the Asigmoup); transportation,
accommodation and food; and they are least coratentin the education sector. Some
immigrant groups are concentrated in other indestre.g. EU-15 group in finance,
EU-12 in agriculture, European in manufacturingii@eén in health, Asian in wholesale,

and American in public administration and socialkvo
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Table 3.2 Distribution of native and immigrant werk across occupation groups

Occupation group NativeEU15 EU12 Europe Africa Asia America
High 043 046 0.19 0.17 0.32 0.350.31
Intermediate general 0.27 024 0.23 023 0.26 0.3128
Intermediate specific 022 019 031 035 0.2150.10.17
Low 0.08 0.11 0.27 025 0.21 0.190.24

Source: Own rendering based on EU-LFS 2004-201% dat

Note: Occupation groups are described in Table Alhe Appendix. The sample
includes individuals aged 15 to 64 in EU-15 cowsrilmmigrants are recognized by
the country of birth or nationality (Germany). Ptgiion weights are applied.

Table 3.3 Distribution of native and immigrant werk across industry groups

Industry group NativeEU15 EU12 Europe Africa Asia America
Manufacturing 0.17 0.16 0.17 0.22 0.13 0.12.10
Construction 0.07 0.08 0.15 0.14 0.08 0.03.08
Wholesale and trade 0.14 0.12 0.1 0.13 0.13 0.1’B11
Transportation and food 0.11 0.15 0.18 0.16 0.1&50.0.17
Communication and

financial 0.14 0.17 0.1 0.12 0.16 0.130.15
Education 0.08 0.08 0.03 0.03 0.06 0.09.06
Human health 0.12 0.10 0.08 0.07 0.13 0.12.09
Public administration 0.13 0.12 0.3 0.12 0.12 o0.1p.21
Agriculture and fishing 0.03 0.01 0.04 0.02 0.02010. 0.02

Source: Own rendering based on EU-LFS 2004-201% dat

Note: Industry groups are described in Table Atha Appendix. The sample includes
individuals aged 15 to 64 in EU-15 countries. Imraigs are recognized by the country
of birth or nationality (Germany). Population weiglare applied.
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3.2 Composition of immigrants by origin and lengftstay

This section provides the characteristics of themignant population in EU-15
countries. Evidence is based on EU-LFS data thdudes 12% of immigrant in the
population aged 15 to 64. According to the data,siare of immigrants increased from
8.9% in 2004 to 14.7% in 2016. Figure 1 presents ¢bmposition of immigrant
population by origin and by the years since imntigra The relative size of
immigrants born in another EU-15 country has bessrehsing from more than 25% in
2004 to less than a fifth of immigrant populatiam riecent years. The inflow of
immigrants from outside EU-15 countries intensifegter the EU enlargements in 2004
and 2007 (Kahanec, Pytlikova and Zimmermann 20E®ure 1 illustrates that the
development of the EU-12 group was particularlyaiyic and more than doubled from
7 to 17% over the studied period. In general, treign-born population in the EU-15
iIs dominated by individuals from Africa, who conmg®ione fourth of the immigrant
population. Immigrants from Asia also increasedrthaative share during the studied
period. The relative number of immigrants from re$tEurope and America has
changed less, with each group comprising approxiyaine sixth of the immigrant

population.

The composition of the immigrant population in tBE-15 also varies by time
since arrival. The period after the European eela@nt in 2004 was characterized by
rising inflows of new immigrants that declined witie outbreak of the Great Recession
(see Figure 1). In 2016, almost two thirds of th@migrant population comprises
established immigrants who reside in the host eguiar more than ten years. New
immigrants with less than six years since arrivad anmigrants with six to ten years

since immigration have an equal share.
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Figure 1 Composition of immigrant population bygimi and years since arrival in the
EU-15

By origin
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Note: Shares add up to unity. Immigrants are reegnby the country of birth or
nationality (Germany). YSM indicates the group @hmigrants by years since
immigration. Population weights are applied.
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3.3 Labor market outcomes and working conditionsrmhigrants

This section reports differences in labor marketomes between immigrants
and natives. In Figures 2-5, we first show employhad unemployment probabilities
and then show the incidence of a long-term unenmpént spell, on-the-job search

behavior, and job mobility across economic sectors.

Figure 2 depicts the ratio of employment and uneympknt rates, respectively,
for immigrants of different origins relative to nat workers. Ratios closer to one
indicate that immigrants’ position in the labor ketris similar to that of natives.
Immigrants from the EU-15 and EU-12 show employmenpopulation ratio on par
with the natives and both groups even outperforen rithtives in recent years. With
respect to unemployment, EU-12 immigrants are numemployed relative to natives
and their incidence of unemployed increased arothed inception of the Great
Recession, but has been decreasing since therurigmeployment of immigrants from
the EU-15 remains at levels similar or better re¢éato natives (the ratio is close to
unity or below). Immigrants from Asia and rest afr&pe show rapid improvement in
their labor attachment, with increasing participatand falling unemployment over the
studied years, although the Great Recession slaweweah the adjustment process. The
opposite trend is visible for immigrants born inriéd and America, as their

employment and unemployment rates have deteriosated 2008 relative to natives.
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Figure 2 Immigrant-to-native ratio of employmentlamemployment rates
in the EU-15 for various immigrant groups
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In a similar fashion, we demonstrate the differasnge job search behavior,
unemployment duration, and mobility across econaseictors. Figure 3 compares the
share of workers in the immigrant and native worgéowho seek other employment
when they already have a job. The relatively higtes of on-the-job searches among
immigrants compared to the natives may suggesterlattachment to their current job,
but also an increased risk of involuntary job-tb-jwmansitions or unemployment. In
particular, immigrants from Africa and America eihihigh search intensity, which
increased after 2008 when their incidence of unegmpént remained high (see Figure
2). We generally observe higher job search intgrisitall immigrants than for natives.
The only exception is workers from the EU-15 whaibi the same intensity of search

behavior as natives.

Figure 4 reports the immigrant-to-native ratio ohd-term unemployment,
defined as a period without a job for more thavetemonths. This reflects the ability
of workers to find employment and avoid long spefisinemployment. It appears that
the inception of the Great Recession hit immigrdrdsn Africa and America, and to
lesser degree from the EU-12, who show prolongesimptoyment spells relative to
natives. Interestingly, Asian immigrants manageavoid long unemployment spells
throughout the period and particularly during tleans of the Great Recession. The ratio
for immigrants from rest of Europe was one of tihghlst throughout; converging to
unity before 2009, but further increasing aftervgardhe incidence of long-term
unemployment for EU-15 immigrants converged to y@itd remained on par with
natives in the most recent years. The EU-12 immigrahow a significantly high
ability to avoid long-term unemployment relative tatives and other immigrant

groups.
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Figure 3 Immigrant-to-native ratio of the proportiof workers who look for another

job
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Figure 4 Immigrant-to-native ratio of workforce tatut a job for more than 11 months
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Finally, Figure 5 compares the share of immigramid aative workers who
changed economic sectors (according to NACE claasidn) during the previous year.
We generally observe higher inter-sectoral mobiitpong immigrants than among
natives. Interestingly, immigrants with high on-jboé search (especially those from
America and to a lesser degree also those fronta@\find the EU-12) are also among
the more mobile across sectors in the labor maimefore 2009, immigrants from
America and the EU-12 were substantially more Yikel change economic sectors
within one year than natives. Their inter-sectonability converged in later years but

remained high relative to natives.

Figure 5 Immigrant-to-native ratio of proportion wforkers who changed industry
during the previous year
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3.4 Summary of descriptive evidence

Overall, the descriptive evidence presented in tthapter indicates the favorable
position of EU-15 immigrants in the European labwrket. The working conditions of
this group are highly comparable to the native-beorkforce. For this reason, in all
models we treat EU-15 countries as one entity,standy the relative responsiveness of
immigrants to skill shortages in relation to the Bative group (i.e. EU-15 natives,
including those living in their EU-15 member stafeorigin, as well as those living in
another EU-15 member state). This scenario is ctibipavith Borjas (2001), who uses

the group of US-born as a reference analfyfsis.

