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DOES IT MATTER WHERE IMMIGRANTS WORK? 
Immigrant Heterogeneity and the Sectoral Pattern of Output and Trade 

 
By Harry P. Bowen and Jennifer Pédussel Wu 

 

Abstract 
 
The effect of immigration on an economy remains important.  Prior work distinguishes 

immigrant human capital while ignoring the sectoral nature of immigrant employment.  This 

paper investigates the impact of immigration on a nation's pattern of production and trade.  We 

assume an economy producing three goods, one non-traded, with internationally immobile 

domestic labor and capital.  Some immigrant labor is specific to the non-traded sector, reflecting 

two observations about immigrant employment: concentration in non-traded goods sectors and 

low inter-sectoral mobility.  Our model indicates that immigration’s effect on the output and 

trade pattern depends importantly on the sector and nature of immigrant employment.  

 

JEL classification: D5, F16, F22, J61, O15 
 
Keywords: trade, immigration, non-traded goods, specific factors 



 3

DOES IT MATTER WHERE IMMIGRANTS WORK? 

Immigrant Heterogeneity and the Sectoral Pattern of Output and Trade 

 

The effect of immigration on an economy is a topic of continuing importance.  Always a 

central issue in the U.S. context, it has recently been at the center of new state laws around 

country: this year every state has debated immigration issues and 41 states have adopted new 

immigration laws.1   Immigration has also recently become central in the European Union (EU) 

context: the expectation of large flows of workers from the 2004 accession countries raised 

sufficient fears about adverse labor market and government budget impacts to cause the EU-15 

to block acceding countries’ workers from their markets for up to seven years.   

Such fears underscore that the effects of immigration on an economy are not yet fully 

understood2  As Table 1 indicates, the share of migrants in the total population of most OECD 

countries, except France and Belgium, has been rising.  According to the OECD, immigration 

increased by 10% from 2004 to 2005, the latest year for which comparative data are available. 

Flows were highest in the United States, Spain, the United Kingdom and Canada.3  These trends, 

and the ongoing political debate, suggest that understanding the effects of immigration on an 

economy has both continuing importance and increasing relevance. 

A central focus of the economics literature dealing with the effects of immigration has 

been the impact of immigration on domestic factor prices.4  Early studies adopted a partial 

                                                 
1 The New York Times “Immigration is at the Center of New Laws Around U.S.” 6 August 2007. 
2 Borjas (1994, 1995) reviews the economic benefits of immigration.  See Zimmerman (1995) for discussion of the 
European context.   
3 International Migration Outlook 2007,  www.oecd.org/els/migration/imo 
4 Friedberg and Hunt (1995) review studies dealing with wage effects of immigration. 
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equilibrium perspective to consider the implications of an immigration induced increase in 

domestic labor supply for the wages of domestic workers often finding little empirical evidence 

of significant wage effects.  More recent studies adopt a general equilibrium open economy 

framework to suggest that an absence of significant wage effects may reflect the operation of a 

Rybczynski effect.5  Research by Hanson and Slaughter (1999) finds evidence to suggest the 

operation of a Rybczynski effect in the context of migration flows between US states.  If 

immigration does not materially change wages, but instead leads only to a reallocation of 

resources across industries, then attention shifts from the effect of immigration on wages to the 

effect of immigration on a nation’s sectoral pattern of production.  How immigration affects the 

sectoral pattern of production is thus an important issue largely overlooked in the literature 

dealing with the effects of immigration.   

This question of how immigration may impact a nation’s sectoral pattern of output is 

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

and international factor movements are substitutes or complements.6  Both the theoretical and 

empirical trade literatures have focused mostly on international capital mobility and have 

concluded that trade and capital flows can be either substitutes or complements.  However, in 

most trade models, whether trade and an internationally mobile factor are substitutes or 

complements is often directly determined by which factor is assumed to be used intensively in a 

country’s export sector.   

                                                 
5 The increased labor supply is absorbed not by a change in domestic factor prices but instead by a reallocation of 
factors (including labor) across sectors, and hence by a change in the sectoral pattern of production. 
6 Whether trade and international factor movements are substitutes or complements is analyzed here in the sense of 
Markusen (1983): if an inflow of an internationally mobile factor raises (reduces) trade then trade and that factor are 
complements (substitutes).  An alternative definition, first associated with Mundell (1957), concerns the relationship 
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Apart from presuming a complement or substitute relationship, most analyses of 

international factor flows also assume that the domestic and internationally mobile factor are 

homogenous.  Hence, as in the case of capital flows, studies of international labor flows do not 

differentiate characteristics of immigrant labor from those of domestic labor, even if a distinction 

is made between workers with different levels of skill.  Ignoring potentially important 

characteristics that differentiate immigrants from native workers precludes a more general 

understanding of the effects immigration may have on an economy.  In particular, differences 

between immigrants and native workers may have important implications for the sectoral output 

effects arising from immigration. 

One observed characteristic of immigrants is that many work in relatively low-skilled 

service sector occupations (e.g., hotels, restaurants, domestic helpers, etc.) and are therefore, to a 

large extent, employed in sectors whose output is not internationally traded.  Figure 1 provides 

graphic evidence of the employment concentration of non-native workers in services for several 

OECD countries; as can be seen, the fraction of non-native workers employed in service sectors 

exceeds 50% in all countries except Germany.  The observed concentration of non-native 

workers in services largely mirrors the pattern of native worker employment in services, 

reflecting the increased importance of services in most OECD countries.  But within some 

service sectors the employment of foreign workers is much more concentrated than that of native 

workers.  For example, the OECD (2004, pp. 55) notes the sector concentration of immigrant 

employment within OECD countries: “Foreigners are generally over-represented in construction, 

                                                                                                                                                             
between goods trade, output prices, and factor prices between countries.  For discussion of these alternative 
definitions see Wong (1986). 
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hospitality and catering, as well as in household services; that is, the proportion of foreigners 

working in these sectors is higher than their share of total employment.”   

