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ABSTRACT

Immigrant employment often concentrates in nonddagoods sectors and many immigrants
have low inter-sectoral mobility. We consider thedrserved characteristics of immigrant
employment for the question of how immigration aféea nation’s pattern of production and
trade. We model an economy producing three goauks;i® non-traded. Domestic labor and
capital are domestically mobile but internationaliymobile. Some immigrant labor is

specific to the non-traded sector. Our model inegsahat the output and trade effects of
immigration depend importantly on the sector anduma of immigrant employment.

Empirical investigation of the model's predictiomslicates that trade and immigration are

complements.

JEL classification: C23, D5, F16, F22, J61, O15

Keywords: trade, immigration, non-traded goodsc#juefactors, panel.



NON-TECHNICAL SUMMARY

DOESIT MATTER WHERE IMMIGRANTSWORK?

TRADED GOODS, NON-TRADED GOODS, AND SECTOR SPECIFIC

EMPLOYMENT

The effects of immigration on a nation is an ongoiarea of investigation in
economics. A traditional emphasis has been theteffieimmigration on the wages of native
workers. Since immigration increases a nation’®iaupply, the theoretical prediction in a
labor supply — labor demand framework is that inmatign will lower the wages of native
workers. Many studies have refined this basic ptexh to consider the skill levels of
immigrants compared to native workers. Regardlessst empirical studies find little
evidence that immigration materially affects dortestages. Recent work notes correctly
that, if a nation is open to trade, an increasegplyuof labor can be absorbed by a
reallocation of productive factors (including lapacross industries with no change in wages.
This reallocation effect is known in the theoretiigerature on international trade as a
“Rybczynski effect.” Empirical evidence of such affect has recently been found with
respect to migration among US states.

If immigration does not materially change wagegs,ibstead leads to a reallocation of
resources across industries, then attention dindits the effect of immigration on wages to
the effect of immigration on a nation’s sectorait@an of production and, by extension, trade.
The effects of immigration on output and trade hasn fundamentally overlooked in the
literature concerned with the effects of immigratidn response, this paper first examines,
theoretically, the effect immigration would be egf® to have on a nation’s pattern of
production and trade. Importantly, the theoreticaddel takes into account two observed
aspects of immigrant employment: 1) immigrant emplent concentrates in non-traded
goods sectors (i.e., services) and 2) some immigiralue to language problems, low skill
levels, illegal status, etc., have low mobility ween sectors. The model’'s theoretical
predictions are then assessed empirically in a Eaai@DECD countries over the period from
1980 to 2001.

The theoretical model specifics an economy thatipces three goods: a non-traded
good (services), an exported good, and a good dbaipetes with imports (the import-
competing good). Domestic labor and capital workand are mobile between, all three
sectors. The low inter-sectoral mobility of somarimgrant labor is captured by specifying

that some immigrant workers are employable onlyhim non-traded goods sector, and are



therefore immobile between sectors. An inflow afeign workers is then allowed to contain
a mixture of two types of workers: those employadiy in the non-traded services sector
and those, like native workers, employable in aggta. Several key insights emerge from
the theoretical analysis.

First, immigration raises production of non-tradeetrvices as long as some new
immigrants are the type employable only in the tranled services sector. Second, whether
export and import-competing production rises ofisfaith immigration depends on a
relationship between the existing share of immofoieign workers in total service sector
employment and the fraction of new immigrants tratthe type employable only in the non-
traded services sector. At one extreme, if all mamigrants are the type employable only in
the non-traded services sector, export productsss rand import-competing production falls
with immigration. These output changes imply a ctemgntary relationship between trade
and immigration, so that immigration increases dradt the other extreme, if all new
immigrants are the type employable in any sectwntexport production falls and import-
competing production rises. These output changeglyinirade and immigration are
substitutes, so that immigration reduces trade.

When a new inflow of foreign workers contains a rafxboth types of workers, the
pattern of sectoral output changes depends onxXiséng employment share of immobile
foreign workers in the non-traded services seatongared to the fraction of new immigrants
that are the type employable only in the non-trasledices sector. In general, the lower the
existing share of immobile foreign workers in totan-traded services sector employment,
or the larger the share of such workers in any mawe of immigration, the more likely is
export production to rise, and import-competingdurction to fall, and hence for trade and
immigration to be complements. This suggests thatiaced industrial nations, who have
significant native employment in non-traded sersisectors, and who are also more likely to
experience inflows of the type of workers (e.gw Iskilled, illegal) employable only in such
sectors, are more likely to experience an incr@asgport sector output, and therefore trade,
with immigration.

We also examine how trade liberalization would effecentives to migrate in our
model. A unilateral reduction in trade barriergéasnd to raise the incentive to immigrate for
those foreign workers who are employable only ia tion-traded services sector and to
reduce the incentive to immigrate for those foreimprkers employable in any sector. These
conclusions apply to trade liberalization by a omtivhose export sectors intensively use

capital relative to labor in production (e.g. inttisdized nations). For countries whose export



sectors are instead intensive in labor rather tegmital (e.g., developing countries), the
incentives to immigrate are the reverse of thoatedtabove.

Having developed the theoretical predictions of thedel, we then empirically
examine the model's implications with respect te #ifect of immigration on the output of
non-traded goods (services) and traded goods (esypdthis analysis is conducted using a
panel of OECD countries over the period from 138@Q01. The empirical findings indicate
that, consistent with the theoretical model, immatgm raises production of non-traded
services. The results also indicate that tradeiamaigration are complements, contrary to
the widely held view that immigration and trade sustitutes.

Overall, the theoretical relationships and empiriradings indicate that the effects of
immigration depends importantly on the nature aacta of immigrant employment. The
findings of our analysis have important implicagdior the design of immigration policies,
particularly polices that target particular typesworkers (e.g. skilled workers) and that
discourage immigration of the type of workers hkeéb be employable only in non-traded
services sectors. The findings further suggestttieatrade enhancing effects associated with

trade liberalization may be enhanced by a compléangmelationship trade and immigration.
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DOESIT MATTER WHERE IMMIGRANTS WORK?

TRADED GOODS, NON-TRADED GOODS, AND SECTOR SPECIFIC
EMPLOYMENT

The effect of immigration on an economy is a tagficontinuing importance. Always
a central issue in the US context, immigration hasently also become central in the
European Union (EU) context: the expectation ofepoally large flows of workers from
East European accession countries raised suffiéeans about adverse labor market and
government budget impacts to cause the EU-15 tokbdaceding countries’ workers from
their markets for up to seven years. Such fearensedre that the effects of immigration on
an economy are not yet fully understdols Table 1 indicates, the share of migrants in the
total population of most OECD countries, exceptnEemand Belgium, has been rising. These
trends, and the ongoing political debate, sugdpegtunderstanding the effects of immigration

on an economy has both increasing importance amdaging relevance.

Instert Table 1 About Here

In terms of the effects of immigration, a centratds of the economics literature has
been the impact of immigration on domestic facticgs. Early studies adopted a partial
equilibrium perspective to consider the implicatiasf an immigration induced increase in
domestic labor supply for the wages of domestickenrs. Such studies often found little
evidence of significant wage effects. Recent stidmave instead adopted a general
equilibrium, open economy, framework to suggest ghiack of significant wage effects may
reflect the operation of a Rybczynski effect; thereased labor supply is absorbed not by a
change in domestic factor prices but instead bgadlacation of factors (including labor)
across sectors, and hence by a change in the alegtdtern of production. Recent research
by Hansen and Slaughter (1999) indeed finds evelémsuggest a Rybczynski effect in the
context of migration flows between US states. Hawmigration affects the sectoral pattern
of production is thus an important issue that hasnbfundamentally overlooked in the
literature dealing with the effects of immigration.

The effect of immigration on a nation’s sectoratt@an of output is simultaneously

linked to the long-standing question, in the in&tional trade literature, of whether goods



trade and international factor movements are comfes or substitutés. Both the
theoretical and empirical trade literature have tigo$ocused on international capital
mobility and have concluded that trade and cagltals can be either complements or
substitutes. However, in most trade models, whedhgubstitute or complement relationship
arises between trade and an internationally motaitgor derives from which factor is
assumed to be used intensively in a country’s éxpector. In addition to presuming a
complement or substitute relationship, most analyéenternational factor flows assume that
the domestic and internationally mobile factor ammogenous. Hence, as in the case of
capital flows, studies of international labor flowt® not differentiate characteristics of
immigrant labor from those of domestic labor, evfem distinction is made between workers
with different levels of skill. Ignoring potentigllimportant characteristics that differentiate
immigrants from native workers precludes a moreeganunderstanding of the effects that
immigration may have on an economy. In particuthfferences between immigrants and
native workers may have important implications tee sectoral output effects arising from
immigration.