The findings presented in this chapter providehierrtevidence that immigrants
from the EU-12 differ from the other immigrant gpsuin several respects. They exhibit
high attachment to the labor market, but also ikedbt low risk of unemployment.
Unemployment spells for EU-12 immigrants are shibejr job search intensity is high,

and they are able to change employment across etosectors in the economy.

Along with immigrants from rest of Europe, EU-12 nmgrants are most
concentrated in elementary occupations and extmbihighest degree of down-skilling.
This is consistent with the hypothesis that beiegently-arrived immigrant in the
receiving countries enables these immigrants tanoee flexible workers, intensely
seeking employment opportunities and respondinghtanging economic conditions.

The responsiveness of the other immigrant groupdikedy to be restrained by

1% As a formal check of descriptive evidence, th@oesiveness of EU-15 immigrants is
compared with natives by estimating Equation 4. Hstimate on skill shortage is not
significant to confirm the similarity between thas® groups.
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institutional barriers, as many such immigrantsndd enjoy all the provisions of free

intra-EU mobility of workers.
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4 The relative responsiveness of immigrants to

skill shortages

Using the data and methodology outlined above,esethe relative responsiveness of
immigrants, from various origins and length of stiayskill shortages across sectors and
occupations? In all models, the dependent variable is the suppimmigrants relative

to the EU workforce in occupation-industry-countslls expressed in first difference.
The relative responsiveness of immigrants to skithrtages is assessed in comparison
with the EU workforce that represents workers bamd residing anywhere in the

EU-15.

4.1 Baseline estimates

Table 4.1 shows the baseline results. The top partbk table presents estimates from
the specification that includes the occupation-stdu cell, country, and year fixed
effects. In the bottom panel, the model is augnetdenclude unemployment rate and
GDP growth to account for variation in economic ditions across countries and over
time. The key finding is that all coefficients okilsshortage presented in Table 1 are
positive, which is in line with the theoretical eqpations. The positive estimates
obtained for skill shortage in the baseline modheligate that the relative supply of
immigrants in a particular occupation-industry-ctsyrgroup rose in those cells where
the wage premium (indicating a skill shortage) atese. However, the statistical

significance of these results differs across imamggroups.

M This chapter extends the results published in ®ual. (2015, 2018).
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Statistically significant estimates are obtained f8U-12 and European
immigrants, whereas immigrants from Asia and Anerin the statistical sense, behave
similarly to the EU natives. The estimates for &&m immigrants fell short of statistical
significance (p-values are 0.125 and 0.16 in the @aod bottom panel of Table 4.1,
respectively). These findings imply that immigrardase, in general, moving to
occupations and industries and countries that éxiibwing skill shortages at least as
much as, and for some immigrant groups more flgxibén, the natives. The inclusion
of GDP growth and unemployment rate only slightljacges the effect, and

importantly, the significance remains mostly unayeh

Table 4.1 The relative responsiveness of immigramgkill shortage

EU12 Europe Africa  Asia America YSM1-5 YSML6 YSM 11+
Skill 0.46¢ ** 0.6t ** (.11 -0.05 0.114 0.236 0.461 *=* 0.189 **
shortage (0.168) (0.225) (0.0719.126  (0.107) (0.151) (0.152) (0.096)
R2 0.027 0.035 0.0350.026  0.016 0.035 0.049 0.097
N 236¢ 2281 282¢ 2031 2633 2474 2745 3170

EU12 Europe Africa  Asia America YSM1-5 YSM 6-10 YSM 11+
Skill 0.367 ** 0.611 ** 0.102 -0.08 0.046 0.073 0.402 *=* 0.177 *
shortage (0.167) (0.226) (0.078).126  (0.109) (0.148) (0.154) (0.098)
GDP gr 0.002 0.013 -0.002 -0 0.004 0.015 ** -0.021 ** 0.002

(0.006) (0.010) (0.002J0.007 (0.004) (0.006) (0.006) (0.002)
UR -0.027 *=* -0.01 -0.002 -0.01 -0.013* -0.034 ** -0.019 ** -0.002

(0.009) (0.008) (0.004§0.007 (0.006) (0.007) (0.006) (0.003)
R2 0.032 0.03¢ 0.03t  0.029 0.02 0.053 0.056 0.097
N 2369 2281 2828 2031 2633 2474 2745 3170

Source Own calculations based on EU-SILC, EU-LFS, andoEiat data.

Notes The dependent variable is the supply of immigsaetative to EU native in the
particular occupation-industry-country cell expesbsin first difference. The skill
shortage for the same cell is also expressed sh difference and lagged. All models
include cell, year, and country fixed effects. Misdie the bottom panel include GDP
growth (GDP gr) and unemployment rate (UR). YSMigatks the group of immigrants
by years since immigration. The number of obseovatin the model varies because we
allow only occupation-industry-country cells of Bciknt size in all years. Regressions
are weighted by the number of observations fordbeupation-industry-country cell.
Heteroskedastic-consistent standard errors areaiangheses, *, **, *** identifying
significance at 10, 5, 1 per cent levels, respetbtiv
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To test whether our results are driven by a pdeictountry, we have replicated
the analysis using samples without Germany (to ifestientifying immigrants by
nationality can potentially bias the results), avithout Luxembourg (the country with
by far the highest share of immigrants). In boteesa the baseline estimates presented

in Table 4.1 change only minimally and retain statal significance.

The estimated coefficients on skill-shortage cannberpreted in terms of the
relative elasticity of supply of immigrants and imas: e=(dIn(Z2))/(dIn(W)). This
elasticity gives the percentage change in theivel@umber of immigrants who choose
to reside in a particular occupation-industry-coumell for a given percentage change
in the wage. The wage index measures the averagadges in each occupation-
industry-country cell, so thatp/Z. As the mean value of Z is 1.66 and 1.87 for EU-
and European immigrants, respectively, the coeifits on skill shortage in the bottom
panel of Table 4.1 imply an elasticity of supply@®22 and 0.33 relative to EU natives.
For comparison, Borjas (2001) estimates an elagtoti1.3 for new immigrants in the
US. The estimated elasticity for all immigrants main be calculated based on
information in his paper, but it is likely to belb& one. In the UK, Dustmann et al.
(2012) estimates the elasticity of 2.0 for immidgsawith less than 10 years in the UK.
Based on the information in their paper, the cal@d elasticity for all immigrants is
0.88. Given the barriers to mobility across (anthim) EU member states, we do not
find it surprising that our estimate of elastiasysomewhat lower than those estimated

for the US and UK.

The point estimates on skill shortages for theahgeoups of immigrants by
years since migration in Table 4.1 indicate a m@dr nature of the relationship

between immigrants’ assimilation and their relatigeobility. The magnitude of
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estimates follows an inverse U-shaped pattern. cbedficient on skill shortages is the
highest for the middle group of immigrants, i.eogb with 6-10 years since migration,
and this finding is consistent with the notion @fot competing forces affecting
immigrants’ relative mobility in comparison with ématives: with more years since
migration, immigrants learn to cope with mobilitgrbers, but become more firmly tied

to their local contexts in host labor markets.

Significant estimates on GDP growth and unemploynrate in Table 4.1
indicate that economic circumstances influencestigply of immigrants more than that
of the EU natives (e.g. Dustmann, Glitz and Vod#l@ De la Rica and Polonyankina
2013). Interestingly the estimate for GDP growtlpasitive and significant for recent
immigrants (YSM 1-5) and negative and significast the middle group of immigrants
(YSM 6-10). This implies that recently-arrived ingrants respond to skill shortages
very fluidly in growing economies, though economiowth reduces the labor supply of
the middle group of immigrants (YSM 6-10). In Chap®, the responsiveness of

immigrants to skill shortages during the busingadecis examined in detail.