Another characteristic of immigrant employment is that factors such as language barriers, 

low skill levels, and possible illegal status suggest that some immigrants have low inter-sectoral 

mobility and are therefore likely to remain employed in non-traded goods sectors.  For example, 

the OECD (2004, p. 64) reports that: “...foreigners are ...over-represented in groups at risk of 

poor labour market integration ....”  Moreover, “The extent of language ability ..., the presence of 

protected jobs and the social capital deficiency contribute to additional barriers to foreign 

workers.  Thus, certain groups of foreign workers face serious, lasting challenges for sustainable 

labour market integration.”   

The implications of the skewed and sector specific nature of some immigrant 

employment for the effect that immigration has on an economy’s sectoral pattern of output and 

trade, and hence also how these aspects of immigrant employment may impinge on the question 

of whether trade and immigration are complements or substitutes, has been largely neglected in 

both the economics and immigration literatures.  In response, we develop in this paper a simple 

model of a small open economy that produces two internationally traded goods and one non-

traded good.  Domestic labor and capital are mobile across all three sectors.  

Including a non-traded good in our model recognizes that a significant fraction of 

immigrant employment is in non-traded goods.7   To capture the low inter-sectoral mobility of 

some immigrant workers, we assume that a fraction of new immigrants will become specific to 

the non-traded goods sector while the remaining fraction of new immigrants instead become 
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“domestic-status” workers who are mobile across all three sectors.  Unlike previous work, our 

model does not assume that immigrant labor is intensive in a country’s export (import-

competing) sector and therefore it does not impose, a priori, a complement or substitute 

relationship between trade and international labor flows.  In addition, by allowing a given inflow 

of new immigrants to contain a heterogeneous mixture of workers (i.e., sector specific versus 

domestically mobile) our work extends prior analyses that assume immigrants and native 

workers are homogenous.  

 

I. Pertinent Literature 

The theoretical trade literature has long considered the question of whether goods trade 

and international factor movements are complements or substitutes, and hence how the pattern of 

sectoral outputs may respond to international factor flows.  General investigations of this 

question in the context of the H-O model include Mundell (1957), Markusen’s (1983), Ethier and 

Svensson (1986), Svensson (1984), Markusen and Svensson (1985), and Wong (1986).  The 

overall conclusion of these theoretical works is that trade and factor movements can be 

complements or substitutes, so resolution of the issue appears to be an empirical matter.  

Analyses of the relationship between goods trade and international factor flows in a 

specific factors framework has focused on international capital mobility.  Most analysts adopt the 

framework of Jones (1971), in which each sector employs a specific factor (capital) and a 

domestically mobile factor (labor), and assume that sector specific capital is internationally 

mobile.   A recent example is Neary (1995), who notes that trade and capital flows are substitutes 

                                                                                                                                                             
7 Moreover, for many industrial countries, a high fraction of national value added derives from non-traded services 
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in his model as a consequence of his assuming that (internationally mobile) capital is used 

intensively in (and is specific to) the import-competing sector.  Similarly, although not 

employing a specific factors framework, trade and international factor flows were complements 

in Markusen’s (1983) analysis as a consequence of his assuming that the internationally mobile 

factor was used intensively in the receiving country’s export sector.  Hence, in such models, the 

substitutability or complementarity between trade and factor flows directly derives from which 

traded goods sector (export or import-competing) is assumed to exclusively or intensively 

employ the internationally mobile factor. 

The implications of introducing a non-traded sector in a model with internationally 

mobile, but sector specific, capital was explored by Jones, Neary, and Ruane (1983).  The 

impetus for their model was to explain the possibility of two-way capital flows between 

countries.  Given the focus of their analysis, they did not address, not did they intend to address, 

the question of whether trade and capital flows were complements or substitutes.  Moreover, by 

having a single “tradables” sector, their model could not (by definition) address, as we do in this 

paper, questions about the pattern of sectoral output changes among traded goods sectors (i.e., 

export versus import-competing). 

Given that the prior literature on capital mobility has considered the effect of capital 

mobility on trade when capital is sector specific, it would seem that by re-labeling capital as 

labor, the results obtained from the existing literature would provide a sufficient set of theoretical 

results to make a separate analysis of whether trade and labor flows (immigration) are substitutes 

or complements redundant.  However, such a simple re-labeling would ignore important 

                                                                                                                                                             
sectors.  It therefore seems increasingly important that trade models take explicit account of such activity.  
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characteristics of immigrant employment and thereby also ignore the potential implications of 

these special characteristics.   

In particular, as we will demonstrate, a complement (substitute) relationship can arise not 

only from assuming, a priori, that an internationally mobile factor is specific to a country’s 

export (import-competing) sector, but also from the assumption that a given factor inflow 

consists entirely of homogeneous units of that factor.  When a given factor inflow is instead 

allowed to consist of heterogeneous units of an internationally mobile factor, the presumed 

complement (substitute) relationship is no longer assured.  To our knowledge, no model of 

international factor mobility has considered the implication of allowing a given factor inflow to 

consist of heterogeneous units.   In particular, we will show that in contrast to previous models, 

trade and immigration can be complements (substitutes) in our model even when immigrant 

labor is assumed to be the factor used intensively in a country’s import-competing (export) 

sector.  In this respect, our analysis complements and extends prior analyses of both labor and 

capital mobility.   