One important observed characteristic of immigrasithat many work in relatively
low-skilled service sector occupations (e.g., Istebstaurants, domestic helpers, etc.) and
are therefore, to a large extent, employed in sectdhose output is not internationally
traded. The OECD (2004, pp. 55) notes the sectocertration of immigrant employment
within OECD countries: “Foreigners are generallyemlxepresented in construction,
hospitality and catering, as well as in househeldises; that is, the proportion of foreigners
working in these sectors is higher than their shdrotal employment.” Figure 1 provides
graphic evidence of the employment concentratiomaf-native workers in services for
several OECD countries; as can be seen, the fracticnon-native workers employed in

service sectors exceeds 50% in all countries ex@epnany’

Insert Figure 1 About Here

Another important characteristic of immigrant enyptent is that factors such as
language batrriers, low skill levels, and possiliEgal status suggest that some immigrants
have low inter-sectoral mobility and are thereftikely to remain employed in non-traded
goods sectors. In this context, the OECD (20044p.reports that: “...foreigners are ...over-

represented in groups at risk of poor labour mairkkegration ....” Moreover, “The extent of



language ability ..., the presence of protected pid the social capital deficiency contribute
to additional barriers to foreign workers. Thugta& groups of foreign workers face serious,
lasting challenges for sustainable labour markegiration.”

The implications of the skewed and sector spedaiéiture of immigrant employment
for the effect that immigration has on an econonsgstoral pattern of output and trade, and
hence also how these aspects of immigrant employmery impinge on the question of
whether trade and immigration are complements bstiutes, has been principally neglected
in the literature. In response, we develop, in {meper, a simple model of a small open
economy that produces two internationally tradeddgoand one non-traded good. Domestic
labor and capital are mobile across all three sgcide inclusion of a non-traded good in the
model recognizes the observed concentration of grani employment in non-traded
goods’ To capture the low inter-sectoral mobility of somamigrant workers, we assume
that a fraction of new immigrants will become sfiecio the non-traded goods sector; the
remaining fraction of new immigrants instead becdit@mestic-status” workers who are
then mobile across all three sectddsilike previous work, our model does not assume tha
immigrant labor is intensive in a country’s exp@nmport-competing) sector and therefore it
does not impose, a priori, a complement or sultstitelationship between trade and
international labor flows. In addition, by allowirg given inflow of new immigrants to
contain a heterogeneous mixture of workers (igxta specific versus domestically mobile)
we significantly extend prior analyses that assumenigrants and native workers are
homogenous.

While our analysis focuses on the effects of imatign on a country’s pattern of
output and trade, our model also offers predictmimsut the effect of output price changes on
factor prices. In this regard, we use our modetdnsider the question of how immigration
responds to trade liberalization by examining tffec¢ that tariff removal would have on
wages, and hence on the incentives for labor toateg

Having developed the theoretical predictions of owwdel, we then empirically
examine the model's implications with respect te #ffect of immigration on the output of
non-traded goods (services) and traded goods (esypdihis analysis is conducted using a
panel of OECD countries over the period from 198@@01. The results indicate that trade
and immigration are complements, and they furtmefeuscore the importance of accounting
for special characteristics of immigrants in ordermore fully understand the economic

effects of immigration.



I PERTINENT LITERATURE

The theoretical trade literature has long consiidhe question of whether goods
trade and international factor movements are comgiegs or substitutes, and hence how the
pattern of sectoral outputs may respond to inteonat factor flows. General investigations
of this question in the context of the H-O modelie Mundell (1957), Markusen’s (1983),
Ethier and Svensson (1986), Svensson (1984), Markasd Svensson (1985), and Wong
(1986). The overall conclusion of these theoretwealks is that trade and factor movements
can be complements or substitutes, so resolutioth@fissue appears to be an empirical
matter.

Analyses of the relationship between goods tradkimternational factor flows in a
specific factors framework has focused on inteamati capital mobility. Most analysts adopt
the framework of Jones (1971), in which each seetaploys a specific factor (capital) and a
domestically mobile factor (labor), and assume #eaitor specific capital is internationally
mobile. A recent example is Neary (1995), who ndfest trade and capital flows are
substitutes in his model as a consequence of bisrang that (internationally mobile) capital
is used intensively in (and is specific to) the artpcompeting sector. Similarly, although not
employing a specific factors framework, trade amdernational factor flows were
complements in Markusen’'s (1983) analysis as aemurence of his assuming that the
internationally mobile factor was used intensivelythe receiving country’s export sector.
Hence, in such models, substitutability or completaety between trade and factor flows
derives from the assumption about which traded gamttor (export or import-competing)
exclusively employs, or intensively employs, theernationally mobile factor.

The implications of introducing a non-traded sectoe model with internationally
mobile, but sector specific, capital was explorgdJones, Neary, and Ruane (1983). The
impetus for their model was to explain the posgjbibf two-way capital flows between
countries. Given the focus of their analysis, thigy not address, not did they intend to
address, the guestion of whether trade and cdjotat were complements or substitutes.
Moreover, by having a single “tradables” sectorithmodel could not (by definition)
address, as we do in this paper, questions abeuidttern of sectoral output changes among
traded goods sectors (i.e., export versus impartpaiing).

Given that the prior literature on capital mobilltgs considered the effect of capital
mobility on trade when capital is sector specifiayould seem that by re-labeling capital as

labor, the results obtained from the existing #itare would provide a sufficient set of



theoretical results to make a separate analysihether trade and labor flows (immigration)
are substitutes or complements redundant. Howsuet) a simple re-labeling would ignore
important characteristics of immigrant employmend ahereby also ignore the potential
implications of these special characteristics.

In particular, as we will demonstrate, a complen{snbstitute) relationship can arise
not only by assuming, a priori, that an internaglbnmobile factor is specific to a country’s
export (import-competing) sector, but also from #ssumption that a given factor inflow
consists entirely of homogeneous units of thatofladtvhen a given factor inflow is instead
allowed to consist of heterogeneous units of aermationally mobile factor, the presumed
complement (substitute) relationship is no longesuaed. To our knowledge, no model of
international factor mobility has considered thelication of allowing a given factor inflow
to consist of heterogeneous units. Moreover, we ghbw that in contrast to previous
models, trade and immigration can be complementis(gutes) in our model even when
immigrant labor is not the factor used intensiviglya country’s export (import-competing)
sector. In this respect, our analysis both compiegsnand significantly extends prior analyses
of both labor and capital mobility.

Most of the relevant prior literature has dealthwihternational capital mobility.
Among the studies dealing with labor mobility, tedsy Djajic (1997) and Grether, de Melo,
and Muller (2001) have relevance to our presendystiDjajic’s (1997) model of illegal
immigration shares some similarity with our modelthat he assumes that illegal migrants
are specific to an intermediate goods sector whaogeut is used to produce two traded final
goods. However, since Djajic’s focus was the eftédatlegal immigration on wages, he did
not address the question of whether illegal imntigraand trade are complements or
substitutes in his model.

Grether, de Melo, and Muller (2001) explore theitpal economy of immigration in
a direct-democracy framework by combining a mediater model with the traditional Jones
(1971) specification in which each of two sectargpiys sector specific capital and labor is
domestically mobile between sectors. Whereas they ndt specifically address the
relationship between trade and immigration, theyfidd that, in a variant of the model that
assumes one of the two goods is non-traded, ineeasmigration leaves households better
off compared to the model when both goods are trattereby implying that a clear majority
of voters would favor additional illegal immigratio This result suggests the possible

importance of including a non-traded good whenshglthe effects of immigration.



Empirical investigations of whether trade and in&ional factor movements are
complements or substitutes have primarily focusedvbether increased trade is associated
with a reduction in any disparity of factor pricéssually wages) between countries, or
whether increases in trade are accompanied by tiedadn international labor movements.
In a recent survey, Leibfritz, O’Brien, and Dum@2003) find a variety of conclusions. They
note that while some earlier empirical work offeredidence to suggest factor price
equalization, and hence a substitute relationséiwéen trade and international factor flows,
more recent work has not.

Evidence for a substitute relationship betweeneradd international labor flows
comes from authors such as Straubhaar (1988) atié 2001, 2002) who examine data on
intra-EU trade and intra-EU labor flows. Evidence & complementary relationship comes
from authors such as Cogneau and Tapinos (1995),examined the relationship between
trade and emigration for the specific case of Moopcand from Richards (1994), who
concluded that trade and immigration appeared tadmplements in the context of Latin
America.