The visible drop in our estimates on skill shortdge EU-12 and recently-
arrived immigrants (YSM 1-5) after inclusion of @omnic variables in the bottom panel
of Table 4.1 signals a higher sensitivity of th@senigrants to general labor market
conditions. This could indicate that informatiorsslymmetries play a greater role for
these recently-arrived immigrant groups, who may bdsdter able to discern the
aggregate unemployment rate, rather than labor ehambalances across occupation-
industry-country cells. The estimates for the otinemigrant groups are only slightly
smaller in magnitude and retain their significancempared with the model without

economic controls. These findings provide furtheport for the hypothesis that
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immigrants respond to market incentives and oppdras more fluidly than natives. In
the further analysis, we proceed with the spedificathat includes controls for GDP

growth and the unemployment rate.

4.2 Estimates by education

In the next step, we replicate the analysis disiisigng workers with and without
tertiary education. The measure of skill shortagmains the same as above, but the
relative supply of immigrants and EU natives (Egqua®3) is calculated separately for
low- and high-skilled workers. Estimates presented@able 4.2 confirm that the higher
responsiveness of EU-12 and European immigraritdjve to the EU natives, is driven
by low-educated workers. The estimated effectskdf shortage for tertiary educated
workers are statistically not different from zemsganing that these immigrant groups
respond to skill shortages similarly to the cormesping EU-natives. The only
exception is the group of high-skilled African ingrants, for which the estimate is

positive and significant.

An interesting pattern emerges in the results e tsince immigration. Among
low-educated workers, the effect is significant floee group of immigrants with some,
but not extensive, experience in the host cour@+¥(Q years). On the other hand, in the
group of high-educated workers, it is establishthigrants (10+ years) who are more
responsive to skill market opportunities than EWives. This could mean that
established high-educated immigrants are very respe to skill shortages as they are
better equipped to overcome institutional barrigrstheir mobility than their low-
educated counterparts. The estimated effects dfstlortage for other immigrants are

statistically not different from zero, meaning tki@se groups respond to skill shortages
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similarly to the corresponding EU natives. Partelyl, the mobility of recently-arrived
low-educated immigrants may be constrained by tirginal barriers linked to their

inexperience and short time in the country.

Table 4.2 Relative responsiveness to skill shogajéow- and high-skilled workers

EU12 Europe Africa Asia  America YSM 1-5 YSMI6 YSM 11+
Workers with less than tertiary education
Skill 0.447 ** 0562 ** 0.047 -0.08 -0.027 0.054 0.428 ** 0.168
shortag (0.170 (0.229  (0.092 (0.155 (0.140) (0.162) (0.173) (0.113)
R2 0.037 0.042 0.026 0.036 0.018 0.054 0.074 0.091
N 194t 1862 2464 167z 2137 1830 2117 2930
EU12 Europe Africa Asia  America YSM 1-5 YSM 6-10 YSM 11+
Workers with tertiary education
Skill -0.12¢ 0.20¢ 0.30¢ * -0.19 0.164 0.115 -0.011 0.274 **
shortage (0.369) (0.398) (0.136)(0.202 (0.156) (0.268) (0.202) (0.117)
R2 0.039 0.031 0.032 0.029 0.022 0.067 0.025 0.026
N 116¢€ 100¢ 1463 1021 1400 1199 1290 1817

Source Based on EU-SILC, EU-LFS, and Eurostat data.

Note See note to Table 4.1. Estimates are obtaineth Beparate regressions. All
models include lagged GDP per capita and unemploymate (not reported in the
table) and cell, year, and country fixed effects.

4.3 Estimates by the presence of children

A key conjecture of the theoretical model presertieove is that migration codbsare
lower for immigrants than for natives. The resal®ve indicate that these costs depend
on immigrants’ country of origin and years sincegration. Although measurinD is
beyond the scope of this work, we can test theepas of children, an important

determinant oD, for immigrants’ relative responsiveness to laimarket imbalance¥.

2 The role of housing tenure would be another iistimg aspect to test.
According to the EU SILC, immigrants are up to thrémes less likely to be
homeowners, indicating lower migration costs. Hogrethe EU LFS does not contain
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Table 4.3 Relative responsiveness to skill shogage workers with and without
children

EU1Z Europe Africa  Asia Americe YSM1-E YSM6-1C YSM 11+
Workers with children

Skill 0.232  -0.224 -0.055 -0.06 -0.346* 0.034  -0.318 -0.017
shortage (0.301) (0.421)  (0.117)0.181 (0.178) (0.276) (0.238) (0.119)
R2 0.052  0.021 0.022 0.03 0021 0.041  0.084 0.039
N 1278 1437 1945 1177 1478 1286 1662 2318

EU12 Europe Africa Asia  America YSM 1-5 YSM 6-10 YSM 11+
Workers without children

Skill 0.3 * 0.679 ** 0.063 -0.15 0165 0.051  0.478 ** 0.308 **
shortage (0.176) (0.247)  (0.102)0.166 (0.131) (0.169) (0.144) (0.129)
R2 0.055  0.044 0.039 0.035 0.027  0.046  0.054 0.086
N 1935 1751 2387 1626 2099 2059 2156 2865

Source Based on EU-SILC, EU-LFS, and Eurostat data.

Note See note to Table 4.1. Estimates are obtainewh separate regressions. All
models include lagged GDP per capita and unemploymae (not reported in the
table) and cell, year, and country fixed effects.

The EU LFS data includes information on whetherdhidren of the individual
are living in the same household. We use that mé&tion to calculate the index of the
relative supply of immigrants and EU natives (EquraB) separately on the sample of
workers with and without children. In this way, wean test whether the presence of
children in the household influences the relatiesponsiveness of immigrants to
changing wage premia in the labor market. The esig® group is composed of EU-
natives as in the baseline model. The comparisoestimates for workers with and
without children in Table 4.3 indicates that theegence of children reduces the
mobility of immigrants in the labor market. The dsbmarket mobility of immigrants
with children is statistically not different fromhdt of EU-natives, with the only
exception being Americans with children, who areind to be less mobile than

comparable EU-natives. The results obtained froenlthseline model are confirmed

housing tenure information, which makes it impolesito execute such test with this
data.
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and imply that higher responsiveness to skill-sges is found particularly among

immigrants from EU-12 and rest of Europe livinghvaut children.

4.4 Estimates by age and gender

We further test how the relative responsivenessnaifigrants to skill shortages varies
by age and gender. The analysis is replicated thighindex of the relative supply of
immigrants and EU natives calculated for three @gw®orts (15-29, 30-44, and 45-65)
and separately for male and female workers. Tahlke presents results. Not
surprisingly, the youngest group of immigrantsasrfd to be more responsive to wage
premia relative to their young native counterpdtte estimates are significant for
immigrants from EU-12 and rest of Europe, and largemagnitude in comparison to
the baseline estimates). The labor mobility of imrants in the middle- and old-aged
groups is confirmed to be similar to EU-nativeshwiivo exceptions: Asian immigrants
aged 30-44 are found to be less mobile, while imnamts in the group from rest of

Europe older than 45 are more mobile as compatali®)-natives.