Most of the relevant prior literature has dealt with international capital mobility.  Among 

the studies dealing with labor mobility, those by Djajic (1997) and Grether, de Melo, and Muller 

(2001) have relevance to the present study.   Djajic’s (1997) model of illegal immigration shares 

some similarity with our model in that he assumes that illegal migrants are specific to an 

intermediate goods sector whose output is used to produce two traded final goods.   However, 

since Djajic’s focus was the effect of illegal immigration on wages he did not address the 

question of whether illegal immigration and trade were complements (substitutes) in his model.   



 10

Grether, de Melo, and Muller (2001) explore the political economy of immigration in a 

direct-democracy framework by combining a median voter model with the traditional Jones 

(1971) specification in which each of two sectors employs sector specific capital and labor, the 

latter being domestically mobile between sectors.  Whereas Grether et al. do not specifically 

address the relationship between trade and immigration, they do find that, in a variant of their 

model that assumes one of the two goods is non-traded, increased immigration leaves households 

better off compared to a model in which both goods are traded, thereby implying that a clear 

majority of voters would favor additional illegal immigration.  This result hints at the possible 

importance of including a non-traded good when studying the effects of immigration.  

The above review of the literature indicates that the evidence regarding the relationship 

between trade and international factor movements is far from conclusive.  Theoretically, trade 

and international factor flows can be complements or substitutes.  Which of these relationships 

evidences itself in theoretical models depends largely on which traded good sector is assumed to 

use the internationally mobile, homogeneous, factor intensively in production.8  In the case of 

labor migration, some models that consider special cases such as illegal immigration have also 

modeled such migrants as sector specific.  However, such models do not embrace the broader 

nature and characteristics of immigrant employment indicated by the data.  

 

II. The Model 

To study the implications for the sectoral pattern of outputs of both the sectoral bias and 

sector specific nature of some immigrant employment in non-traded goods sectors, we adopt a 
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parsimonious specification that assumes a small open economy producing three goods: an 

exported good (x), an import-competing good (m), and a non-traded good (n).  In what follows 

we will often refer to the non-traded good as “services.”  We distinguish three factors of 

production: capital (k), domestic labor (d), and immigrant labor (i).  Capital and domestic labor 

are freely mobile across all three sectors whereas immigrant labor only works in, and is therefore 

specific to, the non-traded services sector.  We emphasize that “immigrant labor” refers here 

only to those immigrant workers who are, or will become, specific to the non-traded goods 

sector; it does not refer to all immigrant (non-native) workers, some of which, like native 

workers, are (or will be) freely mobile across all three sectors of the economy.   

 

The full employment conditions for the model can be written: 

(1) = + +d dx x dm m dn nV a Q a Q a Q  

(2) k kx x km m kn nV a Q a Q a Q= + +  

(3)  i in nV a Q=  

where Vz is the fixed domestic supply of factor z, Qj is the output of sector j and azj denotes the 

input requirement of factor z per unit of output in sector j.  Writing these three equations in 

matrix form gives: 

(4) 
0 0

⎛ ⎞ ⎛ ⎞⎛ ⎞
⎜ ⎟ ⎜ ⎟⎜ ⎟ ∗ =⎜ ⎟ ⎜ ⎟⎜ ⎟

⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠

x ddx dm dn

kx km kn m k

in n i

Q Va a a
a a a Q V

a Q V
  

or more compactly  

                                                                                                                                                             
8 This of course applies within the Heckscher-Ohlin framework.  See e.g. Davis and Weinstein (2002) for an 
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(5) AQ = V . 

The matrix A is commonly called the factor input requirements matrix.   

We assume that production of the export good is capital-intensive, that production of the 

import-competing good is domestic labor-intensive, and that production of the non-traded good 

is the most labor intensive in terms of total labor employed per unit of capital.  The ordering of 

capital-labor ratios across sectors is therefore assumed to be: 

(6) 
( )

> >
+

kx km kn

dx dm dn in

a a a
a a a a

 

As written, the capital-labor ratio in the non-traded good sector measures capital relative 

to the total labor (domestic plus immigrant) employed in that sector.  However, for later results 

we also need to make an assumption about the use of capital per unit of each type of worker in 

the non-traded services sector.  In this regard, we assume that the non-traded sector is also the 

most domestic labor-intensive sector, so that the entire ordering of capital-labor ratios is assumed 

to be: 

(7) 
( )

> > > >
+

kx km kn kn kn

dx dm dn in dn in

a a a a a
a a a a a a

.9 

 

II.A The Effect of Immigration on Production and Trade  

To study the immigration induced change in outputs, and by extension trade, that will 

arise in our model we can totally differentiate equations (1)-(3) and solve the resulting system for 

                                                                                                                                                             
analysis within a Ricardian framework of factor mobility driven by the technological superiority of one country.  
9 This ordering implicitly assumes immigrant workers are less productive than domestic workers in the non-traded 
sector, that is, ain > adn.  This assumption does not affect the qualitative conclusions derived from the model. 
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the changes in outputs in terms of the changes in factor supplies.10   Doing this gives the 

following set of comparative static equations in matrix form: 

(8)   

