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Abstract. In recent years, Spain has received an unprecadieninigration flow. Between
1999 and 2006, the fraction of the working-age patmn that was foreign-born increased
from 2 to 12 percent. We study how Spanish regiesahomies have adjusted to this large
inflow, along several potential channels. We idgnthe exogenous supply shock to
regional labor supplies using historical immigragttlement patterns by country of origin.
Using data from the Labor Force Survey and the rm@eé census, we find that
immigration has not significantly reduced the regibemployment rates of workers in the
same education category. Instead, the adjustmektpiace through the typical industry in
the region employing types of labor with higher ilgrant penetration more intensively.
Second, we do not find an expansion in the scaltheftypical industry in immigrant-
receiving regions. Overall, and perhaps surpriginiis pattern is very similar to how US
local economies absorbed immigration flows in récEtades.
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1. Introduction

This paper studies how open economies adjust tokshio the size and skill composition
of their labor forces. Using data on the very laimgenigration wave recently experienced
by Spain, we provide causal estimates of severahméls by which Spanish regional
economies have absorbed the inflows.

Empirical research on the effects of immigrationlocal or regional economies has
flourished in the last few years (Card 2001, Hanaod Slaughter 2002, Lewis 2003,
among others). This line of work has been motivdtedhe mounting evidence against the
usefulness of the standard one-good, closed-ecomomalel as a framework to analyze the
economic effects of immigration.

Regional economies are textbook examples of (vepgn economies: there are no
formal barriers to trade among regions within antoy and technology and institutional
differences among regions are usually small. Asesult, there are several potential
channels by which economies can absorb immigraimtks, in addition to changes in the
wage structure (which was the focus in the eatbrdture following the closed-economy
model). In particular, flows of workers and capitaross regional borders may play an
important role. Card and DiNardo (2000) argue tthas channel has been relatively
unimportant for US metropolitan areas. However, tjumstion is still open and little
evidence exists for countries other than the US.

Spain's recent immigration experience is potemtia#ry informative, because of its
unusually high impact on the size and skill composiof regional labor forces and the
large cross-sectional variation. Between 1999 a@d62 the foreign-born share in the

working-age population increased from 2 to moreth2 percent. Across Spanish regions,



the foreign-born share ranged from below 4 to al&/gercent in 2006 Additionally, the
educational attainment of the average immigrant wels below that of the average native,
for individuals in the age group 25-45.

Moreover, our analysis provides estimates on hayioral economies in continental
Europe are affected by immigration shocks. A prithvé higher degree of wage rigidity and
regulation in European labor markets relative t® th5 suggests the possibility that the
channels by which immigration shocks are absorbiégrdfrom the US experience.
Methodologically, our analysis is very similar twat of Lewis (2003) for US metropolitan
areas, which allows for a straightforward comparig@tween the estimates for the two
countries?

More specifically, the channels of adjustment wpleve and the results we find are the
following. First, did natives react to immigratidsy migrating to other regions, thus
offsetting the impact on the skill distribution imgh immigration regions? Our analysis
suggests the answer is no. In fact, native mignaseems to have reinforced the location
choices of foreign-born migrants. Secondly, didaegl employment rates fall for the skill
groups that experienced large immigration-drivercreases in size? We find that
employment rates remained essentially unaffectedirdlly, did regional economies
accommodate the inflows by changing their outpuk,nais would be predicted by a
Heckscher-Ohlin open-economy model? Again, ourlteguggest that this was not the
case. Finally, did industries in high immigratioegions absorb immigration by adapting
their factor intensities to the change in the gkigtribution? Our estimates strongly suggest

the latter channel as the most important absorptiechanism.

! Based on local registry data.
% See also Dustman and Glitz (2007) for Germany.



Perhaps surprisingly, our results are, overally wmilar to those in Lewis (2003). This
suggests that Spanish regional economies betwe8d a6d 2006 have adjusted to

immigration much in the same manner as US metrtgpoéireas over the 1980s.

2. Data and Methodology

2.1 The Setup

Administratively, Spain is divided in 52 provincddis division is based to a large extent
on historical and cultural boundaries and does biséct metropolitan areas. In what
follows, we will use the terms “province” and “regi’ interchangeably. Let r = 1,...,52
index Spanish regions. We define regional laborketarby education level. We consider
three education levels: high school dropouts, lsigfool graduates, and college graduates,
denoted by e = 1, 2, 3. We consider two time peatiobd 2001, 2006, and J industries, j = 1,
e J

Let the number of potential workers in region-ediocacell (r,e) in year t be denoted
by Ler, and its change over the five year period 20016200ALer = Ler2006— Ler 2002 IN
our application we focus on the age group 25-Ihe population in a given (r,e,t) cell is
either employed (N) or non-employed (U), so that=Nert + Uert.

Let us define employment-population ratios aseNR Nert / Lert, fOr region-education

cell (r,e) in year t. As before, let the changedgbgeen by ANRer = NRer 2006 — NRer 2002

Employment is distributed across the different stdes, so thaiN,, = Z Ng;. - Finally, let
j

® This is the age group in the working-age poputatidose size and skill composition was most affébie
recent immigration.