The results by gender display a peculiar patterhereas the effect for
immigrants from EU-12 is driven by male workerse &ffect for Europe immigrants is
driven by female workers. Interestingly, the negateffect is estimated for male
immigrants of Asian origin and also in the middBeacohort. This may imply barriers

to mobility in the EU states specific to this group
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Table 4.4 Relative responsiveness to skill shogdyeage and gender

EU12 Europe Africa  Asia America YSM 1-5 YSM 6-10 YSM 11+
Workers of age 15-29

Skill 0.452 * 0.763 * 0319 0.121  -0.067 0.294  0.637 ** 0.311
shortage (0.254)  (0.325)  (0.232J0.250  (0.202) (0.243)  (0.208) (0.259)
R2 0.06 0.043 0.029 0.047  0.016 0.054  0.074 0.062
N 1251 1014 1313 864 1176 1535 1368 1686

EU12 Europe Africa  Asia America  YSM 1-5 YSM 6-10 YSM 11+
Workers of age 30-44

Skill 0.19¢ 0.32¢ 0.09¢ -0.43* -0.198 -0.045  0.039 0.091
shortage (0.245)  (0.313)  (0.118J0.212  (0.210) (0.216) (0.289) (0.164)
R2 0.03¢ 0.04¢ 0.04: 0.026  0.023 0.038  0.054 0.086
N 1823 1787 2427 1537 2011 1799 2126 2813

EU12 Europe Africa  Asia America YSM 1-5 YSM 6-10 YSM 11+
Workers of age 45-65

Skill 0.01 1.243 ** 0.077 -0.04 0.277 -0.564  0.424 0.178
shortag (0.302  (0.356  (0.100 (0.186 (0.169) (0.414) (0.277) (0.111)
R2 0.035 0.055 0.026 0.041  0.011 0.039  0.061 0.059
N 1341 125( 205¢ 1371 1624 709 880 2712

EU12 Europe Africa  Asia America YSM 1-5 YSM 6-10 YSM 11+
Male workers

Skill 0.526 ** 0.36 0.031 -0.28 * -0.099 0.064  0.412 ** 0.063
shortage (0.188)  (0.246)  (0.098}0.147  (0.129) (0.192)  (0.145) (0.104)
R2 0.047 0.021 0.02:  0.03 0.02  0.047 0.08 0.053
N 1580 1684 2505 1634 2066 1729 1977 2793

EU12 Europe Africa  Asia America YSM 1-5 YSM 6-10 YSM 11+
Female workers

Skill 0.15¢ 1.03¢ ** 0.204 0.087  0.109 0.11 0.346 0.36 **
shortage (0.229)  (0.372)  (0.132J0.195 (0.160) (0.212) (0.242) (0.154)
R2 0.029 0.061 0.04 0.021  0.014 0.054  0.034 0.089
N 1803 1560 1933 1379 1951 1627 1855 2528

Source Based on EU-SILC, EU-LFS, and Eurostat data.

Note See note to Table 4.1. Estimates are obtaineth Beparate regressions. All
models include lagged GDP per capita and unemploymate (not reported in the
table) and cell, year, and country fixed effects.
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4.5 Summary of findings

Our findings corroborate the notion developed ie theoretical section of this paper
that immigrant workers are expected to be moreomsige to the changing economic
environment than native workers. The results imgbigt it is primarily low-skilled

migrants from EU-12 and rest of European countragsl high-skilled African

immigrants who are more responsive to skill shasagelative to EU-natives. Other
immigrant groups respond to skill shortages sirtyilew the corresponding EU natives.
As conjectured by the theoretical model, the presesf children increases migration
costs and defers the labor mobility of immigranftbe series of additional analysis
reveals that it is young cohorts of immigrants wdre primarily driving our results.

With respect to gender, the results are less aledivary by the origin of immigrants.
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5 Context-dependence of migrants’ responsiveness

The responsiveness of immigrants and natives tth skortages may depend on a
number of contextual factors that are shaped bal leconomic, institutional, and policy
contexts™® The theoretical model also implies that institni@nd policies lowering the
costs of adjustment, requalification, or occupatlomobility should, in general,
increase workers' responsiveness to skill shorta#®ugh lock-in effects may set in
with the time spent in one destination. In thisptks we extend the model to explore
how immigrants' responsiveness to skill shortageses across various economic and

institutional conditions.

5.1 Augmented model

The baseline model (Equation 4) can be augmentstlitty how immigrants, relative to
natives, respond to skill shortages with respectGIOP level, economic growth,
unemployment rate, the generosity of welfare spepdimmigration context, and the
restrictiveness of immigration policies. Specifigalwe adopt a variation of the first-

difference model of Equation (4) as follows:

AZycr = B1AVket—-1 + B2AYVkct-16c + B36. + 8 + 6. + 8¢ + e (5)

wheref,; is a dummy variable indicating the presence oéram type of economic,
institutional and policy context in countcyand yeatt. When the underlying contextual
information used to calculate this dummy varialsleantinuous, such as in the case of

the share of total social expenditure in GDP, thtue of 6., is obtained by setting

13 This chapter extends the results published in @ual. (2018).
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6. = 1 for countries above the median value for all caestand zero otherwise. Thus,
in the case of social expenditug, equalsl for countries that are among the more
generous welfare states. While dichotomizing themgables results in some loss of
variation in the data, it enables us to capturditui®nal, policy, and economic

variation across the countries and work with intBoe effects in a tractable way.

Adding the interaction term to the model changesititerpretation of the key
coefficients. In a model without the interactiomte; can be interpreted as the direct
effect of a skill shortage on the relative suppfyimmigrants. The interaction term
reflects the fact that immigrants' responsivenesskill shortages may be different in
different contexts. Hence, in a model with the rattion term, the effect of a skill
shortage on the relative supply of immigrants i$ mmited to §,, but is equal to
B+ B26.. B, is then interpreted as the effect of a skill shget on immigrants'
responsiveness whéh = 0 (e.g. in countries with below-the-median welfarersging)
andp; + B, is the effect of a skill shortage whép = 1 (e.g. in countries with above-
the-median welfare spending). The introductionméiiaction terms thus enables us to
shed light on the heterogeneity of immigrants'tredaresponsiveness to skill shortages

across occupation-industry-country cells undereddiht contexts.

5.2 The behavior of immigrants under different earaic conditions

We first examine the sensitivity of results to theal economic conditions. To this end,
we introduce dummy variables indicating whetheoantry has, through our sample, an
above-the-median level of GDP, economic growth,mypleyment rate, or share of

welfare spending in GDRI{; = 1; zero otherwise) and examine their interactionth wi
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skill shortage”* Thus, we pick up the medium- to long-term econouifterentials

between the countries. Table 5.1 illustrates thmasdion of countries according to
these variables. It shows that economic conditionthe EU-15 are diverse and that
each of these three economic variables picks uguendimensions of their economic

development.

Table 5.1 Economic and migrant context in the EU-15

Country GDP GDP Unempl. Welfare Migration Immigration

pc growth rate spending rate policy
AT 33277 142 5.21 14.23 0.18 -3
BE 30938 1.48 7.99 16.20 0.15 1
DE 31431 144 7.10 16.23 0.10 60
DK 32769 1.07 5.85 17.69 0.09 4
ES 24908 1.15 17.27 12.59 0.15 16
Fl 29923 1.03 8.11 16.58 0.04 5
FR 27992 1.12 9.27 16.71 0.12 37
GR 21354 -1.14 16.38 9.48 0.09 25
IE 37700 4.62 0.88 13.63 0.17 8
IT 26933 -0.20 924 10.98 0.11 15
LU 67489 2.92 5.20 13.53 0.45 18
NL 34708 1.31 5.56 15.58 0.13 20
PT 20608 0.25 1147 11.23 0.08 16
SE 32502 2.25 7.49 16.57 0.17 18
UK 28638 1.52 6.22 15.36 0.15 -50

Source: EU-LFS, Eurostat and DEMIG (2015).

Note: Reported values are average values acrogeetiomel 2004-2016. GDP per capita,
total unemployment, and welfare spending are tdi@n the Eurostat database. Based
on EU-LFS, we calculate migration rate as the sbérfereign-born individuals in the
working age population and the share of immigrdrmasn non-EU27 countries in the
immigrant working age population. Migration poliaydicator is based on 558 policy
changes identified in the DEMIG POLICY databaseha EU15 countries over the
2004-2014 period which relate to border/land cdraral legal entry/stay. The indicator
of policy liberalization is calculated as the sufmpolicy changes coded as -1, 0 or 1
and weighted by the level of policy change (ongbale from 1 to 4). Figures in bold
indicate values above the median in the respecttegory.

! Data from the Eurostat database accessed in Fg2048:GDP in current prices
expressed in PPS per capita (talleama 10 pg expenditure on social protection
excluding pensions in percentage of GDP (t4i©0098.
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Results are reported in Table 5.2 separately fonigrants of different origins
and time since arrival in the host country. Thepoesiveness to skill shortages for
immigrants from rest of Europe, as well as moraldighed immigrant groups (YSM6-
10 and YSM11+), is statistically significant in e@cmnically weaker countries as
measured by GDP per capita or economic growthniaséis for the EU-12 immigrants
are positive and fell short of statistical sigrafit with p-value 0.14. Thus, it appears
that immigrants who have acquired the right to Ifremove across the EU (EU-12
immigrants) or have learned how to overcome barrter mobility (with at least six
years since migration) are particularly instrumenia increasing labor market

efficiency in economically weaker countries.