0 0

− −
− − −

⎛ ⎞
− −⎜ ⎟ =⎜ ⎟ − − −⎜ ⎟

⎝ ⎠ −

km in dm in dm kn km dn

in km dx in kx dm in km dx in kx dm in km dx in kx dm
x

in kx in dx dn kx kn dx
m

in km dx in kx dm in km dx in kx dm in km dx in kx dm
n

km dx dm k

a a a a a a a a
a a a a a a a a a a a a a a a a a adQ

a a a a a a a adQ
a a a a a a a a a a a a a a a a a a

dQ
a a a a

⎛ ⎞
⎜ ⎟
⎜ ⎟ ⎛ ⎞
⎜ ⎟ ⎜ ⎟∗⎜ ⎟ ⎜ ⎟

⎜ ⎟⎜ ⎟ ⎝ ⎠⎜ ⎟
⎜ ⎟⎜ ⎟−⎝ ⎠

d

k

i
x

in km dx in kx dm

dV
dV
dV

a a a a a a

 

In contrast to prior work, we assume that a given inflow of new migrants contains a 

heterogeneous mix of workers.  Specifically, we assume that a fraction λ  of incoming foreign 

workers will have domestic worker status, and thus be freely mobile across all sectors, while the 

remaining (1 – λ ) of new migrants will instead become specific to the non-traded services 

sector.11   An inflow of “I” new foreign workers therefore increases the stock of mobile domestic 

workers by dVd = λ I, and increases the stock of sector specific immigrant workers (i.e., 

immigrant labor) by dVi = (1 − λ )I.   Inserting these factor supply changes into (8), and 

assuming without loss of generality that I = 1, one obtains the following expressions for the 

output change in each sector: 

                                                 
10 This is a standard “Rybczynski” analysis that treats output prices as parametric.  It therefore considers only the 
first order changes in sectoral outputs consequent to increased immigration and abstracts from the second order 
changes that, in our model, would arise from a subsequent adjustment in the price of the non-traded good.  Under 
normal regularity conditions, such second order changes will not reverse the direction of the first order changes, but 
instead only affects the overall magnitude of the changes.  In this respect, our analysis has similarities to the earlier 
“Dutch Disease” literature which considers both first order (i.e., resource re-allocation) and second order 
(expenditure) changes in a model with a non-traded good (e.g., Corden and Neary, 1982).  
11 While we treat λ as an exogenous variable, we could certainly make this more complex and model the political 
economy decisions associated with a country’s level of immigration and therefore λ.  However, one could also label 
new immigrants with domestic worker status as “legal” immigrants and those without domestic worker status as 
“illegal” immigrants.  In this case, the λ would depend on the social networks of a given country.  One can also think 
of immigrants with domestic worker status as those who can easily be absorbed into the economy because, for 
example, they are highly skilled or have a good command of the host nation’s language and in this case, the 
“choice” of λ is exogenous to the model.  
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(9) 
( )

( ) ( )λ− + + −
=

−
x dm kn km dn km in km dn dm kn

i in km dx kx dm

dQ a a a a a a a a a a
dV a a a a a

,  

(10) 
( )

( ) ( )λ− + − − +
=

−
m dn kx kn dx in kx dn kx kn dx

i in km dx kx dm

dQ a a a a a a a a a a
dV a a a a a

,  

(11) ( )
( )

( )1 ( ) 1λ λ− − −
= =

−
km dx kx dmn

i in km dx kx dm in

a a a adQ
dV a a a a a a

 

The denominator in these expressions is the determinant of the factor input requirements 

matrix A i.e., ( )= −A in km dx kx dma a a a a which must be non-zero.  This condition is satisfied if the 

capital-labor ratios in the export and import-competing sectors differ (i.e., ≠kx dx km dma a a a ).  

The value of this determinant is negative if, as we assume, the export sector is more capital-

intensive than the import competing sector (i.e., >kx dx km dma a a a ).  One could instead assume 

the import-competing sector is more capital-intensive than the export sector however, for most of 

the OECD countries it is reasonable to assume that the export sector is more capital-intensive 

than the import-competing sector.  Given this, determining each sector’s output response reduces 

to determining the sign of the numerator in each of the above expressions.  

 

II.A.1 The Export Sector 

The effect of immigration on the output of the export good is determined by (the negative 

of) the sign of the numerator in (9).  After re-arrangement this numerator can be written   

(12) ( ) (1 ) 1
(1 )

λ
λ

⎡ ⎤⎛ ⎞⎛ ⎞
+ − − −⎢ ⎥⎜ ⎟⎜ ⎟−⎝ ⎠ ⎝ ⎠⎣ ⎦

n
in dn dm m

m

s ka a a k
k

, 
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where ( )= +n kn in dnk a a a and =m km dmk a a are the capital-labor ratios in the non-traded and 

import-competing sectors and ( )= +in in dns a a a  is the initial share of sector specific immigrant 

workers in total non-traded sector employment.  The sign of (12) depends only on the 

relationship among the terms in square brackets.   

Consider first the case where λ  = 0, so that all new immigrants become specific to the 

non-traded sector.12  In this case, the sign of (12) is determined by the sign of the following 

expression: 

(13) 
( )1

−
−

n
m

k k
s

 

By definition, ( )1− =n kn dnk s a a is the ratio of capital to domestic labor employed in the 

non-traded sector.  Expression (13) is negative given our assumption (see (7)) that the import-

competing sector is more capital-domestic labor intensive than the non-traded sector.  Since (9) 

is then positive, an inflow of foreign workers that consists entirely of workers who become 

specific to the non-traded sector raises the output of the export good.   

For the more general case in which 0 < λ   < 1, so that the new inflow of foreign workers 

contains both sector specific and domestic-status workers, the effect on export sector output 

depends, in a complicated way, on the terms in square brackets in (12).  However, general 

insights are possible.  First, we note that the ratio kn/km is less than one given the assumption that 

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

that ( )( )1− n mk k  in (12) is positive and less than one.  Given this, one can deduce that (12) is 

unambiguously positive, and hence that production of the export good unambiguously falls with 
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immigration, if the employment share of sector specific immigrants in the non-traded sector 

exceeds the fraction of new immigrants who become sector specific, that is, if s/(1 − λ ) ≥ 1.   