Mecr denote the inflow of foreign-born workers with edtion level e from country of

origin c to region r during the period 2001-2006{lsatM , = Z My -

We thus need data on total population, migratidiows, employment and industry
composition at the regional level and by educatior001 and 2006. Our main source of
data is the Spanish Labor Force Survey (EPA) f@128nd 2006 (second quarter). The
EPA contains detailed individual-level informatiaon region, education level, age,
employment status, country of birth and industryh&W constructing the immigrant flows,
we supplement the Labor Force Survey with data ftbendecennial census, in order to
take advantage of its larger number of observafions

The Labor Force Survey data suggest that recentignant inflows have been
disproportionately less educated than natives istmegions. In the 25 to 45 age group,
about 26 percent of the foreign-born populatio2®@6 did not have a high school degree,
compared with only 13 percent of the native popaiatFigure 1 shows the fraction of high
school dropouts among both immigrants and natieessa the 52 regions, together with
the 45-degree line. In most regions, the fractibrummskilled workers was considerably

higher among the foreign-born population.

2.2 Channels of Adjustment
Given this setup, we explore the channels throulitwregional economies in Spain have
adjusted to the large recent immigration inflow.fitsst potential channel of adjustment

involves native interregional mobility.

4 We estimate the immigrant flow between 2001 ar@6204,, as the difference between two stocks: foreign-
born individuals aged 25-45 in the 2006 EPA aneifpr-born individuals aged 20-40 in the 2001 Census
We could use the 2001 EPA instead of the 2001 Gewii the Census is clearly better in terms of memof
observations. Note that for many regions the dgmditmmigrants in 2001 was still very low.



2.2.1 Displacement of natives
In the context of US immigration, several authatssting with Borjas et al. (1996), have
highlighted the possibility that a migration inflothat alters the local skill composition
may well trigger native out-migration that cancelg potential labor market effects. In the
extreme case, if each immigrant of education leved region r drives out a native in the
same education cell, the migration inflow would vieapopulation size and skill
composition in the region completely unchangeds tha labor market adjustments would
take place at the regional level.

Ouir first step, then, is to analyze the extenwvlich the immigrant flow between 2001
and 2006 altered regional labor suppfigde thus estimate the following regression model:

Displacement Effect

ALer :%ALer:ﬂ Mer Tt &,

er,2001 er,2001

1)

The dependent variable is the percent change irptipailation of education level e in
region r, and the explanatory variable of intereshe immigrant inflow in each (r,e) cell as
a proportion of population size in the cell in 200he specification includes region as well
as education fixed effects.

Note that a3 equal to zero would imply that an inflow of immagts would have
absolutely no effect on the size of the cell, duéutl displacement of native workers. On
the other hand, @ equal to 1 would imply no displacement, that i4%& immigrant inflow

would have led to a 1% increase in the population.

® A similar analysis of displacement effects of irgnaition across US metropolitan areas can be fou@hid
and DiNardo (2000).



Table 1 presents some descriptive statisticsh®wariables of interest. On average, the
migration inflow between 2001 and 2006 amountedalbout 10 percent of the initial
population by region and education level, with eyéavariance across cells. During the
same period, total population aged 25 to 45 ine@d&y about 6 percent in the average cell.
By education, the size of the immigrant inflow wasaverage about 13 percent of the 2001
high school dropout population, compared with Scpet of the initial population of both
high school and college graduates.

2.2.2 Employment rates

If the immigrant inflow did lead to changes in thige and composition of the regional

labor force, a simple closed-economy model woulkedfmt that the supply shock should

lead to changes in relative wages and employmeestan particular, an increase in the

relative supply of workers in education level e @idohave led to a decline in both the

employment and the wage rate in the Eéil.order to test this prediction, we estimate the
following regression model:

Employment Effect

@ SR -omanR, =oAL, +a, + 4 +e,
N&,Zool

The dependent variable is the percent change iriiq@oyment to population ratio, and

the main explanatory variable is the percent chamglee size of each (r,e) cell. We expect

® In the basic closed-economy model typically usespiatial correlation studies, one final good isdpiced
by means of a constant-returns-to-scale, constasti@ty-of-substitution production function. TFectors of
production are different types of labor, defineddolycation level. In addition, employment-populatiatios
for a given education type are assumed to be amasing function of the wage paid to that typeabblr. See
Altonji and Card (1991) and Card (2001) for twoiations on the basic model.

" In the basic model, wages and employment rateguilibrium are solely a function of the vector of
potential workers in the economy. An increase extbhmber of potential workers of a given type leiads
reduction in the wages and employment rates oftyipat (although the total employment of workershait
type increases).



that y will be negatively signed, measuring the elastiaf the employment rate of an
education group in response to a 1% increase imptpalation with the same level of
education.

A large literature has estimated similar modelshwitS data, reaching the conclusion
that immigration has had at most a moderate impaciverall employment rates (for some
recent examples, see Card 2005 and Lewis 2003).