The interactions with the unemployment rate incidatt the immigrant groups
that are particularly fluid in lower-GDP and slowdyowing countries (immigrants from
rest of Europe, as well as those with at leastysers since migration) are also those
whose relative responsiveness to skill shortagpssgive and statistically significant in
countries with high unemployment rates. On the oliand, the point estimates are, in
many cases, statistically not different in low- amgh-unemployment countries, and

also in low- and high-GDP countries.

Remarkably, all the estimated coefficients on shilbrtages are statistically zero
or positive. Thus, the finding that immigrants’ pessiveness to skill shortages equals
or exceeds that of the natives is robust to a egisneconomic performance as

measured by countries’ GDP, economic growth, arenptoyment rates.
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Table 5.2 Relative responsiveness to skill shogdgyeeconomic conditions

EU12 Europe Africa Asia America YSM1-5 YSM6-10 YSM11+
Low GDP 0.404 0.928 ** 0.087 0.061 0.006 0.137 0.519 *=* 0.245
(0.275)  (0.366) (0.104)  (0.214) (0.178)  (0.189)  (0.264) (0.153)
High GDP 0.326 0.264 0.131 -0.221 0.103 0.066 0.224 0.082
(0.221)  (0.282) (0.095) (0.152) (0.101)  (0.222) (0.148)  .110)
Low GDPgr 0.426 1.005 = 0.131 0.124 0.112 0.115 0.759 ** 0.351 *
(0.311) (0.400) (0.114) (0.242) (0.196) (0.203) (0.298) (0.171)
High GDPgr  0.322 0.255 0.085 -0.225 -0.004 0.09 0.057 0.012
(0.202) (0.262) (0.086) (0.143) (0.092) (0.203) (0.133) .10a)
Low UR 0.227 0.252 0.079 -0.174 -0.096 -0.131 0.124 0.055
(0.161)  (0.244) (0.081)  (0.130) (0.089)  (0.146)  (0.122) (0.107)
High UR 0.57 1.113 * 0.138 0.053 0.207 0.416 0.697 * 0.301 *
(0.356) (0.451) (0.122) (0.283) (0.195) (0.294) (0.309) A7)
Low SOCX 0.486 * 1.034 ** 0.118 -0.002 0.069 0.194 0.485 ** 0.263 *
(0.263) (0.374) (0.093) (0.208) (0.153) (0.222) (0.231) (0.139)
High SOCX 0.167 -0.016 0.089 -0.208 0.02 -0.056 0.203 0.002
(0.146) (0.21) (0.11)  (0.137) (0.112)  (0.154) (0.133) 1)1

Source Own calculations based on EU-SILC, EU-LFS, andoEiat data.

Notes See note to Table 4.1. Estimates are obtainerh fseparate regressions.
Presented results are calculated effggtsand g, + B, from interactions with skill
shortage. The considered dimensions are GDP gr@@fP gr), unemployment rate
(UR), and the share of welfare spending in GDP (®DCGee Table 5.1 for the
breakdown of countries.

The findings reported in Table 5.2 further imphathmmigrant workers from
the EU-12 and rest of Europe are more responsivakitb shortages in those EU-15
countries that are less generous in terms of welfpending. It appears that high
welfare spending makes immigrants less responsivavdge premia. This result
indicates a lock-in effect of welfare generosity the relative responsiveness to labor
market imbalances. We also find that immigrantshvétlonger immigration history
(YSM 6-10 and YSM 11+) are particularly responsioeskill shortages in low-welfare
countries. In welfare-generous countries, the Hixof immigrants in responding to

labor market opportunities is statistically no drént from native workers.
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5.3 Relative responsiveness to skill shortagesrbgigration context

European countries differ greatly in the charast®s of their immigrant population
and their immigration policies. We further expldrew the relative responsiveness of
immigrants to skill shortages is affected by thealscof immigration and the
composition of immigrant population. Based on thé&IE-S, we calculate (i) the share
of foreign-born individuals in the working age pdgtion, denoted migration rate; and
(i) the proportion of each immigrant group distunghed in our analysis in the

immigrant working age population (proxy for theesf immigrant network).

In addition, we construct an indicator of liberalimn of migration policies from
the DEMIG POLICY database (DEMIG 2015). Migratioalipy indicator is based on
558 policy changes identified in DEMIG data in tBE-15 countries over the 2004-
2014 period which relate to border/land control &ghl entry/stay. The indicator is
constructed as the sum of policy changes coded,a, -or 1 (higher number implies
policy liberalization) and weighted by the levelpailicy change (on the scale from 1 to
4). Table 5.1 presents the country mean valueteaxfet variables. In the analysis, we
split the countries into two groups, with the medas the threshold, and introduce

interaction variables with the skill shortage vata

Our findings presented in Table 5.3 show that intam¢s from rest of Europe
and immigrants with a longer immigration historySM 6-10 and YSM 11+) are more
responsive to skill shortages than natives in ammtwith a below-the-median
migration rate. This indicates that a smaller immaug population provides for greater
mobility of immigrant workforce, possibly due toskecompetition between immigrant
groups in the labor market. The opposite pattererges for EU-12 immigrants who

exhibit higher mobility in countries with an abotree-median migration rate.
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Our estimates further corroborate the importanceso€ial networks, i.e.
immigrants are more responsive to the changing aoan environment when their
network is larger. One channel through which theiagdonetwork decreases the
adjustment costs from mobility is by effectivelyamsmitting information about the
economic environment. The immigrants originatingnir North and South Americas
and Australia exhibit higher mobility in countriedhere their network is smaller, which

may be attributed to the labor market competitiaimiwv this immigrant group.

Table 5.3 Relative responsiveness to skill shogdgyemmigration context

EU12 Europe Africa Asia America YSM1-5 YSM6-10 YSM11+

Low MR 0.297 0.793 * 0.092 0.084 0.029 0.06 0.607 * 0.26 *
(0.260) (0.340) (0.103) (0.202) (0.180) (0.178) (0.276) (0.154)

High MR 0.411 * 0.333 0.122 -0.249 0.072 0.133 0.156 0.067
(0.228) (0.302) (0.096) (0.164) (0.112) (0.225) (0.153) .11®)

Small

network 0.394 = 0.216 0.064 -0.026 0.237 0.207 0.365 ** 0.109
(0.165) (0.221) (0.102) (0.193) (0.096) (0.143) (0.125) (0.100)

Large

network 0.506 * 0.715 = 0.154 -0.092 0.071 0.364 0.542 * 0.277
(0.275) (0.288) (0.096) (0.159) (0.143) (0.339) (0.32) 18).

Restrictive

policy 0.346 0.491 0.09 0.05 -0.155 -0.207 0.436 0.211
(0.288) (0.375) (0.091) (0.202) (0.197) (0.203) (0.286) (0.180)

Liberal

policy 0.387 * 0.721 * 0.112 -0.208 0.2 = 0.306 0371 *»* 0.15 *

(0.193)  (0.287) (0.102) (0.146)  (0.101)  (0.202) (0.162)  .088)
Source Own calculations based on EU-SILC, EU-LFS, andoEiat data.

Notes See note to Table 4.1. Estimates are obtainerh fseparate regressions.
Presented results are calculated effggtsand 8, + B, from interactions with skill
shortage. The considered dimensions are migratitsh (MR), the migration network,
and the immigration policy. See Table 5.1 for thealsdown of countries.