This condition is more likely to be satisfied the larger is λ , that is, the larger is the fraction of 

new immigrants with (mobile) domestic worker status.  If λ  is sufficiently large, export sector 

production will decline because the immigration induced increase in the stock of domestic 

workers requires that these workers be absorbed mainly by the domestic labor intensive import-

competing sector.  As the import-competing sector expands, it draws capital from the export 

sector, reducing production of the export good.  

If instead s/(1 − λ ) < 1 then (12) can be negative or positive, and hence export sector 

output could either rise or fall with immigration.  To gain further insight, we ask what conditions 

would make it more likely that production of the export good rises with immigration (as was the 

case when λ  = 0).  By inspecting (12) under the assumption that s/(1 − λ ) < 1, one can deduce 

that the smaller is the ratio s/(1 − λ ), the more likely is export production to rise with 

immigration (since this makes (12) more likely to be negative).  This in turn requires that the 

new inflow of foreign workers contains either a high fraction of workers who will become sector 

specific (i.e., large (1 − λ )), or that sector specific workers are a relatively small fraction of total 

employment in the non-traded sector (small s).  This suggests that countries such as the United 

States, who have significant total employment in non-traded goods sectors, and which also 

experience inflows of workers likely to be sector specific, are more likely to experience an 

increase in export sector output with immigration.   

                                                                                                                                                             
12 This is like the case of examining only an increase in illegal immigrants, as in Djajic (1997). 
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Another condition that would make an increase in export production more likely relates 

to the relative sizes of the capital-labor ratios in the non-traded and import-competing sectors.  

Specifically, the smaller is the ratio kn/km, the more likely, other things equal, that (12) is 

negative, and hence the more likely that export sector output rises with immigration.  This 

follows since the smaller is kn/km  the closer to unity is the term ( )( )1− n mk k .  In turn, the closer 

is this term to unity, the more likely is ( )( )1− n mk k  to exceed s/(1 – λ ), where we recall that the 

latter is now assumed to be less than one.  Thus, when s/(1 - λ ) < 1, the larger is the divergence 

in capital-labor usage between the non-traded and import-competing sectors (i.e., the smaller is 

kn/km), the more likely that export sector output rises with immigration.  An alternative 

interpretation of this relationship is that, the smaller is kn/km , the smaller can be the share (1 - λ ) 

of sector specific workers in any given inflow of new foreign workers and still have an increase 

in export sector output.  

The following summarizes the preceding analysis of the effect of immigration on the 

output of the export good.  If 0 < λ  < 1 then  

(14) 

( )

( )

0 if  1 
1

0 if  1
1

0 if  1 .
(1 )

x

i

x n

i m

x n

i m

dQ s
dV

dQ ks
dV k

dQ ks
dV k

λ

λ

λ

⎧ < ≥⎪ −⎪
⎪
⎪

⎛ ⎞⎪ < > −⎨ ⎜ ⎟− ⎝ ⎠⎪
⎪
⎪

⎛ ⎞⎪ > < −⎜ ⎟⎪ − ⎝ ⎠⎩

 

If λ  = 0, then  
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(15) ( ) ( )0 0 if  0 0
(1 )

x n
m

i

dQ k k
dV s

⎛ ⎞
> < − < >⎜ ⎟−⎝ ⎠

 

 

II.A.2 The Import-competing Sector 

How import-competing production responds to immigration is indicated by expression 

(10).  Re-arrangement of the numerator in (10) yields the following expression: 

(16) ( ) (1 ) 1
(1 )

λ
λ

⎡ ⎤⎛ ⎞
+ − − −⎢ ⎥⎜ ⎟ −⎝ ⎠⎣ ⎦

n
in ln lx x

x

k sa a a k
k

 

Comparison of (16) and (12) indicates an expected symmetry between these expressions.  Like 

the case of export production, the sign of (16) depends in a complicated way on the relationship 

between the existing employment share of sector specific immigrants (s), the share of sector 

specific immigrants in the new wave of immigrants (1 − λ  ), and the capital-labor ratios in the 

non-traded and export sectors.   

We again consider first the case for which the inflow of new foreign workers consists 

entirely of sector specific workers (i.e., λ   = 0).   In this case, determining the sign of (16) 

reduces to determining the sign of the following expression: 

(17) 
( )1

⎡ ⎤
−⎢ ⎥−⎣ ⎦

n
x

kk
s

 

Since ( )1 − =n kn dnk s a a  is the ratio of capital to domestic labor employed in the non-traded 

sector, (17) is positive given the assumption (see (7)) that the export sector is more intensive than 

the non-traded services sector in capital relative to domestic labor.  Since (10) is then negative, 

production of the import-competing good falls if all new immigrants become specific to the non-
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traded sector.  This result, together with the previous result that production of the export good 

unambiguously rises when λ  = 0, implies that trade will increase if all new immigrants become 

specific to the non-traded services sector.  This trade effect follows since, assuming demand 

unchanged, a fall in the output of the domestic import-competing sector implies an increase in 

imports and, assuming balanced trade, also an increase in exports (which was anyway predicted 

when λ  = 0).  Hence, when all new immigrants become specific to the non-traded sector, trade 

and immigration are complements.  It is important to note that this complementary relationship 

does not arise from assuming, as would most prior literature (e.g., Markusen (1983)), that the 

internationally mobile factor is used intensively in the export sector.    