Whereas most empirical analyses have examined timaplements-substitutes
question by looking only at simple correlationsvixtn trade and labor movements, Wong
(1988), using data for the period 1948-1983, egecha@xport and import functions for the
US to obtain estimated Rybczynski effects with eesgo changes in capital and labor. His
results suggested a complementary relationship detwUS trade and international
movements of either capital or labor.

The above review of the literature indicates thhaé tevidence regarding the
relationship between trade and international factwvements is far from conclusive.
Theoretically, trade and international factor flovas be complements or substitutes. Which
of these relationships evidences itself in theoadtmodels depends largely on which traded
good sector is assumed to use the internationadlyiley homogeneous, factor intensively in
production. In the case of labor migration, someadet® that consider special cases such as
illegal immigration have also modeled such migraass sector specific. However, such
models do not embrace the broader nature and d¢bastics of immigrant employment
indicated by the data. Empirically, evidence fog thature of the relationship between trade
and immigration is mixed. Many empirical investigas have considered only the case of a
particular country or of a particular region. Inms® cases, the nature of the relationship

between trade and immigration has been investigated) simple correlation analysis or has



been based on casual empiricism. A broader and mgoeous analysis of the trade and

output responses that arise from immigration isetoge warranted.

Il THE MODEL

We assume a small open economy that produces gloaats: an exported good (x),
an import-competing good (m), and a non-traded doddBelow, we will often refer to the
non-traded good as “services.” There are threefaadf production: capital (k), domestic
labor (d), and immigrant labor (i). Capital and dstic labor are freely mobile across all
three sectors whereas immigrant labor only worksaimd is therefore specific to, the non-

traded services sectVr.

The full employment conditions for the model canNréten:

(1) Vd = adex + adem+ aanl
(2) Vk = akax+ akam-'- aan|
() Vi=3,Q

where V; is the fixed domestic supply of factor “z,’j @ the output in sector “j” and
&; denotes the input requirement of factor “z" peit ofi output in sector “j". Writing these

three equations in matrix form gives:

adx adm adn Qx Vd
(4) a'kx a'km a‘kn Qm = V
0 0 &) \Q ) VM

k

or more compactly
(5) AQ=V.

The matrixA is commonly called the factor input requirementgnr.

We assume that production of the export good igtalaiptensive, that production of
the import-competing good is domestic labor-inteasand that production of the non-traded
good is the most labor intensive in terms of tdédlor employed per unit of capital. The

ordering of capital-labor ratios across sectothésefore assumed to be:



®) .
adx adm ( a'dn + ain)

As written, the capital-labor ratio in the non-tedd good sector appropriately
measures capital relative to the total labor (daimedus immigrant) employed in that sector.
However, for later results we will also need to mak assumption about the use of capital
per unit of each type of worker in the non-tradedviees sector. In this regard, we assume
that the non-traded sector is also the most domkdipr-intensive sector, so that the entire
ordering of capital-labor ratios is then assumelen

(7) %>%>%>%>A'vii
% Am An A (At a)

II.LA  TheEffect of Immigration on Production and Trade

To determine the change in outputs, and by extansiade, that will arise from
immigration we totally differentiate equations (B)- and solve the resulting system for the
changes in outputs in terms of the changes in fattpplies. Doing this gives the following

set of comparative static equations in matrix form:

akmain ~ admain admakn_ akmadn
dQ>< ain akmadx - ain akx aﬂm an a<m adx_ ain ‘% adm ain a<m ad; an ao(adn dVd
(8) dQ = B aﬁn a<>< an adx adn ao(_ am adx de
dQ, A Bmax ~ B Bm A AmBx BB m FnAmBix  Rn A i dv
0 O akmadx ~ admak

B B Byx ~ B Ao B

To examine the effect of immigration on the pattefnoutputs, we assume that a
given inflow of new migrants contains a heterogersemix of workers. Specifically, we
assume that a fraction of incoming foreign workers will have domestic Wer status, and
thus be freely mobile across all sectors, while rismaining (1x) of new migrants will
instead become specific to the non-traded sengeesor’™ An inflow of “I” new foreign
workers therefore increases the stock of mobile ektim workers by the amount @¥ Al,
and increases the stock of sector specific immigwaorkers (i.e., immigrant labor) by the

amount dV = (1 - A)l. Inserting these factor supply changes into &) assuming without



loss of generality that | = 1, we obtain the follog/expressions for the output change in each

sector:

(9) de - (Qjmakn_ akmadr) +A( akma'in+ akma'dn_ a'dma)r,
av] CHCRESENEN

(10990 = (BB~ Bnd) + A" 3y8” B Bl
dv, 3, (8na.~ a8

(11) dQn = (1_A) (akma'dx_ akxadn‘) - (l_A)
a8 (8na aan a,

The denominator in expressions (9) and (10) isdé&erminant of the factor input

requirements matrix A i.e.|',a‘| = (akm%_ akxad”) which must be non-zero. This condition

is satisfied if the capital-labor ratios in the expand import-competing sectors differ
(i.e.,akx/adx # adrr). The value of this determinant is negative ifwesassume, the export

sector is more capital-intensive than the imporngeting sector (i.e.f"‘kx/adx> B adm).

One could instead assume the import-competing iséstmore capital-intensive than the
export sector. However, our empirical analysis wile data on OECD countries and, for
most of these countries, it is reasonable to asdimamiethe export sector is more capital-
intensive than the import-competing sector. Thietenining the output response in each

sector reduces to determining the sign of the nataein each of the above expressions.

I1.A. 1 The Export Sector

The effect of immigration on the output of the extpgood is determined by (the
negative of) the sign of the numerator in (9). Afte-arrangement this numerator can be

written

_ s ) (,k
(12) (@, + 8y) Al A)km[((l_ A)j [1 ; ﬂ

m

wherek, =a,/(a,+ a,) and k,, = a,,/ a,,are respectively the capital-labor ratios in

the non-traded and import-competing sectors amda,/(g, + a,) is the initial share of



sector specific immigrant workers in total non-gddsector employment. The sign of (12)
depends only on the relationship among the termsgurare brackets.

Consider first the case wheke= 0, so that all new immigrants become specifith®
non-traded sectdt.In this case, the sign of (12) is determined by shyn of the following

expression:

(13) n___k

By definition, kn/(l— s) = a./ a,is the ratio of capital to domestic labor employred

the non-traded sector. Expression (13) is therefegative given our assumption (see (7))
that the import-competing sector is more capitalndstic labor intensive than the non-traded
sector. Since (9) is then positive, an inflow ofeign workers that consists entirely of
workers who become specific to the non-traded seatses the output of the export good.

For the more general case where @ <1, so that a new inflow of foreign workers
contains both sector specific and domestic-statmkevs, the effect on export sector output
depends, in a complicated way, on the terms inregoiackets in (12). However, insights are
possible. First, we note that the ratigkk, is less than one given our assumption that the

import-competing sector is more capital-intensikiant the non-traded sector. This implies

that the expressiOI(ul—(kn/Kn)) in (12) is positive and less than one. Given thise can

deduce that (12) is unambiguously positive, andcaehat production of the export good
unambiguously falls with immigration, if the emphognt share of sector specific immigrants
in the non-traded sector exceeds the fraction of inemigrants that become sector specific,
that is, if s/(1 -A) = 1. This condition is more likely to be satisfidgbtlarger is\, that is, the
larger is the fraction of new immigrants with (miebi domestic worker status. K is
sufficiently large, a decline in export sector protion arises because the immigration
induced increase in the stock of domestic worketpiires that these workers be absorbed
mainly by the domestic labor intensive import-cotimpg sector. As the import-competing
sector expands, it draws capital from the expoctase reducing production of the export
good.

If instead s/(1 A) < 1 then (12) can be negative or positive, amiclexport sector
output could either rise or fall with immigratiof.o gain further insight, we ask what

conditions would make it more likely that productiof the export good rises with

10



immigration (as was the case when= 0). By inspecting (12) under the assumption that
s/(1-\) < 1, one can deduce that the smaller is the sd{ib-A), the more likely is export
production to rise with immigration (since this reak(12) more likely to be negative). This
in turn requires that the new inflow of foreign Wwers contains either a high fraction of
workers who will become sector specific (large {)-or that sector specific workers are a
relatively small fraction of total employment irethhon-traded sector (small s). This suggests
that countries such as the United States, who sigwificant total employment in non-traded
goods sectors, and which also experience inflowsakers likely to be sector specific, are
more likely to experience an increase in exportgemutput with immigration.

Another condition that would make an increase ipoek production more likely
relates to the relative sizes of the capital-lataios in the non-traded and import-competing
sectors. Specifically, the smaller is the ratiokkm/ the more likely, other things equal, that

(12) is negative, and hence the more likely thatoetxsector output rises with immigration.