The openness of immigration policy affects the €ost immigration and
therefore the type of migrants who enter the cquni restrictive migration policy
effectively reduces the inflow of immigrants in thebor market and increases the

selectivity of immigrants. Consequences are difficto predict with regard to
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immigrants' potential to react to imbalances in tdidgor market. In contrast, an open
migration policy possibly intensifies competition the host labor market, and may
therefore assist the labor market by removing slgext. Our results in Table 5.3 imply
that immigrants are particularly responsive to Iskhortages relative to natives in
countries that have, over time, liberalized theimigration programs. It is also possible
that countries with an open migration policy alg®i@te favorable integration policies
that enable immigrants to be more mobile acrossimaton-industry groups. Those
policies may include unrestricted access to jdies possibility to leave and re-enter the

country more easily, and the right to reside anywle the host country.

5.4 Summary of findings

We find that immigrants appear to be more respensivskill shortages in relatively
poorer and high-unemployment countries relativetite natives. This implies that

immigration can help these economies with fluicblab

Our results indicate that immigrant workers aretipallarly responsive in
countries with less generous welfare spending. @ual. (2018) further explore the
role of welfare state institutions in determinirige tresponsiveness of immigrants and
natives to skill shortages, and conclude that ngeeerous welfare states do not
necessarily inhibit immigrants’ mobility. Ratherhet authors find that welfare
generosity is more complex and may be shaped byiousr institutional
complementarities, and further affected by the attaristics of different immigrant

groups that mediate their access to welfare.

Finally, our results imply that immigrants are partarly responsive to skill

shortages relative to natives in countries thatehawroduced more liberal migration
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policies, and that have a lower scale of immigrati®ur findings further corroborate
the importance of social networks; immigrants amrermobile in countries when their

network is larger.
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6 Migration as an adjustment mechanism

in the Great Recession

In this chapter, we study how immigrants have radpd to asymmetric economic
shocks across sectors, occupations, and statdseimpre- and post-crisis periods in
Europe™® The Great Recession that started in 2008 profguafflected European
economies and labor markets, although the magnifidepact differed considerably

between states.

The limited fiscal capacity and lack of room for metary adjustment between
the member states of the eurozone make labor rolah important vehicle of
adjustment to asymmetric economic shocks. In a tcpuwxperiencing a positive labor
demand shock, workers are initially drawn from theemployment pool and more
inactive workers start entering the labor forcahd shock persists, real wages rise and
the labor force starts growing as a result of th#ow of workers from other
geographical locations. Similar dynamics may becoled in the opposite direction in
the case of a negative shock. Arpaia et al., (2@fh@)that population movements in the
EU in response to economic shocks have almost dduhce the introduction of euro,
and the increase in mobility is triggered more byrdry than by region-specific shock.
The importance of mobility as an adjustment medranio asymmetric labor demand

shocks has therefore increased over time in the EU.

The responsiveness of migration to macroeconomatdhtions was particularly

important for Europe during the recent Great Reoass he mobility of workers can

15 An earlier version of this chapter was publishedazi and Kahanec (2017).
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help to offset some of the unemployment increaaaerd et al. (2014) estimate that
about a quarter of the unemployment increase duh@gsreat Recession in the EU was
absorbed by population movements. The authorsthiat labor market adjustment in

Europe during the Great Recession of 2008 was pityndriven by immigrants from

recent EU accession countries.

Migrants originating from the member states thamgd the EU in 2004 and
2007 (EU-12) have increased the adjustment capatitye labor markets to cope with
asymmetric shocks (Kahanec, 2013). These immigrargselatively young and well
educated, and adjust to changing economic conditimore flexibly. Kahanec and
Zimmermann (2016) document various adjustment oblanat the EU-wide and
national levels, through which post-enlargement ilitgthelped to cushion some of the
economic shocks during the Great Recession. Opttiexr hand, groups of immigrants
from outside the EU may face institutional, regoitgif or socio-economic constraints
limiting their adjustment potential. Findings fraime literature also report that, relative
to natives, the labor market situation of immigsaig more sensitive to economic
shocks. Using data from Germany and the UK, Dustmenal. (2010) show that
immigrants’ risk of unemployment is more sensitigeghe economic cycle than that of
natives. De la Rica and Polonyankina (2013) finmteased competition for jobs among
immigrants during the Great Recession in SpainatRe to natives, immigrants moved

into jobs more intensive in manual skills during tlecession years.

In the analysis in this chapter, we explore howlét®r mobility of immigrants
from different origins evolved in the pre-crisisaye and in the most recent, post-crisis,

years.
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6.1 Changes in the relative responsiveness of imamig over time

To understand how the responsiveness to skill apest changes over the business
cycle, we use the following empirical strategy: Wstimate the baseline model
(Equation 4) on seven consecutive subsamples bet®8e4 and 2016, each for a
seven-year intervadf As before, in all models we treat EU-15 count@ssone entity
and study the relative responsiveness of immigrémtskill shortages in comparison

with the EU native group.

The results reported in Table 6.1 show the respensss of immigrants from
different origins (in rows) and in different timetérvals (in columns). The significant
estimates for EU-12 immigrants are obtained alsdhm samples containing more
recession years. The magnitude of effect obtainau tifferent time periods follows a
U-shaped pattern and the effect becomes insignifieaound the onset of the Great
Recession (2008-2014). The estimates for the Earopemigrant group suggest higher
responsiveness compared with the EU natives irydlaes before the Great Recession.
The responsiveness of other immigrant groups th skbrtage shows less definite
patterns: The responsiveness to skill shortagea-vis the EU natives for the African
group is significant in the sample, only consistinfj recession years, Asians’
responsiveness becomes negative in the recessaos, yad Americans’ responsiveness
is statistically indistinguishable from that of tl&J-natives throughout the studied

periods.

'® The results obtained from subsamples of shortdormger length lead to the same
conclusions. The results for alternative subsamgiesavailable from the authors upon request.
Splitting the sample into seven-year intervalsrefgrred to provide a sufficient sample size.
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With respect to time since immigration, the estisafor recently-arrived
immigrants (YSM 1-5) are higher in the later pespdut the effect becomes
statistically significant only in the 2009-2015 el The estimate of the coefficients on
skill shortage for the immigrant group with arrivéd10 years ago follows a hump
shape, with the peak around the inception of theaGRecession. The estimate for
established immigrants (YSM 11+) is strongest lefthe Great Recession and

decreases to near-zero in later periods.

6.2 Estimates by education

We further investigate how the responsiveness itbstiortages varies according to the
qualification of a worker. To this end, we repleahe estimation in Table 6.1 for
workers with and without tertiary education (we lgpghe same strategy in section 4.2).

The results are presented in Tables 6.2 and 6.3.

The positive estimates for EU-12 immigrants durthg Great Recession and
immigrants from rest of Europe before the GreateRsion are confirmed, arising
primarily in the low-educated segment of the labmarket. High-skilled immigrants
from rest of Europe were particularly responsivioteethe Great Recession and around
the inception of the Great Recession (2006-2012ygh4éducated immigrants from
Africa and America exhibit higher responsivenedatiee to comparable EU natives
during the recession years. The effect for the groti low-educated Americans is
peculiar, as it changes from positive (but the neste fell short of statistical
significance) before the Great Recession to negatind significant in later periods. The
negative effect found for Asian immigrants in tleeession years in Table 6.1 is driven

by high-skilled workers.
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The observed patterns for immigrants by the yesrsesimmigration indicate
that the effect for immigrants with six to ten ygaince immigration is driven by low-
educated workers. The significant positive efferts present around the onset, but also
before, the Great Recession. The results obtamregstablished immigrants (11+ years)
in Table 6.1 are confirmed for both low- and higlhueated workers — the effect is
present only in the years before the Great Reaedsiothe low-skilled, and peaks

around the onset of the Great Recession for the $kdled.

6.3 Summary of findings

In this chapter, we explore how our results vargraine business cycle during the Great
Recession. Low-educated immigrants from the EUrLpadrticular have responded to
changing wage premia more fluidly than the EU restialso at the onset of the Great
Recession. The high-educated workers from Africad @merican origins exhibit

particularly high responsiveness to skill shortagdisng the Great Recession.

We also find that low-skilled immigrants’ resporemess to skill shortages
peaks for those with 6-10 years since migrationis Thay point to their (still) low
attachment to their specific location in the h@didr market, but an already sufficient
adjustment to the conditions, and hence, abilitguercome barriers to migration in the
host labor market. For established immigrants (Y30A), responsiveness to skill
shortages is higher in the period before the GRemession, during which the effect is
reduced. However, the effect for high-skilled ebshled immigrants in this category

peaks around the onset of the Great Recession.