Now consider the more general case for which 0 < λ  < 1, so that some of the new 

immigrants will have (mobile) domestic worker status.  Similar to the export sector analysis, the 

term ( )( )1 − n xk k  in (17) is less than one since kn/kx < 1, given our assumption that the export 

sector is more capital-intensive than the non-traded sector.  Given the latter, (17) is 

unambiguously negative, and hence production of the import-competing good unambiguously 

rises with immigration, if s/(1 – λ) ≥  1.  From the export sector analysis, production of the 

export good unambiguously falls when s/(1 − λ ) ≥ 1.  Hence, in our model, trade and 

immigration are substitutes when the existing employment share of sector specific immigrants 

exceeds the share of new immigrants that become sector specific, that is, when s/(1 − λ ) ≥  1. 13  

The possibility of a substitute relationship arises in our model because we have allowed a 

given inflow of migrants to contain a mixture of both sector specific and domestic-status 
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workers.14 As found above, trade and immigration are unambiguously complements in our model 

if new immigrants consist entirely of sector specific workers.  This underscores the importance 

of accounting not only for the characteristics of immigrants (e.g., skilled versus unskilled, legal 

versus illegal, etc.) but also for the sector and the nature (e.g. sector specificity) of employment 

of each type of migrant when considering the effects of immigration on an economy. 

If instead s/(1 – λ  ) < 1 then, as was the case for export production, production of the 

import-competing good may rise or fall with immigration.  When s/(1 – λ  ) < 1 one can deduce, 

by a reasoning similar to that done for the export good, the conditions under which production of 

the import-competing good is likely to fall.  In this regard, expression (16) is more likely to be 

positive, and hence production of the import-competing good more likely to fall, the smaller is 

the ratio s/(1 – λ  ).  Therefore, the smaller is the share of sector specific workers in total non-

traded sector employment (s), or the larger is the fraction (1 - λ  ) of new immigrants who will 

become sector specific, the more likely that production of the import competing good will fall 

with immigration.  Intuitively, the larger is the fraction of new foreign workers that become 

sector specific the less the inflow of new foreign workers represents an increase in the stock of 

mobile domestic workers, and hence the less likely is the inflow of new foreign workers to 

contribute to an increase in production of the import-competing good.  From the export analysis 

it was found that the smaller is s/(1 – λ  ) the more likely is export production to rise with 

                                                                                                                                                             
13 This implies that trade and immigration are substitutes if no domestic workers are employed in the non-traded 
sector.  This follows since the fraction of sector specific workers in the non-traded sector (s) would then equal unity 
and hence the condition for substitutability between trade and immigration, s/(1 – λ ) ≥ 1, would be satisfied. 
14 This again contrasts with prior work (e.g. Neary (1995), where a substitute relationship arises from his assumption 
that the internationally mobile factor is intensive in, or specific to, the import-competing sector). 
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immigration.  This, and the above analysis for the import-competing sector, suggests that the 

smaller is s/(1 – λ  ) the more likely are trade and immigration to be complements. 

Finally, expression (16) is also more likely to be positive, and hence production of the 

import-competing good more likely to fall, the smaller is the ratio kn/kx.   Thus, the larger is the 

capital-labor ratio in the export sector compared to that in the non-traded sector, the more likely 

is production of the import-competing good to fall with immigration.  The preceding discussion 

of output changes for the import-competing sector can be summarized as follows.   

When 0 < λ  < 1 then  

(18) 
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When λ   = 0, then  

(19) ( ) ( )0 < 0 if  0 > 0
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II.A.3 The Non-Traded Goods Sector 

The effect of immigration on production of the non-traded good is clear from (11), 

namely, production of the non-traded good must rise so long as the new inflow of foreign 

workers contains at least some workers who will become specific to the non-traded sector, that 
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is, as long as (1 − λ ) > 0.   Conversely, production of the non-traded good is unchanged if the 

new inflow of foreign workers consists entirely of workers with domestic worker status (i.e., 

λ  = 1).15  The output response in the non-traded sector can therefore be summarized as:  

(20) ( )0  if 1 0 and zero otherwise.n

i

dQ
dV

λ> − >  

That production of the non-traded good rises with immigration was expected since any 

increase in the stock of immigrant workers must, since these workers are specific to the non-

traded sector, raise the output of this sector in order to absorb the increased supply of these 

workers.  However, whether expansion of the non-traded sector comes at the expense of the 

export or import-competing sector, in terms of reduced output, depends on the fraction of new 

immigrants who become sector specific compared to the existing share of sector specific 

immigrants in non-traded sector total employment.  As we have found, the higher is the fraction 

of sector specific workers in the new wave of immigrants, and the lower is the employment share 

of existing sector specific immigrants in the non-traded sector, the more likely is immigration to 

raise output in the export sector and to lower output in the import competing sector, and hence to 

increase trade.16  

Lastly, we have found that production in the export and import-competing sectors can 

either rise or fall when s/(1 – λ  ) < 1.  Although it is possible for production of both the export 

and import-competing good to fall, it is not possible that both sectors experience an increase in 

                                                 
15 That production does not change in sectors that employ a specific factor when there is a rise only in the supply of 
a mobile factor is a feature common to all specific factor models. This arises because any attempt to employ 
additional units of mobile factors in such sectors is constrained by the unaltered supply of the specific factor.  
Instead, all output adjustment must takes place in those sectors that employ only mobile factors of production. 
16 This suggests illegal immigration is more likely to increase trade, and legal immigration more likely to reduce 
trade, since illegal immigrants as less likely to be domestically mobile across sectors. 
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production since this would require an increase in the use of capital in all three sectors, which is 

not possible given that the stock of capital is fixed in our model.17  Therefore, since production 

of the non-traded good must rise with any new inflow of sector specific immigrant workers, one 

(or both) of the traded goods sectors must contract.  Table 2 summarizes the preceeding analysis 

of the effects of immigration on the output sectors. 