(1-(k/k0))

This follows since the smaller is kn/km the clogeunity is the term
S)

recall that the latter is now assumed to be less tme. Thus, when s/(R} < 1, the larger is

. In turn,

the closer is this term to unity, the more Iikeé;ﬂ_( to exceed s/(1 &), where we
the divergence in capital-labor usage between tdmetraded and import-competing sectors
(i.e., the smaller is ¥kn), the more likely that export sector output risath immigration.
An alternative interpretation of this relationslépthat, the smaller isk, , the smaller can
be the share (1X) of sector specific workers in any given inflowraw foreign workers and
still have an increase in export sector output.

The preceding analysis of the effect of immigratmnthe output of the export good

can be summarized as follows. When ® <1 then

9Q ot S 51

dv, (1-1)
(14) Z\Q; <0 if i _SA) > (1—%

OIQX>Oif S <|1-
dv @A)

WhenA = 0, then
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d .
(15) d(\?/X >0(<0) if ((1515) —kmj <0 (>0

[1.A.2 The I mport-competing Sector

How production of the import-competing good respotal immigration is indicated
by expression (10). A re-arrangement of the numerato (10) yields the following
expression:

(16) wm+mgw&a—A{@r5ﬂ——ilﬂ

k ()

X

Comparison of (16) and (12) indicates an expectgahngetry between these
expressions. Like the case of export productioa, dign of (16) depends in a complicated
way on the relationship between the existing empleyt share of sector specific immigrants
(s) and the share of sector specific immigranthénew wave of immigrants (I\), as well
as the relationship between the capital-labor ratioseimém-traded and export sectors.

We again consider first the case for which theoinfbf new foreign workers consists
entirely of sector specific workers (i.e\,= 0). In this case, determining the sign of (16)

reduces to determining the sign of the following expogssi

(ﬂ{&—@?$}

Since k,/(1-s) = &,/ &, is the ratio of capital to domestic labor employeche

non-traded sector, (17) is positive given our assiomp(see (7)) that the export sector is
more intensive than the non-traded services sattcapital relative to domestic labor. Since
(10) is then negative, production of the import-cetimg good falls if all new immigrants

become specific to the non-traded sector. Thisltemgether with the previous result that
production of the export good rises wher 0, implies that trade will increase when all new
immigrants become specific to the non-traded sesvgector. This trade effect follows since,
assuming demand unchanged, a fall in the outpuhefdbmestic import-competing sector
implies an increase in imports and, assuming bal&ricade, also an increase in exports

(which was anyway predicted whar= 0). Hence, when all new immigrants become specifi
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to the non-traded sectdrade and immigration are complemenisiportant to note is that
this complementary relationship arises in our mosighout assuming, as does most prior
literature (e.g., Markusen (1983)), that the inteomatlly mobile factor is used intensively in
the export sector.

Now consider the more general case for which D<1, so that some of the new

immigrants will have (mobile) domestic worker sgat&imilar to the export sector analysis,

the term(l—(kn/kx)) in (17) is less than one sincg < 1, given our assumption that the

export sector is more capital-intensive than the-tnaded sector. Given the latter, (17) will
be unambiguously negative, and hence productiorthef import-competing good will
unambiguously rise with immigration, if s/(1»& = 1. From the export sector analysis, we
found that production of the export good unambigiypdalls when s/(1 A) > 1. Hence, in
our model,trade and immigration are substitut®@ghen the existing employment share of
sector specific immigrants exceeds the share ofimawnigrants that become sector specific,
that is, when s/(1x) = 1.%

The possibility of a substitute relationship arisesour model because we have
allowed a given inflow of migrants to contain a tmpe of both sector specific and domestic-
status worker¥. As found above, trade and immigration are unamhiglyocomplements in
our model if new immigrants consist entirely of teespecific workers. This underscores the
importance of accounting not only for the charastes of immigrants (e.g., skilled versus
unskilled, legal versus illegal, etc.) but also foe teector and the nature (e.g. sector
specificity) of employment of each type of migrawhen considering the effects of
immigration on an economy.

If instead s/(1 -A) < 1 then, as was the case for export productiargymtion of the
import-competing good may rise or fall with immigom. When s/(1 -A) < 1 one can
deduce, by a reasoning similar to that done foretkgort good, the conditions under which
production of the import-competing good is likety fall. In this regard, expression (16) is
more likely to be positive, and hence productiothefimport-competing good more likely to
fall, the smaller is the ratio s/(1 ). Therefore, the smaller is the share of sectocifpe
workers in total non-traded sector employment (s}he larger is the fraction (1\) of new
immigrants who will become sector specific, the miikely that production of the import
competing good will fall with immigration. Intuitely, the larger is the fraction of new
foreign workers that become sector specific the ldg® inflow of new foreign workers

represents an increase in the stock of mobile diienesrkers, and hence the less likely is

13



the inflow of new foreign workers to contribute da increase in production of the import-
competing good. From the export analysis we fourad the smaller is s/(1 ) the more
likely is export production to rise with immigratio This, and the above analysis for the
import-competing sector, suggests that the smallsf(L —A) the more likely are trade and
immigration to be complements.

Finally, expression (16) is also more likely togmsitive, and hence production of the
import-competing good more likely to fall, the srealls the ratio k. Thus, the larger is
the capital-labor ratio in the export sector coreglatio that in the non-traded sector, the more
likely is production of the import-competing goaal fall with immigration. The preceding
discussion of output changes for the import-competingpsean be summarized as follows.

When 0 <A <1then

Qo oif 5 51

> 2
av, )

(18) A g S >[1—ﬁj
Y i

Qg S <[1—ﬁj.

WhenA = 0, then

d .
(19) d?/”’>0(<0) if (kx—(llj‘s)j<0(>q

I1.A.3 The Non-Traded Goods Sector

The effect of immigration on production of the nimaded good is clear from (11),
namely, production of the non-traded good must sisdong as the new inflow of foreign
workers contains at least some workers who willobpee specific to the non-traded sector,
that is, as long as (1A) > 0. Conversely, production of the non-traded gaodrichanged if
the new inflow of foreign workers consists entirelfyworkers with domestic worker status

(i.e.,A = 1) The output response in the non-traded sectorteaefore be summarized as:
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(20) % >0 if (1-4)> 0 and zero otherwis

That production of the non-traded good rises witimigration was expected since
any increase in the stock of immigrant workers msisice these workers are specific to the
non-traded sector, raise the output of this seictarder to absorb the increased supply of
these workers. However, whether expansion of thetramled sector comes at the expense of
the export or import-competing sector, in termseafuced output, depends on the fraction of
new immigrants who become sector specific comptrede existing share of sector specific
immigrants in non-traded sector total employmens. e have found, the higher is the
fraction of sector specific workers in the new wadfeimmigrants, and the lower is the
employment share of existing sector specific im@igs in the non-traded sector, the more
likely is immigration to raise output in the expaector and to lower output in the import
competing sector, and hence to increase tfade.

Lastly, we have found that production in the ex@ord import-competing sectors can
either rise or fall when s/(1A) < 1. Although it is possible for production ofthdhe export
and import-competing good to fall, it is not possithat both sectors experience an increase
in production since this would require an increas¢he use of capital in all three sectors,
which is not possible given that the stock of i fixed in our model¥ Therefore, since
production of the non-traded good must rise with m@w inflow of sector specific immigrant

workers, one (or both) of the traded goods sectmst contract.

[1.B PARTIAL AMNESTY FOR IMMIGRANT WORKERS

In our model one could also think to examine theecaf “partial amnesty” in which
some fraction of existing sector specific immigramrkers gain domestic worker status and
thus become mobile across all sectors (e.g., hyinigsofficial work permits to illegal
immigrants or by providing training that allows ingrants to assimilate into the general pool
of workers). In the context of our model, it is alethat converting some sector specific
immigrant workers into mobile domestic workers wbhlave the same qualitative effect as
an increase in the stock of domestic workers aldneorder to absorb the increase in
domestic workers the import sector would need foaexl, the export sector would need to
contract, and by implication, trade would be redluddoreover, since a partial amnesty of
the existing stock of immigrants entails a reduttiom the number of sector specific

immigrant workers, the output of the non-tradeddyowust fall.
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[I1 TRADE LIBERALIZATION AND IMMIGRATION

This section briefly considers the implications @ir model for the question of
whether a move by a country toward freer trade @amhance or reduce incentives to
migrate to/from that country. An assumption of targlysis is that migration flows respond
to international wage differentials. Given thiswasption, we consider the effect that a fall in
the domestic price of the import-competing goock thuthe removal of a tariff imposed on
imports of this good, has on factor pri¢é3he direction of these factor price changes, and i
particular the change in the wage of sector sgeniimigrants, then indicates whether trade
liberalization will increase or reduce incentives migration.