Table 1 shows that total employmentAB&,) increased by 15 percent in the average
region-education cell between 2001 and 2006. Ttasstated into an increase in the
employment to population ratio B&IRe;) of 7.4 percent (from 69.7% in 2001 to 74.5% in
2006), although the degree of variation across eedls large.

A natural extension would be to estimate equatruging the change in the wage rate
as a dependent variable. Data limitations preverftam undertaking this analysis for the
Spanish cas&However, note that in the standard model in fk@sdture, such as the one in
Card (2001), changes in employment rates take pfaaed only if there are changes in
wage rates.

2.2.3 Output mix

Surprisingly small employment and wage effects haeen found consistently in the US
literature, which has prompted researchers to nmtiow@rds an open economy framework
in order to examine additional potential channéladjustment to immigratioff. The well-

known Rybczinsky theorem (Rybczinski, 1955) staled following an inflow of potential

® The Spanish Labor Force Survey (and Census) lafisnation on wages or income.

® In the context of the basic model outlined ab@ggregate employment rates are increasing in wages.
result, as the wage of the factor that has expegitan increase in supply falls, its employmerd veitl also
fall. This will mitigate the effect of immigratioon wages by reducing the aggregate labor supplys,Tdn
inflow of potential workers of one type will redutiee relative wage and the employment rate fortiy of
labor. In other words, in the context of the modielling an effect of immigration on employmentast
offers indirect evidence for effects on relativegesa.

19 See Hanson and Slaughter (2001), Lewis (2003).



workers into an open economy, it is theoreticatggble that the wage structure (and thus
aggregate employment rates) remains unaffected¢hmariges in the sectoral composition
of employment and output take plate the absence of prohibitive barriers to tradessr
regions, changes in the skill composition of thealdabor force would lead to changes in
the composition of output. Regions receiving imraigm flows that alter their skill
distribution would expand production in sectorstthiae the relatively more abundant
factors more intensively (while reducing the saal@roduction in the other sectors). Under
the premises of the theorem, in the new equilibremmployment and wage rates would
remain unchangett.

Thus, next we test the extent to which regionaheaaes have adjusted to immigration
flows by changing their industry mix, while keepireir initial factor requirements
unchanged. This is what we call the “between-ingtisadjustment. In order to estimate
this “between-industry” effect, we decompose thenge in population in a given (r,e) cell
as follows.

For each education level, the change in the sizkeopotential labor force, &b, must
be absorbed by either and increase in non-employraeby an increase in employment in
the industries in the region:

By _opp = ONa , AU,

er,2001 er,2001 Ler ,2001

3)

The increase in employment, in turn, can take pthosugh either an increase in industry
scale at the initial factor intensities (the “beémnandustry” effect, BE), or through changes

in factor intensities at the initial industry scglehat we can call the “within-industry”

1 See Leamer (1995) for a more detailed description.



effect, WE), or by an interaction of both (IE). Fally, the increase in employment can be

decomposed as follows:

N N N N_. N._.
AN, = 2001 e AN _l_z erj,2001 EVOA( e J_l_ z ],2001 g AN E%A(iJ
L - A N. . 1 N
er 2001 | I —er,2001 i Ler,2001 f i Ler,2001 f
(4)
= BE, +WE, +IE,

. Ng; o .
Where the ratlol_e”—'2001 measures the employment level in industry j in 2881 share of
er,2001

total population in the (r,e) cell (i.e. the initfaveight” of industry j in each cell), N is the

. . . Neit ...
overall scale of industry j (measured in numbewofkers), and where—=L indicates the

rit
intensity with which industry j uses workers of edtion level e, in region'?

On average, the industries with the largest inifahle measured by employment
(Nij200) Were manufacturing, retail and construction. Hesve between 2001 and 2006,
industry scale increased the most for the domestwices sector, which more than doubled
in size, followed by production utilities and resgtate services. At the other end, the scale
of the fishing sector significantly fell.

Regarding factor intensities {MN;;), the sectors that used high school dropouts most
intensively in 2001 were domestic services, agticaland fishing, while college graduates
were employed most intensively in the educatiom)theand finance sectors. Between 2001
and 2006, all sectors reduced their intensity i@ tise of high school dropouts, while

increasing their use of high school and collegelgates.

2 This decomposition was introduced by Lewis (2008)o adapted it from the labor literature on income
inequality, and has recently been used in Card§R00



In words, the “between effect” is the increasehia total employment of e-type workers
in region r that arises purely from the increasehia size of the industries in the region,
assuming that the industry composition of employnigneducation in the region remains
fixed at its 2001 value®. Table 1 shows that (weigthed) industry scaledBiicreased by
almost 14% on average between 2001 and 2006.

The “within effect”, in turn, is a weighted sum thie growth in the relative intensity of
e-type labor in the industries in the region betw@6801 and 2008' Finally, there is an
interaction term, IE, that collects the increase in the use of e-tgber in the region due
to simultaneous changes in scale of a sector ancktative intensity with which it is used.