 

II.B Partial Amnesty for Immigrant Workers 

In our model one could also think to examine the case of “partial amnesty” in which 

some fraction of existing sector specific immigrant workers gain domestic worker status and thus 

become mobile across all sectors (e.g., by issuing official work permits to illegal immigrants or 

by providing training that allows immigrants to assimilate into the general pool of workers).   

This is an important part of the current policy debate in the United States.  In the context 

of our model, it is clear that converting some sector specific immigrant workers into mobile 

domestic workers would have the same qualitative effect as an increase in the stock of domestic 

workers alone.  In order to absorb the increase in domestic workers the import sector would need 

to expand, the export sector would need to contract, and by implication, trade would be reduced.  

Moreover, since a partial amnesty of the existing stock of immigrants entails a reduction in the 

number of sector specific immigrant workers, the output of the non-traded good must fall.   

 

                                                 
17 This suggests the possibility that, with internationally mobile capital, this “capital shortage” might be relieved by 
an inflow of foreign capital.  If so, this would represent one channel by which immigration and capital movements 
could be complementary.  If so, it also suggests that trade could be found to be complementary with both 
immigration and international capital movements, as found in Wong (1987).  
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III. Immigration and Factor Prices 

This section briefly considers the implications of our model for the question of whether a 

move by a country toward freer trade would enhance or reduce incentives to migrate to/from that 

country.  An assumption of this analysis is that migration flows respond to international wage 

differentials.  Given this assumption, we consider the effect that a fall in the domestic price of 

the import-competing good, due to the removal of a tariff imposed on imports of this good, has 

on factor prices.1  The direction of these factor price changes, and in particular the change in the 

wage of sector specific immigrants, then indicates whether trade liberalization will increase or 

reduce incentives for migration.  

Denote the prices of goods by Pj (j = x, m, or n), denote “r” as the rental return to one unit 

of capital, “w” as the wage of immigrant labor, and “u” the wage of domestic labor.  The zero 

profit conditions for each sector can then be written: 

(21) 

 

 

= +⎧
⎪
⎪⎪ = +⎨
⎪
⎪

= + +⎪⎩

x dx kx

m dm km

n dn kn in

P a u a r

P a u a r

P a u a r a w

 

To examine how an exogenous change in an output price would affect input prices we 

can solve each of these equations for r in terms of Pj, u, and w.   
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Treating the output prices and the immigrant wage (w) as parametric, each of these 

equations (i.e., factor price frontiers) can be graphed as shown in Figure 2.  Each curve indicates, 

for given values of the output prices and immigrant wage, the values of r and u compatible with 

zero profits in each sector.  As shown in Figure 2, the point where these three curves intersect is 

the economy-wide zero profit equilibrium.  We note that in Figure 2 the mm curve is drawn 

steeper than the xx curve to reflect our assumption that the export sector is capital-intensive 

relative to the import-competing sector.  The implication of this assumption for the effect of an 

output price change on inputs prices will be further discussed below. 

Now consider the effect of imposing an import tariff that raises the domestic price of the 

import-competing good.  Graphically, this price change shifts the mm curve up and to the right 

as shown by the curve labeled m′m′ in Figure 3.  Since the price of exports is fixed on world 

markets (small country assumption), the xx curve is also fixed.  Therefore, to restore the 

economy-wide zero profit equilibrium, the nn curve must shift until it intersects the xx curve at 

the same point where the m′m′ curve now intersects the xx curve.  Since, by assumption, the 

price of the non-traded good is also fixed, the shift in curve nn is accomplished by a fall in the 

wage of immigrant workers (w).  This fall in the immigrant wage leads to the new nn curve 
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labeled n′n′.  Therefore, in the context of our model, an import tariff raises the wage of domestic 

workers but lowers the return to capital and the wage of sector specific immigrant workers. 

By reversing the above analysis, we conclude that tariff removal would raise the return to 

capital and the wage of sector specific immigrant workers but lower the wage of domestic (and 

domestic-status immigrant) workers.  Hence, if immigration responds to a wage differential, a 

move toward freer trade would increase the incentives for sector specific workers to immigrate 

but lower the incentive for domestic-status workers to immigrate.  Phased in terms of “legal” 

versus “illegal” immigrants, trade liberalization would create incentives for illegal immigration 

and create disincentives for legal immigration in our model.  

As can be seen in Figure 3, the effect of the tariff on the wage of sector specific 

immigrants depends on whether the mm curve is flatter or steeper than the xx curve.  We have 

drawn the mm curve steeper than the xx curve since we assume the export sector is more capital-

intensive than the import-competing sector.  However, if the reverse were true, then the effect of 

the tariff on the wage of sector specific immigrant workers would be opposite that found above.  

Hence, if the import-competing sector is more capital-intensive than the export sector, then a 

move toward freer trade would raise the wage of domestic-status workers and lower the wage of 

sector specific immigrant workers, and hence increase the incentive for sector specific workers to 

emigrate.   