Denote the prices of goods by(P= x, m, or n), denote “r” as the rental rettionone
unit of capital, “w” as the wage of immigrant laband “u” the wage of domestic labor. The

zero profit conditions for each sector can themvh#en:

P = a,u+ g,r

(21) Py = 8ypU+ 8"

P, =a,ut+ a,r+a,w

To examine how an exogenous change in an outped prould affect input prices we

can solve each of these equations for r in tern#, f, and w.

r :i—&u
Ay A

(22) r :i—%u
m akm

R B

r=[i_iwj_ﬁu

Treating the output prices and the immigrant waggds parametric, each of these
equations (i.e., factor price frontiers) can bepbed as shown in Figure 2. Each curve
indicates, for given values of the output priced anmigrant wage, the values of r and u
compatible with zero profits in each sector. Asvghan Figure 2, the point where these three

curves intersect is the economy-wide zero profitildarium. We note that in Figure 2 the

16



mm curve is drawn steeper than the xx curve t@cefbur assumption that the export sector
is capital-intensive relative to the import-compgti sector. The implication of this
assumption for the effect of an output price chamgénputs prices will be further discussed
below.

Insert Figure 2 About Here

Now consider the effect of imposing an import fatfifat raises the domestic price of
the import-competing good. Graphically, this pradeange shifts the mm curve up and to the
right as shown by the curve labeledmhin. Since the price of exports is fixed on world

markets (small country assumption), the xx cunass fixed.

Insert Figure 3 About Here

Therefore, to restore the economy-wide zero pmxtilibrium, the nn curve must
shift until it intersects the xx curve at the sgomont where the fm’' curve now intersects the
XX curve. Since, by assumption, the price of tha-ttaded good is also fixed, the shift in
curve nn is accomplished by a fall in the wagemmigrant workers (w). This fall in the
immigrant wage leads to the new nn curve labeled Therefore, in the context of our
model, an import tariff raises the wage of domestirkers but lowers the return to capital
and the wage of sector specific immigrant workers.

By reversing the above analysis, we conclude taatf removal would raise the
return to capital and the wage of sector specifimigrant workers but lower the wage of
domestic (and domestic-status immigrant) workeendd, if immigration responds to a wage
differential, a move toward freer trade would irege the incentives for sector specific
workers to immigrate but lower the incentive forntstic-status workers to immigrate.
Phased in terms of “legal” versus “illegal” immigta, trade liberalization would create
incentives for illegal immigration and create degntives for legal immigration in our
model.

As can be seen in Figure 3, the effect of the ftamf the wage of sector specific
immigrants depends on whether the mm curve ieflait steeper than the xx curve. We have

drawn the mm curve steeper than the xx curve siwveeassume the export sector is more
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capital-intensive than the import-competing seckbowever, if the reverse were true, then
the effect of the tariff on the wage of sector sjpe@nmigrant workers would be opposite

that found above. Hence, if the import-competingt@eis more capital-intensive than the
export sector, then a move toward freer trade woaide the wage of domestic-status
workers and lower the wage of sector specific inrang workers, and hence increase the
incentive for sector specific workersemigrate

The preceding results suggest that, if comparatdsantage follows the Heckscher-
Ohlin prediction, the relationship between immigratand trade liberalization would be
different for capital abundant and labor abundanintries. A capital abundant country that
alone pursues freer trade in goods would be exgeitteexperience an inflow of sector
specific type workers and an outflow of domestaiss workers. Conversely, a labor
abundant country that alone pursues freer tradgoods would experience an outflow of
sector specific workers and an inflow of domestaitss workers. The case in which both
capital and labor abundant countries liberalizprablematic in the present model since one
country’s domestic-status workers may become anatbentry’s sector specific workers.
Clearly, a proper analysis of this case requirea,rminimum, a two-country model.

Linking (informally) these results to the previoaisalysis of immigration and trade,
we conjecture that, for capital abundant countriesilateral trade liberalization could
enhance trade not only by reducing barriers toetiadyoods, but also because these countries
are more likely to experience an inflow of foreigorkers who become employed in, and are
specific to, the non-traded sector. As we have dotdme higher is the fraction of immigrants
that become sector specific, the more probablenimigration to increase exports and to
reduce import-competing production, and to theeefemhance the pro-trade effects of trade

liberalization.

IV EMPIRICAL ANALYSIS

In this section, we explore empirically the relagbips between immigration, the
output of non-traded goods (services), and tradpofis). Our theoretical model suggests
that, to the extent some immigrants are (becomekiSp to the non-traded sector,
immigration will be associated with an increasethie output of non-traded goods. For
exports, the effect of immigration depends on tle of new foreign workers and the share

of sector specific immigrants already working i thon-traded sectors of an economy. Our
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empirical analysis of exports in relation to imnaigon is therefore intended to identify
whether the actual relationship between exportsimmaigration is positive or negative, and
consequently whether the data reveal immigratiod amports to be complements or

substitutes.

IV.A Modéd Specification

We estimate two sets of relationships: one betvex@orts and immigration, and one
between the output of services and immigrationedh case, we use GDP per capita as a
control for differences in country wealth and sar®l, in the case of services output, also for
the known relationship between services output@B& per capitd We further include the
square of GDP per capita to allow for the posgibdif a nonlinear relationship between each
dependent variable and GDP per capita.

Our data sample includes three countries (Aus@iermany, and Switzerland) that
have “guest worker” programs. By definition, suctograms skew the mix of incoming
foreign workers toward those who will be, in them@ology of our theoretical model,
“domestic-status” workers, and they may also cheangwloyment of such immigrants into
traded goods sectors. To control for this, we axteour immigration variable with a dummy
for these guest-worker countries. Given the abtwe relationships to be estimated take the
form :

(23)Yit = Bo + B1:GW + B (Immigration;..1) + Bz (GW-Immigratiory.1)

+ B4-(GDP per capitg) + Ps'(GDP per capitg)? + &

The variable Y is either exports or services output in countt itime t. We use
lagged immigration since we expect there to beggdd effect between the time a migrant
arrives and the subsequent impact on trade andcesreutput. The variable GW is the
dummy variable for guest-worker countries. The afale “GWImmigration.,” is the
interaction variable between the guest-worker agustmmy and lagged immigration.

Our empirical analysis can be thought to be undongethe sign of a Rybczynski
effect associated with a change in a countssteck of workers. This suggests that the
appropriate specification to estimate would invalve level of output in relation to tlsock
of immigrant workers. However, lacking reliable @an immigrant stocks, and for statistical
reasons, we instead estimate (23) using the chéirge difference) in each dependent

variable and the GDP per capita contfils.
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We estimate specification (23) using two differeneasures of the immigration
variable, total immigration and net immigratione(j. immigration minus emigration). We
prefer the total immigration variable for two reasoFirst, many countries in our sample do
not report emigration, so limiting ourselves to metmigration would involve reduced
degrees of freedom. Second, we suspect that, Asdait on imports and exports of goods,
the data on inflows (immigration) are likely to b®re accurate than the data on outflows
(emigration). The net immigration variable may #fere be subject to measurement error.

In summary, our regression model specifies the anolmange in either exports or
services output in relation to immigration laggeteo/ear, an interaction variable between
lagged immigration and a dummy for guest-workergpaon countries, the annual change in
GDP per capita, and the square of the annual char@BP per capita.

With respect to services output, the theoreticatleh@redicts that immigration will
unambiguously raise output of non-traded goods.tWéeefore expect a positive relationship
between services output and immigration. Since ieoaly interested in that part of services
likely to be non-traded, we limit our focus to data non-financial services, which is further
broken down into two categories: “wholesale/retaih-financial services” and “other non-
financial services.”

With respect to exports, we examine total expoftgamds and services as well as
each component separately: exports of goods anortsxpf services. The theoretical model
indicates that the relationship between exports iamadigration depends on the share of
sector specific immigrants already working in then#iraded services sector relative to the
fraction of new immigrants that become sector dpeas well as the relative use of capital
and labor in the export and import-competing sectdr The higher is the share of new
immigrants who become specific to the non-tradextasethe more likely is there to be a
positive relationship between exports and immigratHowever, since either a complement
or substitute relationship is theoretically possibie have no a priori expectation for the sign

of the coefficient between exports and lagged innatign.