Our test of the importance of the “between-indastreffect proceeds by estimating the
following regression model.

Output Mix Effect
(5) BE, = A%AL, +a,+u +¢&,
Note that coefficienh will inform us of the proportion of the total chanm the population
that has been absorbed through changes in outputinma region, at the initial factor
intensities™ In its strict form, the Rybczinsky effect requirdsat all of the increase in
employment (BE + WE + IE) is absorbed through thetiveen effect” for traded goods.

That is, a given increase in employment for a tgpdabor in a region should be fully

'3 For example, suppose that the scale of agricutiaeincreased by 10% in region j and all othetossc
have not changed their size, measured by employrRemnthermore, suppose that agriculture is 10%hef t
total employment of type e in the region. Then pleecentage increase in the economy’s demand fgpee-t
labor (the BE term) will be 1%.

14 Suppose now that agriculture has reduced in 58%si¢ of e-type labor. Being only 10% of the ecopam
2001 (in terms of employment of type e), the td&iand for this type of labor due to the withireeffwould
have fallen by 5%.

!> We use a one-digit industry definition. The 17ustlies are: agriculture and farming, fishing, mii
manufacturing, production utilities, constructioetail, restaurants and hotels, transport, finares, estate,
legal and business services, public administragduogcation, health, other social services and dtienes
services.
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absorbed by a growth in the scale of the industhastend to employ that type of labor. In
the other extreme case, an estimate\ afqual to zero would reject the existence of a
Rybczinsky effect.

Note also that we can estimate parallel regressiodels where the dependent variable
is each of the remaining components aAl% (the within effect, WE, the interaction
effect, I&,, and the non-employment effect, L)Eand that the four resulting coefficients

would sum up to one by construction.

2.3 Estimation Issues

Our three regression models (equations 1, 2 aradt&npt to estimate the causal effect of
migration inflows on the composition of the regibtabor force, and in turn the effect of
those changes in the composition of the labor forcemployment rates and industry mix.

A crucial concern is the potential endogeneity (lobth internal and international)
migration flows. Unobserved economic fluctuationshe (r,e) level can drive employment
rates and industry mix, as well as the locationigiecs of both natives and immigrants.
Note that we account for the possibility of non-@yronized regional business cycle effects
through the inclusion of region fixed effects. Wiscaincorporate potential skill-biased
technological change at the national level by idirlg education fixed effects.

However, it is still possible that there are ureslied region-education specific demand
shocks that drive employment as well as locatioth migration decisions. In order to deal
with the potential remaining endogeneity, we instemt the change in worker composition

using the exogenous variation given by historicamigrant settlement patterns. This
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strategy is common in the immigration literafiirand relies on the fact that recent
immigrants tend to locate in geographical areasr&pesvious cohorts of immigrants from
the same country of origin have settled in the, st to network effects. If this is the case,
we would have a supply-driven shock to the locdlotaforce, which we can use to
instrument M, and %L ..

More specifically, we construct our instrumentg, Zby using the geographical
distribution of immigrants by country of origin @sis Spanish regions in 1991 (constructed

using 1991 Census datd)The precise definition is the following:
(6) Zy = z Lyo = zﬂrc,lggl[M ec

Where M. is the inflow of immigrants from country of origmand education level e in the
2001-2006 periodo the whole of Spain, and Tt 1901 IS the proportion of immigrants from
country ¢ that were located in region r in 1991.u3hthe overall recent inflow of
immigrants from each country of origin (Y is artificially “assigned” to each region
according to the 1991 geographical distributiorinafnigrants by country of origiff The
instrument then aggregates all countries of originprovide an “imputed” immigrant
inflow for each (r,e) cell. Table 1 shows that #werage imputed inflows coincide with the
actual ones (by construction), although the ramdesriation differ considerably.

Our instrument & is thus exogenous to economic conditions durirgy 2001-2006

period, provided that post-2001 economic fluctuaiat the (r,e) level are uncorrelated

' Some of the previous papers using a similar insémt are Card (2001), Saiz (2003), Ottaviano ani Pe
(2006), Lewis (2003) and Saiz (2007).
" Note the 5% sample of the 2001 Census only previdecountry of origin categories.
'8 Most of the immigrants during the 2001-2006 petiadre originated from South America, Eastern Europe
and Morocco. In 2006, the most common countriegrafin among the foreign-born population in Spain
were Morocco (13.6%), Ecuador (10.3%), Romania¥f,Colombia (6.4%), the UK (6.4%) and Argentina

| (6.1%), according to local registry data.
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with pre-1991 immigrant location decisions by coyrdf origin. The remaining question,
then, is whether settlement patterns by countiyrigfin pre-1991 are in fact correlated with
the location decisions of recent immigrants.