The preceding results suggest that, if comparative advantage follows the Heckscher-

Ohlin prediction, the relationship between immigration and trade liberalization would be 

different for capital abundant and labor abundant countries.  A capital abundant country that 

alone pursues freer trade in goods would be expected to experience an inflow of sector specific 
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type workers and an outflow of domestic-status workers.  Conversely, a labor abundant country 

that alone pursues freer trade in goods would experience an outflow of sector specific workers 

and an inflow of domestic-status workers.  The case in which both capital and labor abundant 

countries liberalize is problematic in the present model since one country’s domestic-status 

workers may become another country’s sector specific workers.  Clearly, a proper analysis of 

this case requires, at a minimum, a two-country model.  

Linking these results to the previous analysis of immigration and trade, we conjecture 

that, for capital abundant countries, unilateral trade liberalization could enhance trade not only 

by reducing barriers to trade in goods, but also because these countries are more likely to 

experience an inflow of foreign workers who become employed in, and are specific to, the non-

traded sector.  As we have found, the higher is the fraction of immigrants that become sector 

specific, the more probable is immigration to increase exports and to reduce import-competing 

production, and to therefore enhance the pro-trade effects of trade liberalization.  

 

 

IV. Conclusion 

This paper presents a model of an economy with three factors of production, two traded 

goods, and one non-traded good.  The intent of the model is to discern the output and trade 

effects associated with immigration when the employment of some immigrant labor is restricted 

to a non-traded goods sector.  The particular structure of the model is motivated by two empirical 

facts regarding immigrant labor.  First, a high fraction of immigrant employment is concentrated 

in sectors whose output is, to a large extent, not internationally traded.  Second, some immigrants 
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face significant and persistent barriers to mobility across sectors within their host country.  In 

constructing a model that takes account of these aspects of immigrant employment, we have 

demonstrated that where immigrants work, and the nature of their employment, have important 

implications for the effect of immigration on a nation’s pattern of production and trade.  

Moreover, by allowing that a given inflow of new immigrants contains a heterogeneous mixture 

of foreign workers, either a complementary or a substitute relationship between trade and 

immigration can emerge in our model.  Thus, in contrast to prior literature that has modeled an 

internationally mobile but domestically sector-specific factor, a complement (substitute) 

relationship can arise in our model without assuming that the internationally mobile factor is 

used intensively in the receiving nation’s export (import-competing) sector.  

Our theoretical model indicates that the higher is the fraction of sector specific 

immigrants among new immigrants, and the lower the existing employment share of sector 

specific immigrants (workers) in the non-traded sector, the more likely that immigration will 

increase output in the export sector and decrease output in the import competing sector, and 

hence increase trade.  Therefore, the higher is the fraction of new immigrants that become 

employed in the non-traded sector, the more probable that trade and immigration will be 

complements.  One policy implication of this relationship is that countries in which immobile 

(immigrant) workers are initially a small share of non-traded sector employment are more likely 

to experience an increase in export sector output consequent to immigration, under the caveat 

that immigration policy does not discourage the type of (sector specific) immigrants likely to 

become employed in non-traded goods sectors.  
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In a recent book George Borjas claimed that the economic benefits brought by the latest 

20-year wave of immigrants are disputable and argues that America should admit only 500,000 

immigrants per year, and select the most highly skilled.18  This paper demonstrates the potential 

importance of taking account both the sector and nature of immigrant employment when 

considering the impact of immigration.  One could reinterpret the structure of our model such 

that sector specific immigrants are unskilled workers and domestic-workers are skilled workers, 

and then easily interpret the model’s predictions in this context.  Of course, other interpretations 

of the model’s structure are possible, as are richer extensions such as allowing for the 

international mobility of capital.  These are subjects for further analysis.  But as suggested, the 

model presented here offers a framework that admits a rich set of extensions that may permit 

more precise insights into the economic effects of immigration. 

                                                 
18 Prospect Magazine, June 2000 / OECD Observer No 221-222, Summer 2000.  The book is Heaven’s Door. 
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Table 1.  Stock of immigrants as a percent of total population in selected OECD countries 

 1986 1996 2004 
France 6.2 -- 5.6 
Belgium 8.7 9.0 8.4 
Netherlands 3.9 4.7 4.3 
Sweden 4.7 5.2 5.1 
Canada  15.4 16.6 18.0 
Switzerland 14.5 18.9 20.2 
UK 3.2 3.4 4.9 
Luxembourg 26.4 33.4 39.0 
Germany 5.8 8.8 8.9 
Norway 2.6 3.8 4.6 
Japan 0.7 1.1 1.5 
Denmark 2.5 4.2 4.9 
US  6.2 9.3 12.8 
Austria  4.3 8.5 9.5 
Italy  1.0 1.7 3.9 

 
Note: 1995 and 2004 are stocks of foreign born population as percentage of total population from labor registries.  
For Italy, 2003 is the last year reported.  For France, 2004 is from 1999 census and for Greece, 2004 is from 2001 
census data. 
 
Source: 1986 are author’s calculations based on data from OECD (2002b); 1995 and 2004 
are from OECD (2007). 
 
 
Table 2: Summary of Immigration and Output Effects 
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Domestic Status 

Export Sector 
Production 
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Figure 1.  Share of non-native workers aged 25 to 54 employed in services, 1995 
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Source: OECD (2002), where services are “total services”. The OECD also reports that “Analysis of the share of foreign wage-earners working in the 
major sectors of the economy shows that they are over-represented in some sectors.  This is particularly true of construction, where 15.9% of workers are 
foreigners, and also of real estate activities and personal services (12.5 and 11.9% of foreigners, respectively).  A large proportion of foreign wage-earners 
also work in agriculture, forestry and fisheries.  On the other hand, foreigners are distinctly under-represented in the energy sector, in financial activities 
and government.”  Luxembourg is an exception as foreigners are over represented in the financial services sector (nearly 35%).   
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Figure 2.  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 
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