I1V.B Data

Annual data on total inflows and outflows of migisfor the period 1980-2001 were
taken from the OECD’s Trends in International Migpa Database (OECD (2002Y).The
migration data refer to permanent flows and theeefexclude tourists, etc. For the time

period studied, data were available in various ydar twenty OECD countries: Australia,
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Austria, Belgium, Canada, Denmark, Finland, FranGermany, Ireland, Italy, Japan,
Luxembourg, the Netherlands, New Zealand, Norwaytugal, Sweden, Switzerland, the
UK, and the US. Australia, Canada, France, Ireldtady, Portugal, the UK, and the US do
not report outflows.

Data on gross domestic product, population, expafrtgoods and services, and the
output (value added) of “wholesale/retail non-fio@h services” and “other non-financial
services” were taken from the OECD National Accesudatabase. The sector “other non-
financial services” includes non-business servieash as public administration and health
care’ The “wholesale/retail non-financial services” e@ncompasses wholesale and retail
trade as well as hotel, restaurant, and transpamtactivities. Total services is calculated as
the sum of the outputs of these two service caiegoifhe data on GDP, exports, and
services output are measured in 1995 US ddffars.

Since we have panel data, we performed standasiftescross-sectional correlation,
serial correlation in the panel, and group-wiseetescedasticity. These tests indicated first
order autocorrelation in the levels of both sersioatput and exports. We correct for these
AR1 processes by using first differences in thepeetve datd” Tests for group-wise
heteroscedasticity in the residuals using the nexti¥Vald statistic indicated its presence. In
addition, the Breusch-Pagan Lagrange Multiplier jLfdst for independence of the errors
across panels indicated that the errors are nepindent but are correlated across countries.
Because we have an unbalanced panel, we weredimiteur choice of corrective estimation
techniques. We therefore used the Prais-Winstaersfttemation to obtain panel-corrected
standard errors to account for group-wise hetedzstecity. We further specified that the

covariance matrix be calculated using all availabiermation™"

IV.C Results

Tables 2a, 2b and 2c presents summary statistithdadata samples used to estimate
specification (23) for services output, goods amdvises exports, and goods exports and
services exports separately when total immigrai®rused as the immigration variable.
Tables 3a, 3b and 3c present the correspondingmiafiion for each sample when net
immigration is used as the immigration variablee ®mple correlation between the annual
change in services output and lagged immigratidh3§; the correlation between the annual
change in goods and services exports and laggedgnaion is 0.47. The corresponding
correlations for net immigration are 0.11 for tosarvices output and 0.16 for exports of

goods and services.
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IV.C.1Results for Services Output

The results of estimating specification (23) foe thach of the three categories of
services output are reported in Table 4. For tigeessions using total immigration (columns
1-3 in Table 4) the coefficient on lagged immigpatis positive and highly significant in all
cases, consistent with the prediction of the thiezalemodel. For the regressions that use net
immigration (columns 4-6 in Table 4), the coeffiti®n lagged immigration is positive and
highly significant for Total Services and Other 8ees, and is positive and significant at the
10% level for Wholesale Services. These results ase consistent with our model's

prediction that non-traded goods output rises vaitimigration.

Insert Table 4 About Here

The coefficient on the interaction between the dynfion guest-worker countries and
total immigration (columns 1-3 in Table 4) is negatand highly significant for each of the
three categories of services output. When net imatimn is used (columns 4-6 in Table 4)
the coefficient on the interaction variable areikiny negative and highly significant except
for “Wholesale Services.” These results suggest dhguest worker program, which skews
the mix of immigrants toward domestic-status woskeserves to offset the expansionary
effects of immigration on services output — a resahsistent with our theoretical model. To
determine if this offset is complete, we testedhfipothesis that the sum of the immigration
coefficient and the guest worker interaction caégfit is negative. When total immigration is
used as the immigration variable, the hypothesis megected at the 5% level for all three
categories of services, indicating that the negasffect of guest worker programs is not
strong enough to completely offset the generallsithe effect of immigration. This finding
also holds, except for “Wholesale Services,” whest mmmigration is used as the
immigration variable; the hypothesis was rejectetha 5% level for “Total Services” and
“Other Services” but can be rejected only at th&1dvel for “Wholesale Services.”

The coefficient on per capita GDP is positive, ggeeted, and significant in all cases
except for “Other Services” when net immigrationused as the immigration variable. In
addition, except again for “Other Services,” whet immigration is used as the immigration
variable, the coefficient on squared GDP per capitzegative and significant. These results

indicate a non-linear relationship with respectih@anges in services output: changes in GDP
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per capita have an increasing but diminishing nmaigeffect on the growth of services

output.

IV.C.2Results for Exports

Table 5 reports the results of estimating (23) dach of the three categories of
exports. The coefficient on immigration is positiaed highly significant in all cases except
for “Goods and Services Exports” when net immignatis used as the immigration

XXiV

variable™" Overall, these results indicate that exports amehigration are complements; a

finding that is consistent with the predictionsoof theoretical modet:"

Insert Table 5 About Here

As with the services output regressions, the codefit on the guest-worker
interaction variable is negative and significantewhtotal immigration is used as the
immigration variable (columns 1-3 in Table 5), asdhegative and significant only in the
separate “Goods Exports” and “Services Exportstaggjons when net immigration is used
as the immigration variable (columns 4-6 in Table 5

Given the negative coefficient for the guest work®eraction variable, we again
tested for each model the hypothesis that the duheammigration coefficient and the guest
worker interaction coefficient is negative. Whert mamigration is the dependent variable
we failed to reject the hypothesis in all casesamigy that the negative effects of targeting
domestic-status type immigrants creates a sulestitatationship between exports and
immigration in guest worker program countries. Hgare this conclusion is reversed when
total immigration is used as the immigration valéalthe hypothesis that the sum of the
coefficients is negative was rejected for both “@®&xports” and for “Goods and Services
Exports.” For “Services Exports” the hypothesislddoe rejected only at the 12% level. The
difference in results for the two measures of inmatign creates uncertainty about the true
effect. The only conclusion that seems possibiiatstage is that, for countries with guest
worker programs, the likelihood that exports ananigration are substitutes is increased; a
result that is consistent with the predictions off theoretical model.

Finally, the coefficient on per capita GDP is pesitand significant in all cases. In

addition, in all cases, the coefficient on squaBdP per capita is negative and significant.
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As was the case for services output, this resulicates a non-linear relationship between

changes in exports and changes in GDP per capita.

V CONCLUSION

This paper has presented a model of an economythvitle factors of production; two
traded goods and one non-traded good. The purdabe onodel was to discern the output
and trade effects associated with immigration wienemployment of some immigrant labor
is restricted to the non-traded goods sector. Tmpiecal facts regarding immigrant labor
motivated the structure of our model. First, a Bigant fraction of immigrant employment is
concentrated in sectors whose output is, to a laxgent, not internationally traded. Second,
some immigrants face significant and persistentidx@ to mobility across sectors within
their host country. In constructing a model th&etaccount of these aspects of immigrant
employment, we have demonstrated that where immignaork, and the characteristics of
their employment, have important implications fbe teffect of immigration on a nation’s
pattern of production and trade. Moreover, by aif@vthat a given inflow of new
immigrants contains a heterogeneous mixture ofigarevorkers, either a complementary or
a substitute relationship between trade and imrii@racan emerge in our model. Thus, in
contrast to prior literature that has modeled aerimationally mobile but domestically sector-
specific factor, a complementary (substitute) reteghip can arise in our model without
assuming that the internationally mobile factorused intensively in the export (import-
competing) sector.

Empirical examination of the predictions of our rebth a panel of OECD countries
indicated that, consistent with our model, the autpf services rises with the level of
immigration. In addition, we found that trade (expd and immigration are complements.
We also found that, consistent with our model, ttasnplementary relationship between
trade and immigration is reduced, and could bersaek by immigration policies, such as
guest-worker programs, that target domestic-stgfues immigrants and which may direct the
employment of such immigrants into traded goodsossec

Our theoretical model indicates that the higherthis fraction of sector specific
immigrants among new immigrants, and the lowerekisting employment share of sector
specific immigrants in the non-traded sector, trerarlikely that immigration will increase

output in the export sector and decrease outpthénimport competing sector, and hence
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increase trade. Therefore, the higher is the fvaatif new immigrants that become employed
in the non-traded sector, the more probable thaetand immigration are complements. One
policy implication of this relationship is that aaues for which immigrant workers are
presently a small share of non-traded sector emmoy are more likely to experience an
increase in export sector output consequent to gration, under the caveat that immigration
policy does not discourage the type of (sector ifipgdmmigrants likely to become
employed in non-traded goods sectors.