This type of instrument has been shown to be viaidthe US, where immigration
flows have been very large since 1965 and manyddscaf high-quality data are available.
It is a priori unclear whether it will work for thease of Spain. The large boom in
immigration started around year 2000, and the g of foreign-born individuals in
Spain in the early 1990’s was small. We exploreptteglicting power of our instrument by
estimating the following set of regressions:

(7)) Mye = e + U + L+ Ee

For each country of origin, we estimate the refegiop between our “imputed” inflows
(Ze) and the actual immigration flows @Y1 Then we aggregate all countries of origin and
estimate the following combined specification.

@) M, =&, +a.+y +u,

The results can be found in table 2. “Imputed” rigm flows are significantly associated
with actual inflows for all countries of origin (egpt “other Africa”). The coefficients
range from 0.3 to 2.3, and thé fRom 14 to 89%, depending on the country. The dostb
specification indicates that the instrument (togettvith the two sets of fixed effects)
predicts 80% of the actual migration inflow (asioaded by the B not shown in the table).
The coefficient is 0.75 and strongly significant.

These results show that4s a strong instrument for M(actual migration flows), the
explanatory variable in equation 1. In the speatfans for employment and industry mix

(equations 2 and 5), the variable to be instrunterged\L.,. Thus before reporting the

13



second-stage results of those specifications itioge8, table 3 shows the results of the

first-stage regression, which is the following.

(@) AL, =725 +a,+py +u,

er, 2001
Note the instrument has been expressed as a prapoftthe 2001 population in each cell,
so that both dependent and independent variable ta same normalization. Table 3
reports the results from several different speaifans. The first one includes all 156 (r,e)
cells and is unweighted. The second column weiglh eell by the square root of its 2001
population (ler200). Columns 3 to 6 drop the cells with very sma#lesin 2001. Finally,
column 6 has robust standard errors that are cagstat the supra-regional level, since
Spanish provinces are grouped into 17 larger “stateith common parliament and
legislation. The table shows the first stage isyv&rong, i.e. our “imputed” migration
inflows do a good job at predicting recent charigete size of the potential labor force at
the region-education leverhis finding implies that foreign-born immigrati@mgnificantly

altered the skill composition of the labor forceSpanish regions.

3. Results

3.1 Displacement

Table 4 reports the results of estimating the i=g10m model shown in equation 1. The
dependent variable is the percent change in thenpat labor force in a given (r,e) cell
(%ALe), and the main explanatory variable is the migratilow into that cell between

2001 and 2006 (M).
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The table reports both OLS and IV specificationfie TOLS specifications show
estimated coefficients that are always significandifferent from zero and larger than 1 in
magnitude. This suggests that the immigrant floasgehnot displaced native workers in the
same region and education level.

Since one may worry that the location decisiondath native and immigrants are
driven by unobserved economic conditions that may wat the region-education level, we
instrument the actual migration flows with the “ioipd” flows described in section 2.3,
thus using the exogenous variation generated dy eagrant settlements and their “pull”
effect over recent immigrants. The IV results confthat migrant inflows do not appear to

have displaced native workers.

3.2 Employment Rates

Having confirmed that the recent immigrant inflowgnificantly affected the size and
composition of the labor force across Spanish registandard closed economy models
would predict changes in relative wages and redatimployment rateJ.able 5 reports the
results of estimating equation 2, where the depandariable is the percent change in the
regional employment rate of workers of a given adion level (YANRg) and the
explanatory variable of interest is the changeha size of the potential labor force
(%ALe)).

The OLS results show that region-education cdilt treceived a higher inflow of
immigrants did not experience a significant decimé¢he overall employment rate. In fact,

coefficients are positive in all specifications aignificant in most of them. A 1% increase

19 Card and DiNardo (2000) also find no displaceneffect of immigration across US metropolitan areas.
Our finding for Spain confirms our prior, based the lower geographical mobility of native-born werk
within Spain relative to the estimates for the US.
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in the labor force in a given cell is associatethvai 0.7 to 1% increase in the employment
rate.

Again, endogeneity concerns lead us to focus enlth specifications (first stages
shown in table 3). The first two columns suggeat tince we account for the endogeneity
of migration inflows, their effect on employmentimsfact negative, as expected, although
the estimated elasticities are small and not dantly different from zero. Moreover, once
we drop the cells with very small sizes in 200le #stimated effects are positive and
remain mostly insignificant.

Overall, the results suggest that the large imatign inflow that took place in Spain

between 2001 and 2006 did not harm the employnates of native&’

3.3 Industry Structure

According to the standard Hecksher-Ohlin modelinanease in the supply of one type of
potential workers will either i) lead to a reductim the relative wage (and thus the relative
employment rate) of that type, or ii) will not aftethe wage structure but will lead to an
expansion of the sectors that use that factorivelgtmore intensively, while not affecting
the factor intensities in any industry. In thiseasade across regions would lead to factor
price equalization (the “Rybczinsky effect”), sathhe migration inflow would not affect
local employment or wages.

Regions would simply adjust to the labor supplycshby specializing more in the

sectors that use the now relatively more abundactof more intensively. For instance,

? Using a different approach, a recent paper bya3aw et al. (2007) finds no significant effect of
immigration on employment rates at the nationatléw Spain for the second half of the 1990’s.
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regions that receive a larger inflow of high schdapouts would expand their production
of the goods and services that require a more siteruse of high school dropouts.