Overall, our results suggest that immigrants may in important role in labor

adjustment during times of asymmetric economic kkoc
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Table 6.1 Relative responsiveness of immigrantiifferent periods

2004-2010  2005-2011 2006-2012 2007-2013 2008-2014 20Q8-2 2010-2016
EU12 0.388 0.812 * 0723 ** 0573 * 0.434 0.618 ** 0.099
(0.267) (0.320) (0.292) (0.262)  (0.299) (@B  (0.213)
R2 0.107 0.041 0.057 0.048 0.058 0.058 0.037
N 1085 1111 1090 1070 1070 1070 1070
Europe 1.254 ** 0690 ** 0744 ** 0.393 0.282 0.049 0.054
(0.346) (0.349) (0.361) (0.354)  (0.396) @B  (0.280)
R2 0.092 0.051 0.079 0.040 0.025 0.032 0.039
N 1051 1069 1047 1025 1025 1025 1025
Africa 0.029 0.127 0.193 * 0.226 * 0.180 0.246 * 0.012
(0.101) (0.104) (0.103) (0.114)  (0.129)  (0.122) (0.115)
R2 0.052 0.035 0.042 0.043 0.028 0.037 0.050
N 1287 1316 1300 1285 1285 1285 1284
Asia 0.202 0.195 0.216 -0.095 -0.228  -0.322 -0.378
(0.174) (0.186) (0.195) (0.211)  (0.233) @®R  (0.219)
R2 0.090 0.057 0.074 0.055 0.063 0.056 0.049
N 915 951 940 930 930 930 930
America  0.108 0.051 -0.040 -0.200 -0.207  -0.100 -0.008
(0.113) (0.128) (0.129) (0.190)  (0.204)  (0.218) (0.232)
R2 0.044 0.044 0.035 0.031 0.046 0.028 0.040
N 1195 1227 1213 1200 1200 1200 1198
YSM 1-5 -0.100 0.235 0.066 0.282 0.284 0.713 * 0.062
(0.189) (0.250) (0.235) (0.243)  (0.287)  (0.307) (0.223)
R2 0.078 0.068 0.087 0.099 0.114 0.112 0.103
N 1130 1156 1138 1120 1120 1120 1120
YSM6-10 0572 ** 0617 ** 0.641 ** 0.281 0.243 0.197 0.083
(0.192) (0.208) (0.230) (0.247)  (0.300) (@B  (0.259)
R2 0.105 0.050 0.073 0.068 0.071 0.069 0.093
N 1257 1283 1261 1240 1240 1240 1240
YSM 11+ 0.439 ** 0.365 ** 0.360 ** 0.116 0.024 -0.052 -0.14
(0.122) (0.129) (0.131) (0.172)  (0.190)  (0.193) (0.176)
R2 0.151 0.102 0.163 0.138 0.125 0.108 0.101
N 1450 1479 1457 1435 1435 1435 1433

Source Own calculations based on EU-SILC, EU-LFS, andoEiat data.

Notes The dependent variable is the supply of immigrarglative to EU native
expressed in first difference. All models includdl,cyear, and country fixed effects.
YSM indicates the group of immigrants by years simomigration. Each cell includes
the coefficient on skill shortage estimated froseparate model for different immigrant
groups (in rows) and on the sample limited to teaqa specified in the header row.
The number of observations in the model varies Umxave allow only occupation-
industry-country cells of sufficient size in all ars. Regressions are weighted by the
number of observations for the occupation-industryntry cell. Heteroskedastic-
consistent standard errors are in parentheses, ***identifying significance at 10, 5,

1 per cent levels, respectively.
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Table 6.2 Relative responsiveness of immigrantsKers with less than tertiary educ.)

2004-2010 2005-2011 2006-2012 2007-2013 2008-2014 20QS-22010-2016

EU12 0.456 0.861 ** 0659 * 0514 ** 0475 * 0.623 * 0.136
(0.286) (0.321) (0.274) (0.241) (0.283) @p  (0.206)
R2 0.102 0.043 0.062 0.054 0.063 0.068 0.041
N 883 913 899 885 885 885 885
Europe  1.104 ** 0411 0.428 0.056 0.097 -0.079 0.140
(0.353) (0.378) (0.353) (0.348) (0.376) @B  (0.288)
R2 0.098 0.060 0.088 0.057 0.036 0.040 0.037
N 860 871 853 835 835 835 835
Africa  -0.067 0.048 0.125 0.133 0.129 0.183 -0.041
(0.127) (0.132) (0.129) (0.136) (0.159) (0.151)  (0.138)
R2 0.038 0.033 0.039 0.037 0.026 0.033 0.042
N 1115 1146 1135 1125 1125 1125 1124
Asia 0.193 0.126 0.192 -0.138 -0.203 -0.332 -0.372
(0.202) (0.212) (0.213) (0.231) (0.257) gp  (0.312)
R2 0.094 0.100 0.112 0.085 0.093 0.068 0.037
N 754 786 775 765 765 765 765
America  0.216 0.075 -0.175 -0.392 * -0.505 ** -0.367 -0.223
(0.139) (0.149) (0.145) (0.222) (0.244) (0.267)  (0.318)
R2 0.035 0.043 0.040 0.035 0.051 0.028 0.029
N 967 995 984 975 975 975 975
YSM 1-5 -0.070 0.225 -0.035 0.085 0.055 0.351 -0.022
(0.216) (0.274) (0.246) (0.238) (0.290) (0.314)  (0.244)
R2 0.078 0.077 0.101 0.111 0.119 0.098 0.113
N 834 856 843 830 830 830 830
YSM6-10 0.591 ** 0.657 ** 0.649 ** 0.264 0.290 0.217 0.115
(0.205) (0.208) (0.227) (0.260) (0.321) BB (0.328)
R2 0.127 0.057 0.079 0.078 0.075 0.071 0.103
N 967 992 976 960 960 960 958
YSM 11+ 0.454 ** 0322 * 0.282 * -0.013 -0.063 -0.111 -0.190
(0.146) (0.146) (0.146) (0.185) (0.204) (0.212)  (0.204)
R2 0.138 0.103 0.151 0.121 0.115 0.094 0.096
N 1342 1369 1347 1325 1325 1325 1323

Source Own calculations based on EU-SILC, EU-LFS, andoEiat data.
Notes See notes to Table 6.1.
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Table 6.3 Relative responsiveness of immigrantsKers with tertiary education)

2004-2010 2005-2011 2006-2012 2007-2013 2008-2014 2008-22010-2016
EU12 0.080 0.886 0.821 0.341 -0.198 -0.337 -0.370
(0.612) (0.542)  (0.581) (0.655) (0.677) @p  (0.541)
R2 0.087 0.059 0.092 0.112 0.089 0.068 0.036
N 531 547 537 528 529 530 529
Europe  1.349 * 0.878 1.351 ** 0.458 -0.572 -0.405 -0.862
(0.640) (0.626)  (0.611) (0.663) (0.736) @y  (0.544)
R2 0.051 0.056 0.109 0.081 0.077 0.066 0.024
N 466 474 462 450 450 450 450
Africa  0.262 0.406 ** 0.544 ** 0730 ** 0505 * 00545 * 0.56
(0.188) (0.194)  (0.199) (0.244) (0.251) (0.231)  (0.234)
R2 0.059 0.038 0.040 0.042 0.044 0.047 0.045
N 665 684 673 664 665 665 665
Asia 0.254 0.147 0.054 -0.183 -0.505 -0.505 -0.655 **
(0.339) (0.303)  (0.288) (0.333) (0.354) @B  (0.324)
R2 0.060 0.081 0.066 0.057 0.066 0.070 0.087
N 447 480 479 478 478 478 478
America  -0.074 0.073 0.338 0.612 * 0.811 ** 0554 * 0.426
(0.206) (0.234)  (0.242) (0.296) (0.292) (0.295)  (0.281)
R2 0.041 0.036 0.043 0.076 0.121 0.052 0.082
N 629 655 650 644 643 643 642
YSM 1-5 0.450 0.662 0.561 0.616 0.229 0.695 0.037
(0.443) (0.436)  (0.430) (0.505) (0.531) (0.486)  (0.363)
R2 0.099 0.137 0.184 0.178 0.147 0.152 0.068
N 545 561 552 545 545 545 545
YSM 6-1C 0.091 0.167 0.278 0.367 0.364 0.199 -0.095
(0.330) (0.310)  (0.306) (0.361) (0.404) BB (0.292)
R2 0.041 0.034 0.045 0.031 0.059 0.044 0.071
N 582 604 596 590 590 590 590
YSM 11+ 0.517 ** 0511 * 0.695 ** 0.692 ** 0.507 ** 0.250 0030
(0.185) (0.198)  (0.186) (0.222) (0.224) (0.208)  (0.146)
R2 0.056 0.033 0.048 0.068 0.047 0.081 0.036
N 822 852 841 830 830 830 829