Not only do we have empirical confirmation of oupdel, our empirical results go
one step further to suggest that it not only mategnere immigrants become employed, but it
also matters from what country migrants arrive. ¥éos arriving from a country where they
are more likely to integrate into the domestic lapool, or to have attained the skills to work
in traded goods sectors, will reduce the positifeces on non-traded goods output and may
result in trade and immigration being substitutasthis regard, our model has implications
for targeted immigration policies, such as thoseat tlencourage high-skilled labor
immigration. To the extent that our results holakgeting only high-skilled workers may
remove the potential for the complementary prodrdenefit that would arise from the
employment of sector specific immigrants in nordé@ goods sectors.

Our model suggests that integrating immigrants ihi® general pool of domestic
workers would shift production from export to impeompeting sectors and would therefore
reduce trade. However, this does not mean thatuatigoshould limit rather than encourage
the integration of immigrant workers into its ecanosince these sectoral output changes say
nothing about national welfare, which may be sigaiftly enhanced by such integration,
particularly when social dimensions are considered.

In the context of our theoretical model we also nexeed the effect of trade
liberalization on the incentives for workers to maige. We found that the incentives for
migration following trade liberalization differectween capital abundant and labor abundant
countries. In particular, for a capital abundantirdoy, a movement toward freer trade in
goods creates an incentive to immigrate only faséhforeign workers likely to become
specific to the country’s non-traded goods secldns implies that for capital abundant
countries, the pro-trade effect of trade liberdi@amay be enhanced by the complementary
relationship between trade and immigration foune&mmost new migrants become specific
to the non-traded good sector. While we did not ienglly examine this predicted
relationship between trade liberalization and ntigraflows, the general empirical support

for our theoretical model suggests that such effewty also be empirically valid.
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We conclude with some suggested interpretationd, possible extensions, of our
model. First, it is a simple matter to reinterpife¢ sector specific immigrants as unskilled
workers and domestic-workers as skilled workersinBoso allows one to then easily
interpret our findings in this context. In line tvithis theme, one could also re-label capital in
our model as high-skilled labor, domestic workessl@v-skilled labor, and sector specific
workers as unskilled labor. This extension wouldnéda richer analysis of the impact of
immigration since any given inflow of migrants cduhen contain a mix of high-skilled,
low-skilled, and unskilled workers. Moreover, sinitee export sector is then intensive in
high-skilled labor, the possibility of a complemamnt relationship between trade and
immigration may be enhanced, although, as in tkeegit model, this would likely depend on
the relative mix of each type of worker in a givieflow of new migrants as well as the
relative use of factors, in production, across@sct

Lastly, if labor were differentiated by skill leyebne might also treat capital as
internationally mobile. This would allow one to éx@ possible complementarity between
capital and labor flows. As suggested by the abthheemodel developed here suggests a rich
set of extensions that can offer more precise Insignto the economic effects of

immigration.
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TABLE 1

Stock of immigrants as a per cent of total population, 1986 and 2000

1986 2000 Average Annual

Percent Change
France 6.2 5.4 -1.0%
Belgium 8.7 8.4 -0.2%
Netherlands 3.9 4.2 0.5%
Sweden 4.7 5.4 1.0%
Canada 15.4 17.4 1.3%
Switzerland 14.5 19.3 2.0%
UK 3.2 4.3 2.2%
L uxembourg 26.4 37.6 2.5%
Germany 5.8 8.9 3.1%
Norway 2.6 4.1 3.3%
Japan 0.7 1.3 4.6%
Denmark 2.5 4.8 4.8%
us 6.2 9.3 5.0%
Austria 4.3 9.1 11.2%
ltaly 1.0 2.2 12.0%

Note: for the US and Canada the figures are foreign bgralgion as a percentage of total population. For Austria,
Canada, ltaly, and the US the year 2000 figures are from 1997

Source: Author’s calculations based on data from OECD22080OPEMI .

31



TABLE 2A

Summary statistics, sample for services output using total immigration

Variable Mean |Std. Dev. Correlations

Total Other | Wholesale| Lagged
Services| Services | Services |Immigration

Total Services 13596.6 | 28309.9 1

Other Services 4883.9 | 9217.60.80 1

Wholesale Services 8712.7 | 21632.30.97 0.62 1

Lagged Immigration 166.1 262.6 0.56 0.52 0.51 1

GDP per Capita 21297.8 | 4359.0 0.25 0.14 0.26 0.20

Notes: observations = 297, 1980-2000. Switzerland dateeport services and is therefore excluded.
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TABLE 2B

Summary statistics, sample for goods and services exports using total immigration

Variable Mean | Std. Dev. Correlations
Goods and Services L agged
Exports Immigration
Goods and Services Exports | 8892.9 | 15994.4 1
L agged I mmigration 157.4 252.8 0.47 1
GDP per Capita 21603.7 | 4343.1 0.18 0.17

Notes: observations = 325, 1980-2000. All twenty coesincluded.
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TABLE 2C

Summary statistics, sample for goods exports and services exports using total immigration

Variable Mean |Std. Dev. Correlations
Goods Services Lagged
Exports Exports Immigration
Goods Exports 8195.3| 14399.4 1
Services Exports 2123.6| 3754.4 0.76 1
L agged |mmigration 192.3 289.7| 0.45 0.50 1
GDP per Capita 22190.4| 4512.1 0.15 0.22 0.13

Notes: observations = 227, 1980-2000. Belgium, JapanNansay do not report separate data on goods exports
and services exports and are therefore excluded.
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TABLE 3A

Summary statistics, sample for services output using net immigration

Variable Mean | Std. Dev. Correlations
Total Other |WholesalelLagged Net
Services | Services| Services |[mmigration
Total Services 8719.3 189485 1
Other Services 3908.7 8300/@.81 1
Wholesale Services 4810.6 13153|D.93 0.54 1
Lagged Net Immigration 36.8 80.00.11 0.13 0.08 1
GDP per Capita 21873.3 44389).14 -0.18 -0.09 -0.05

Notes: observations = 183, 1980-2000. Australia, Carfadace, Ireland, Italy, Portugal, New Zealand, UK, USA
do not report outflows of migrants. Switzerland doesreport services and is therefore excluded.
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TABLE 3B

Summary statistics, sample for goods and services exports using net immigration

Variable Mean | Std. Dev. Correlations
Goods and Lagged Net
Services Exports Immigration
Goods and Services Exports |6395.3 | 11423.1 1
L agged Net Immigration 35.0 76.0 0.16 1
GDP per Capita 22242.0 | 4364.9 -0.06 -0.06

Notes: observations = 204, 1980-2000. Australia, Carradace, Ireland, Italy, Portugal, New Zealand, UK, USA
do not report outflows of migrants. All 20 countrieported data for Exports of Goods and Services.
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TABLE 3C

Summary statistics, sample for goods exports and services exportsusing net immigration

Variable Mean |Std. Dev. Correlations
Goods Services Lagged Net
Exports Exports Immigration
Goods Exports 5438.9 9773.1 1
Services Exports 1202.7 1954.1 0.51 1
L agged Net Immigration 46.6 97.7 0.16 0.22 1
GDP per Capita 23310.5 | 4863.2 -0.15 0.02 -0.17

Notes: observations = 115, 1980-2000. Belgium, JapanNansay do not report separate data on goods exports
and services exports. Several other countries have missirgaggory (i.e., goods versus services) data for the
1980s. Australia, Canada, France, Ireland, Italy, New ZealandUSK do not report outflows of migrants.
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TABLE 4

Regressions of services output on lagged total immigration and lagged net immigration

Variable Total Immigration Net Immigration
(1) (2) ) (4) (5) (6)
Total Other Wholesale Total Other Wholesale
Services Services Services Services Services Services
L agged immigration 90.45 26.48 63.98 275.57 129.36 146.20
(14.33)*** (4.33)*** (11.82)*** (106.95)*** | (45.64)*** (79.89)*
Guest-worker x lagged -75.07 -20.83 -54.25 -262.07 -122.71 -139.36
immigration (13.63)*** (4.24)*** (11.35)*** (108.36)** (45.60)*** (81.33)*
GDP per capita 21.69 3.11 18.578 12.36238 2.14651 10.21587
(4.31)*** (1.59)** (3.49)*** (4.55604)** | (1.96949) (3.11907)**
GDP per capita squared -0.73 -0.13 -0.59 -0.47 -0.01 -0.39(0.12)***
(0.18)*** (0.06)** (0.15)*** (0.17)*** (0.07)
GW dummy -1023.61 -763.57 -260.03 5,574.62 2,119.25 3,455.38
(2037.62) (728.20 (1849.09) (2,708.96)**| (1,049.09)** (2,074.40)*
Constant -4759.07 637.62 -5,396.69 -1,416.29| 391.19 -1,807.47
(2441.53)* (652.08) (2,050.41)*** (2,580.26) (1,104.56) (1,790.70)
R-Squared 0.52 0.40 0.47 0.11 0.11 0.09
Wald statistic 71.56 59.39 59.96 27.95 33.00 22.72
Observations 297 297 297 183 183 183
Countries 18 18 18 12 12 12