We have shown so far that migrant inflows affectedional labor forces, but left
regional employment rates by education level ungbdf This speaks against prediction

I). Thus our next step is to test for predictiontine Rybczinksy-type adjustment.
3.3.1 Output mix

The “between-industry” regressions, shown in tahleshow the proportion of the inflow
that has been absorbed through changes in indskiykeeping initial factor intensities
constant (equation 5).

The first panel includes all 17 industries in tmalgsis. The OLS results suggest that
between 7 and 9 percent of the population increasegiven education level was absorbed
through changes in the output mix. In the IV spgeatfons, the estimated size of the effect
increases slightly to 10 to 13 percent, but sigaffice levels are low.

According to the Rybczinsky theorem, immigrationulebbe absorbed through changes
in trade and sectoral specialization across regibhis suggests that the changes in output
mix driven by immigration should take place mostyraded sectors (Ethier, 1972). Thus
the second panel of table 6 shows the results tohatsng the between-industry effects
only for traded sector<.

Once we restrict the analysis to traded sectbes, QLS effects become very close to
zero and statistically not significant. The IV riésisuggest that changes in the output mix
account for 3 to 4% of the increase in potentidolasupply, but these effects are not

significantly different from zero.

2! Recall that under the model in Card (2001), thiplies that wages have not been much affectedreithe
22 \We follow the classification of traded sectorsgesfed by Hanson and Slaughter (2002) and folldwyed
Lewis (2003).
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Our between-industry regression results suggedt #t least at the level of industry
dissagregation analyzed, regional economies didadpist to the immigrant inflow by
increasing specialization in the industries thaduthe more abundant type of worker more
intensively. This rejects the Rybczinsky-type efffpeedicted by open economy models.
This result is in line with the findings in Lewiq03) for US metropolitan are4$.

Thus so far we have found that the large laboplyughocks induced by immigration
did not result in lower overall employment rates,im increasing specialization across
regions through changes in industry mix. Therefardollows that the existing industry
structure must have accommodated the increasinglysupf labor by using more
intensively the type of worker that became reldyiveore abundant (typically, high school
dropouts). This is what we test in the next section

3.3.2 Worker mix

What fraction of the worker inflow has been absdrbg changes in worker mix, keeping
the initial industry scale constant? This is whatealled the “within-industry” (WE) effect
in section 2.2 (see equation 4). In order wordsanayze the extent to which regions that
have experienced large immigration of a partictype of labor have absorbed the increase
in supply by employing that factor more intensivélyoughout all industries operating in
the region, holding constant industry sizes atipmetigration levels. Thus we now estimate
regressions of the form shown in equation 5, bugretthe dependent variable is WE

The results are displayed in table 7. The OLS ipatons suggest large, significant
within-industry effects. Changes in worker mix asgimated to have accommodated 36 to

55% of the changes in the potential labor forcewbenh 2001 and 2006. The IV

%3 Gandal, Hanson, and Slaughter (2005) test thdsetgin the context of immigration in Israel. They not
find support for Rybczinsky-type effects either.
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specifications confirm that within-industry adjustnts accounted for 34 to 54% of the
inflows.

Table 8 shows the full decomposition (see equat®basd 4) for the specification with
144 cells, unweigthed, with robust clustered stashaarors. The IV results indicate that
about 25% of the increase in the labor force indumgimmigration was absorbed through
non-employment, i.e. about a fourth of the addalopotential workers remained non-
employed. Since this figure is similar to the nonpboyment rate among the overall (pre-
migration) population, this result is consistenthathe inflow having no effect on overall
employment rates.

Changes in industry mix across regions accountedoifity 12% of the increase in
potential workers (not significantly different froreero). Most of the increase (about 54%,
or more than 70% of the employment adjustment) atsorbed through changes in worker
mix in the existing industry structure, i.e. aldustries using the more abundant type of
labor more intensively. Finally, the remaining matetion effect accounted for the

remaining 10% (not significant).

4. Conclusions

Spain has recently transitioned from a countryrafgeation to one of immigration. Since
year 2000, Spanish regions have received very langagration inflows. In 2006, 20% of
the working-age population in the province of Mddmwas foreign-born (16% in
Barcelona), up from 9% (5%) in 2001. This largéanfwas relatively unskilled compared

with the native population.
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We provide estimates of the causal effect of imatign on regional employment rates
as well as on regional output mix and worker mixheg industry level. Methodologically,
we follow a spatial correlations approach, exphgjtiregional variation in immigration
flows. We also construct a Card-type instrumentfanges in the composition of the labor
force by region, using the exogenous variation mgileg historical settlement patterns of
early immigrants.

We find that immigration has led to an increasttal employment, with practically no
effect on employment to population ratios at thggaeal level. The increase in employment
took place through a large effect on worker mie, the substitution of more educated
workers for the now relatively more abundant lesicated ones within industries.
Immigration did not appear to have a significanfieef on output mix, suggesting no
Rybczinsky-type effects.