Source Own calculations based on EU-SILC, EU-LFS, andoEiat data.
Notes See notes to Table 6.1.
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7 Conclusion

The topic of migration and labor mobility has beasinthe center of discussion in
Europe, particularly since the 2004 and 2007 EUargeiments and the European
migration crisis of 2014-16. In addition to secygbncerns, economic arguments have
played a major role in these debates, primarilyceomng the economic impacts of
labor mobility on the receiving labor markets. Famgbntal economic arguments
suggest that immigrants can be expected to be fhwdethan natives in responding to
changing skill and labor imbalances, and hencerituté to a more efficient allocation
of labor in the EU. This is because immigrants’tsad departing their home, job, and
family and friend networks in the country of origamre sunk upon arrival to a new
country, as their decision to part with them hasay been made. It follows that this
should be particularly true for newly-arrived immagts, not yet deeply integrated in
their new milieu in the receiving country. In cadt, natives’ decision to move entails
pecuniary and non-pecuniary costs of parting whlkirt original home, job, and

networks.

The migration literature documents important cdmitions of the mobile
immigrant workforce in the labor adjustment proc@srjas, 2001; Dustmann et al.,
2012; and Guzi et al., 2015; Jauer et2014). This work extends the methodology of
Borjas (2001), Guzi and Kahanec (2017), and Guzalet(2018) by studying the
responsiveness of immigrants to changing skill stgws. The analysis is performed in
the context of the EU-15 countries, which differnrany economic, institutional, and

policy variables. We use data from EU-LFS, EU-SIl&d several other auxiliary
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datasets, to exploit this diversity and study howteracts in the way in which natives

and different types of immigrants respond to lainarket imbalance.

We find that immigrants’ responsiveness to skibrsges equals or exceeds that
of the natives across all the studied contextspamticular, cases indicating that
immigrants would be less flexible than nativesasponding to skill shortages are rare
in this analysis. We confirm that immigrants frohetEU-12 and the rest of Europe
(outside the EU) are more responsive in comparisdh the natives, and we find
statistically significant positive results for Adan and American immigrants in specific
economic, institutional, and policy contexts. Asiammigrants remain the only group
that does not exhibit higher mobility in the labararket under any contexts.
Conversely, lower labor market mobility is iderdgdi for male immigrants of Asian
origin and in the middle-age cohort. This may implyrriers to mobility in the EU

states specific to this group.

Our results bring additional insights to the litera, i.e. that it is low-skilled
immigrants from the EU-12 and the rest of Europe laigh-skilled African immigrants
who are more responsive to skill shortages relatové=U-natives. Other immigrant
groups respond to skill shortages similarly to tteresponding EU natives. This
finding is consistent with initial observations thaamigrants from the EU-12 exhibit
high attachment to the labor market, their job deamtensity is high, and they are able
to change employment across economic sectors iedbeomy. Immigrants from the
EU-12 and the rest of Europe are most concentrstezglementary occupations and
exhibit the highest degree of down-skilling. Thesconsistent with the hypothesis that
recently-arrived immigrants are more flexible waseintensely seeking employment

opportunities and responding to changing economiaitions. The responsiveness of
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the other immigrant groups is likely to be resteairby institutional barriers, as many

such immigrants do not enjoy all the provisiongreé intra-EU mobility of workers.

As conjectured by the theoretical model, the preseof children increases
migration costs and defers the labor mobility ofrilgrants. The series of additional
analysis reveals that it is young cohorts of imm@ngs who are primarily driving our
results. With respect to gender, the results ase #ear and vary by the origin of

immigrants.

The diversity across EU member states enables wutty how immigrants'
responsiveness interacts with economic conditionsiastitutional factors. Immigrants
appear to be more responsive to skill shortageselatively poorer and high-
unemployment countries relative to the nativessTimplies that immigration can help
these economies with fluid labor. An important firglis that high welfare spending
may disincentivize the flexibility of immigrantslagive to natives in responding to skill
shortages. However, the role of the welfare stasy mvolve various institutional
complementarities beyond the impact of welfare gesigy. Our results further show
that immigrant workers are particularly fluid inuwsdries with a generally lower scale of

immigration, and in countries that have introdueedore open immigration policy.

In the analysis of immigrants’ relative responsieg&nto labor shortages over the
business cycle during the Great Recession, wewolle labor market using moving
seven-year windows. We find varying patterns foffedent immigrant groups.
Immigrants from the EU-12 exhibited high responsas&s to labor shortages relative to
the EU natives, which peaked and became significaming the Great Recession.
However, the effect is concentrated in the lowlskilsegment of the labor market.

Results for immigrants from the rest of Europe iynitleir relative responsiveness is
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positive and statistically significant only in tiperiods covering mostly the pre-crisis
years. Again, the effect is stronger when measaradng low-skilled workers. The
high-skilled African and American immigrants areniomed more mobile relative to
EU natives during the Great Recession. Low-educatedigrants originating from
America exhibit a peculiar pattern, however. Thghler responsiveness in the pre-
recession period (2004-2010) gradually diminished #hese immigrants became less
responsive relative to natives during the recesgemars. Whether this could reflect a
tightening of the migration policy with respect ton-EU groups during the Great
Recession is a topic for further investigation. W&o find that low-skilled immigrants’
responsiveness to skill shortages peaks for thabe6a10 years since migration. This
may point to their (still) low attachment to thespecific location in the host labor
market, but an already sufficient adjustment to ¢beditions, and hence, ability to
overcome barriers to migration in the host laborket For established immigrants
(with more than 10 years since migration), respaaress to skill shortages is higher in
the period before the Great Recession, during wiheteffect is reduced. However, the
effect for high-skilled established immigrants lnstcategory peaks around the onset of

the Great Recession.

As for the limitations of our study, the analysiesented does not permit causal
interpretations, since the studied economic, ustibal, and policy contexts cannot
always be seen as fully exogenous. Similarly, altjinoskill shortages are lagged by one
period and are measured regardless of the immigtatis of workers in a cell, due to
some serial correlation, the immigrant-native re&atabor supply could still affect skill
premia across cells. However, it may be argueddheth reverse channels reinforce our
results, as they tend to attenuate the studiedctsfféDustmann et al., 2012).

Furthermore, our data are not capturing irreguleyramts who are typically even more
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responsive to labor market changes. From the pergpeof immigrant populations, we
are unable to consider the aspect of the qualitgnoployment that immigrants attain

when flexibly responding to labor market opportigsitacross the EU countries.

Our study shows that the coefficient of labor-shgetis significantly positive in
many, but not all economic, institutional, and pglcontexts in the EU-15. This is an
important result that deserves further study. Qesuits also indicate that policies
matter; while some policies seem to enable immigram respond to changing labor
market conditions, others may be inhibiting immigraworkers’ mobility. As
immigrants’ labor market mobility provides for a recefficient allocation of labor in
host labor markets, policies that inhibit their ntibyo are costly in terms of forgone

GDP and forgone economic opportunities.
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