* significant at 10%; ** significant at 5%; *** sigificant at 1%

Notes: Standard errors in parentheses; Immigraditagged one period (year); Services is calculatethe total of wholesale and retail trade,
and other non-financial services; The dependentGDR per capita variables are first differenced medsured in 1995 US dollars; the
coefficient of squared GDP per capita is multiplpsd100.
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TABLES

Regressionsfor exportson lagged total immigration and lagged net immigration

Variable Total Immigration Net | mmigration
1) 2) 3) (4) 5) (6)
Goods and Goods Exports Services Goods and Goods Services
Services Exports Exports Services Exports Exports Exports
L agged 37.71 27.63 9.28 82.96 78.06 14.65
immigration (9.42)*** (7.67)** (1.89)*** (64.56) (33.70)*** (4.37)***
Guest-worker x -20.40 -13.94 -7.43 -69.68268 -75.28620 -11.60950
lagged (9.16)** (7.84)* (2.31)*** (63.16321 (31.97346)* |(5.89610)**
immigration
GDP per capita 16.29 12.93 3.02 12.05 7.25 1.56
(3.13)*** (3.32)*** (0.72)*** (2.53)*** (2.25)*** (0.46)***
GDP per capita -0.63 -0.52 -0.10 -0.48 -0.27 -0.04
squared (0.136)*** (0.139)**** (0.03)*** (0.20)*** (0.20)*** (0.02)**
GW dummy 2,184.83 2,233.94 | 740.05 7,096.13 10,006.16 1,452.96
(1,243.10)* (2,050.16) |(509.42 (2,010.02)*** | (2,813.47)*** | (543.07)***
Constant -4,447.59 -4,746.77 | -760.62 -1,951.70 -4,954.71 -1,229.39
(2,869.70) (3,419.75) |(687.46 (2,317.36) (3,150.48)| (650.45)*
R-Squared 0.36 0.32 0.41 0.16 0.22 0.21
Wald Statistic 57.4 41.02 57.16 59.92 189.05 42.28
Observations 325 227 227 204 115 115
Countries 20 16 16 13 10 10

* significant at 10%; ** significant at 5%; *** sigificant at 1%
Notes: Standard errors in parentheses; Immigragitagged one period (year); The dependent and @DRapita variables are first differenced
and measured in 1995 US dollars; the coefficiersiqpiared GDP per capita multiplied by 100.
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Shar e of non-native workers aged 25 to 54 employed in services, 1995
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Zero profit equilibrium with three goods
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FIGURE 3

Effect of import tariff on factor prices when export production is capital-intensive relative to import-competing production

rental return to
capital (r)

Uo > Uz wage of domestic labor (u)



Endnotes

' Borjas (1994, 1995) reviews the economic benefitsimigration.

" Friedberg and Hunt (1995) review studies dealiith wage effects of immigration.
" In this paper, whether trade and internationaltolaanovements are substitutes or
complements is analyzed in the sense of Markus@83(1 if an inflow of an internationally
mobile factor raises (reduces) trade then tradetlatdfactor are complements (substitutes).
An alternative definition, first associated with Nuell (1957), concerns the relationship
between goods trade, output prices, and factoepretween countries. For a discussion of
these alternative definitions see Wong (1986).

" The concentration of foreign workers in servicésmmirrors the pattern of native worker
employment in services, reflecting the increasegartance of services in most OECD
countries. Regardless, the concentration of forsgnkers in services is, by itself, what is
relevant here. Moreover, within some service sscterg., domestic household services) the
employment of foreign workers is much more conedptt than that of native workers.

¥ Moreover, for many industrial countries, a highction of national value added derives
from non-traded services sectors. It therefore segmreasingly important that any trade
model take account of such activity.

¥ It is important to note that “immigrant labor” ee§ here only to those immigrants that are
specific to the non-traded goods sector and nall immigrant (non-native) workers (some of
which will be assumed to be identical to native kes).

YI This ordering implicitly assumes that immigrantrkers are less productive than domestic
workers in the non-traded sector, that ig, > ay,. This assumption does not affect the
gualitative conclusions derived from the model.

Vil One could label new immigrants with domestic workgtus as “legal” immigrants and
those without domestic worker status as “illegafimigrants. However, one can also think of
immigrants with domestic worker status as those wha easily be absorbed into the
economy because, for example, they are highlyeskidir have a good command of the host
nation’s language.

X This is like the case of examining only an inceemmsillegal immigrants, as in Djajic (1997).

X This implies that trade and immigration will bebstitutes if no domestic workers are

employed in the non-traded sector. This followssithe fraction of sector specific workers
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in the non-traded sector (s) would then equal uaity hence the condition for substitutability
between trade and immigration, s/(A)= 1, would be satisfied.

X' Again, this contrasts with prior work where a dithge relationship is due to the
assumption that the internationally mobile fact®rritensive in, or specific to, the import-
competing sector.

X That production does not change in sectors that@na specific factor when there is a rise
only in the supply of a mobile factor is a featwfeall specific factor models. This arises
because any attempt to employ additional unitshef mobile factor in such sectors is
constrained by the unaltered supply of the spetafitor. Instead, all output adjustment must
takes place in those sectors that employ only radaitors of production.

Xl This suggests that illegal immigration is moreelik to increase trade, and legal
immigration more likely to reduce trade, since ghé immigrants as less likely to be
domestically mobile across sectors.

X' This suggests the possibility that, with interoasilly mobile capital, this “capital
shortage” might be relieved by an inflow of foreigapital. This suggests one channel by
which immigration and capital movements could benglementary. If so, it also suggests
that trade could be found to be complementary Vibth immigration and international
capital movements, as suggested in Wong (1988).

* Our analysis therefore considers only the Stofemuelson effects implied by our model.
X Across countries, GDP per capita is also highlgretated with the stock of capital per
worker. Hence, GDP per capita can also be seempasg of national capital-labor ratios.

i As described in the data section to follow, tedtsected the presence of first order
autocorrelation for both services and exports. &foee, we correctly need to first difference
before estimation.

il To jllustrate, data on recent (legal) immigramt€ngland indicates that about 10% (= (1 -
A\)) take employment in non-traded service sectohe d@ata also indicate that the share of
immigrants in total service sector employment ¢sY.i8%. These data imply that s/(A)}=
0.078/.1 = 0.78. Since s/(1M) < 1, export and import-competing production mesge ror fall
with immigration. Since England experiences sigaifit illegal immigration the actual
fraction of new immigrants who become sector-specihay be much higher — this
strengthens the case for a decline in import-comgegiroduction and an increase in export
production. To say more we would need to know thpital-labor ratio in services and

import-competing production, since export produttiises when;s/(1 —A) < (1- k/Km).
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Since s/(1 -A) = 0.78 we require that,k 0.22k, (i.e., that the services capital-labor ratio
needs to be no more than about 1/5 of the impartpating sector’s capital-labor ratio) if
export production is to rise with immigration.

“* Due to some discrepancies, data on the inflowsigfants for the UK for 1990-2000 were
double checked with the UK statistical office.

* Given the high social spending in these areasobyescountries in the panel, a measure of
non-public services would be ideal. Unfortunatehe, were limited by data availability.

I Most countries needed to be rebased from theirestimcurrency to 1995 US dollars. The
exchange rates used were taken from the Interrsdtidonetary Fund's “International
Financial Statistics.”

i |n addition, we have already discussed the apjatmmess of this transformation with
respect to our theoretical model.

i All estimations were performed using STATA’s “xgg¢ routine with the “pairwise”
option enabled.

V¥ These same results also held when a time trendnesled. For each equation, the time
trend was statistically significant. Specific réswdre available from the authors.

¥ Some commentators on earlier versions of our pgpestioned how internal migration
among EU countries would affect our results. Intipatar, a high fraction of immigrants to
EU countries are EU nationals. Since many intrariigrants are, in the terminology of our
model, “domestic-status” immigrants, a high fraatiof such immigrants would make a
substitute relationship between trade and immignathore likely. Therefore, our finding, in
the full sample of countries, of a positive relagbip between exports and immigration when
the data for EU countries includes intra-EU migsastuggests a strong complementary
relationship between trade and immigration. Ouptégcal model would suggest that a high
faction of “domestic-status” immigrants is, othdrings equal, being offset by a small

employment share of sector specific immigrantsan-traded goods sectors.
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