Overall, and despite the large differences in labarket institutions and the access of
immigrants to public services, the channels of stipient appear to have been surprisingly
similar to those found for US metropolitan areaswls, 2003). Mostly, all industries in
each region have adapted their relative factor irements to the changes in the skill
composition of the local labor force.

Recent studies for the US (Lewis, 2003) and Germ@ustmann and Glitz, 2007)
using firm-level panel data suggest that the adjast mechanism at work may involve
firms in regions receiving the inflow of unskillegbrkers adopting production technologies
that use that type of labor more intensively. Syrélirther work is needed in order to
understand the process of technology adoption atlg significant changes in the

composition of local labor forces.
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Figure 1. Fraction of High School Dropouts by Regio 2006
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Table 1. Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
Mer 156 9507 20582 -1577 154994
MedLer2000 156 0,103 0,143 -0,327 1,025
Ler 156 9507 22065 114 192139
Zed Ler,2001 156 0,109 0,165 0,010 1,634
%AL ¢ 156 0,064 0,428 -0,777 2,813
%ANe, 156 0,150 0,543 -0,784 4,585
%ANRe, 156 0,074 0,117 -0,474 0,578
UEq 156 -0,051 0,145 -0,350 0,882
BEer 156 0,137 0,111 -0,167 0,476
WEe 156 -0,039 0,201 -0,587 0,456
|Eer 156 0,016 0,125 -0,324 1,335
BET,, 156 0,029 0,051 -0,166 0,165

Note: The number of observations corresponds t@§@ns times 3 education levels. All
variables are constructed using 2001 and 2006 ERA @The first four variables also use
Census 2001 data, and the third and fourth alsthes€ensus 1991. Details on variable
definition and construction can be found in secon
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Table 2. Actual and Imputed Migration Flows, 20010@

Country of origin Coefficient Stdev

France 1,0915 (0,2020) K
Italy 1,0338 (0,2691)
Portugal 0,6425 (0,1849)  ***
UK 0,8942 (0,3083) =
Germany 0,6636 (0,1477) K
Other EU-12 0,9296 (0,3232)  *
Other Europe 0,5659 (0,0963) K
Morocco 0,5594 (0,1258) K
Other Africa 0,5743 (0,4893)

USA 1,3272 (0,1435) ==
Cuba 0,8714 (0,1832) ==
Argentina 0,4635 (0,1348)  ***
Venezuela 0,5424 (0,0848) K
Mexico or Canada 1,3027 (0,0991) ok
Other Central Am. and

Caribbean 0,3143 (0,1573)  *

Other South America 0,872 (0,0342) ok
Asia and Oceania 2,3373 (0,5296)  *x*
ALL COUNTRIES 0,7527 (0,0540)  ***
N 156

Note: Each coefficient is from a different regressiThe dependent variable is the 2001-
2006 migration inflow from each country of origikl ), and the main explanatory
variable is the imputed migration flowdd. The regressions also include region and
education fixed effects. One asterisk indicateni@ance at the 90% confidence level, two
indicate 95%, and three indicate 99%.
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Table 3. First Stage Regression Results

1 2 3 4 5 6

Zes 1,1956 ** 15093 ** 17671 ** 28328 ** 23868 ** 23868 ***
(0,2757) (0,3330) (0,3533) (0,5900) (0,5259) (0,7533)

Educ2 05303 ** 058 ** 05712 ** 05618 ** 05869 ** 05869 ***
(0,0653) (0,0484) (0,0465) (0,0471) (0,0421) (0,0699)

Educ3 05258 ** 0,6001 ** 05682 ** 05313 ** 05007 ** 05907 ***
(0,0654) (0,0545) (0,0465) (0,0480) (0,0559) (0,0593)

Region

f-e? Y Y Y Y Y Y
Weights? N Y N N Y Y
Drop

small? N N Y Y Y

Robust? N N N N N

Cluster? N N N N N Y
N 156 156 152 144 144 144

Note: Each column reports the coefficients fromfeedent regression. The dependent
variable is the percent change in the populatiozaich (r,e) cell, %L.. One asterisk
indicates significance at the 90% confidence letvab, indicate 95%, and three indicate
99%.
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Table 4. Displacement Results

OLS 1 2 3 4 5 6

Mer 1,4963 *** 15011 ** 14574 14243 ] 5409 k] 5409 e
(0,2476) (0,2140) (0,1711) (0,1637) (0,1707) (0,1077)

v

Mer . 5,8436 ** 2,7549 17139 ¥+ 19161 ¥+ 19161

(2,5193) (0,5896) (0,3007) (0,3489) (0,4113)

t (1st st.) 0,28 1,93 3,88 6,38 5,57 5,57

Region

f-e? Y Y Y Y Y Y

Educ. f-e? Y

Weights?

Drop

small? N N Y Y Y Y

Robust? N N N N N Y

Cluster? N N N N N

N 156 156 152 144 144 144

Note: Each cell reports the coefficient and staddaror (in parenthesis) from a different
regression. The dependent variable is the perd¢eamtge in the population in each (r,e) cell,
%AL . One asterisk indicates significance at the 9086idence level, two indicate 95%,
and three indicate 99%.
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Table 5. Employment Results

OLS 1 2 3 4 5 6

%AL 0,0892 ** 00724 * 00702 * 0,035 * 00766 * 0,0766 *
(0,0302) (0,0327) (0,0400) (0,0404) (0,0394)  (0,0299)

\Y

%AL o -0,1562 -0,0509 0,0037 02119 * 0,18 * 0,18
(0,0980) (0,0849) (0,0896) (0,0937) (0,0954)  (0,1428)

Region f-e? Y

Educ. f-e? Y Y Y Y

Weights? N Y N N Y Y
Drop

small? N N Y Y Y

Robust? N N N N N

Cluster? N N N N N Y
N 156 156 152 144 144 144

Note: Each cell reports the coefficient and stadaaror (in parenthsis) from a different
regression. The dependent variable is the perd¢eamge in the employment to population
ratio in each (r,e) cell, ZNRe. One asterisk indicates significance at the 90#fidence
level, two indicate 95%, and three indicate 99%.
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Table 6. Between-Industry Effects

All sectors 1 2 3 4 5 6

OLS

%AL ¢ 0,0684 ** 0,0717 ** 0,0947 ** 0,0819 ** 0,0815 ** (0,075 ***
(0,0185) (0,0196) (0,0259) (0,0240) (0,0275) (0,0248)

\Y

%AL ¢ 0,1084 * 0,208 ** 0,1288 ** 0,1097 * 0,118 0,1039
(0,0477) (0,0486) (0,0577) (0,0563) (0,1251) (0,0909)

Only traded sectors

OLS

QAL ¢ 0,0066 0,01 0,0146 0,0136 0,0072 0,0081
(0,0083) (0,0091) (0,0119) (0,0111) (0,0081) (0,0082)

\Y

QAL ¢ 0,0366 0,0318 0,0374 0,0294 0,0351 0,0298
(0,0223) (0,0227) (0,0267) (0,0263) (0,0455) (0,0383)

Regionf-e? Y Y Y Y Y Y

Educ. f-e? Y Y Y Y Y Y

Weights? N Y N Y N Y

Drop

small? N N Y Y Y Y

Robust? N N N N Y Y

Cluster? N N N N Y Y

N 156 156 152 152 144 144

Note: Each cell reports the coefficient and staddaror (in parenthesis) from a different
regression. The dependent variable is the perd¢amge in the scale of each industry in a
region, weighted by the initial employment leveltloé industry for a given education level
as a share of the population in the region-educatédl (BE.). One asterisk indicates
significance at the 90% confidence level, two iatkc95%, and three indicate 99%.
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Table 7. Within-Industry Effects

All sectors 1 2 3 4 5 6

OLS

QAL ¢, 0,3634 ** (04211 *** (0,534 ** (05622 *** (/547 ** (5285 ***
(0,0256) (0,0265) (0,0278) (0,0271) (0,0280) (0,0219)

\Y

QAL ¢, 0,34 ¥ 0,379 *** (05136 *** 0,5106 *** (0,5379 ** (,5217 ***
(0,0649) (0,0652) (0,0616) (0,0633) (0,0793) (0,0620)

Region f-e? Y Y Y Y Y Y

Educ. f-e? Y Y Y Y Y Y

Weights? N Y N Y N Y

Drop

small? N N Y Y Y Y

Robust? N N N N Y Y

Cluster? N N N N Y Y

N 156 156 152 152 144 144

Note: Each cell reports the coefficient and staddaror (in parenthesis) from a different
regression. The dependent variable is the perdemtge in the factor intensity of each
industry in a region, weighted by the initial emypitent level of the industry for a given
education level as a share of the population ineélgeon-education cell (WH. One
asterisk indicates significance at the 90% configdevel, two indicate 95%, and three
indicate 99%.
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Table 8. Summary of Non-Employment, Between anchWiEffects

Nonemployment Between Within Interaction
(UEe) (BEe) (WEe) (IEey)
OoLS
Coeff. 0,2367 e 0,0815 ok 0,547 ok 0,1348 ok
Stdev (0,0320) (0,0275) (0,0283) (0,0307)
v
Coeff. 0,2453 ok 0,118 0,5379 ok 0,0988
Stdev. (0,0770) (0,1251) (0,0793) (0,0982)

Note: Each cell reports the coefficient and staddaror (in parenthesis) from a different
regression. The dependent variable is given irctihemn title. The reported coefficients

are for the main explanatory variab)L... All specifications include region and

education fixed effects, as well as robust standamts clustered at the supra-regional
level. The number of observations is 144 (very sowlls have been dropped). One asterisk
indicates significance at the 90% confidence letvab, indicate 95%, and three indicate
99%.
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