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Barthélémy Bonadio

University of Michigan

June 2021

Abstract

Migrants shape market access: first, they change the geographical location

of demand and second, they reduce trade frictions. This paper shows that both

effects are quantitatively relevant. It estimates the sensitivity of exports to im-

migrant population and uses a model of inter- and intra-national trade and mi-

gration calibrated to US states to conduct quantitative exercises. Reducing US

migrant population share back to 1980s levels increases export trade costs by

3.2% on average and decreases welfare of US natives by 0.13%. The small ag-

gregate effect of this nationwide policy masks larger heterogeneities across US

states, with real wage changes ranging from -0.44% to 0.20%. States with higher

exposure to international immigrants demand (both from within the state and

from other states) than to international migrant labor supply competition suffer

more from the removal of migrants. States with higher export exposure suffer

more from the increased trade costs.
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1 Introduction

Immigrants affect both the local supply of labor, and the demand for output produced

by a geographic unit. The majority of research on the impact of immigration on natives

has focused on understanding the wage impact of the migrant labor supply (e.g. Card,

1990; Abramitzky and Boustan, 2017). This paper instead explores the impact of

migration on market access – the demand for output produced by a geographic unit.

I use data on US states’ intra- and inter-national trade and migration to calibrate a

multi-region model to estimate and quantify the impact of immigration into the United

States on market access faced by US states.

I emphasize two economic mechanisms. First, immigrants increase the intra-national

market access. Immigrants demand goods and services from both the state they re-

side, and other US states. A fall in the US migrant population is a reduction in US

states’ market access, as overall demand shifts towards higher export trade cost des-

tinations. The effect is heterogeneous: states that rely more on immigrant demand

for their output, both from within-state migrants and from immigrants living in other

US states, experience greater reductions in market access. In an environment with

inter-state trade linkages, this change in market access is distinct from the change in

the in-state immigrant population. The left panel of Figure 1 illustrates this point by

plotting the share of a state’s output sold to migrants residing in the US against the

share of migrant population in the state.1 If the share of migrants was uniform across

states, or if each state was a closed economy, all states would line up on the 45-degree

line. States located above the line have a bigger exposure to migrant demand than

their own immigrant population would imply, predicting they would suffer relatively

more from a decrease in overall US migrant population. In this paper, I show that this

heterogeneity across states leads to unequal effects of a nationwide change in migrant

population.

The second mechanism is that immigrants expand international market access, by

reducing the costs of foreign trade (see e.g. Gould, 1994; Ottaviano et al., 2018; Cardoso

and Ramanarayanan, 2019). The right panel of Figure 1 illustrates this for the US,

1Formally, I compute the share of output sold to migrants in the US, for a state i as:

sharei =

∑
j∈US Xij ∗ sh migj∑

j Xij
,

where sh migj is the share of migrants in j’s population.
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Figure 1: The two mechanisms in the data
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by plotting exports from a state to a country against the stock of migrants from that

country residing in the state, after controlling for multilateral resistance and distance.2

In this paper, I estimate the causal impact of migrants on exports in the US using an

instrumental variable approach based on push-pull factors similar to Burchardi et al.

(2019). I show that migrants have a positive causal impact on exports from US states

to their country or origin, and that the positive effect of migrants on trade comes

mainly through high-skill rather than low-skill migrants.

I build a model combining Ricardian trade, labor mobility, and an endogenous

response of trade costs to migration. I calibrate it to an economy composed of the 50

US states, the District of Columbia, and 56 countries, to provide the first quantitative

assessment of the effect of migration on natives’ welfare through shaping both intra- and

inter-national market access of US states. I estimate an elasticity of exports to migrant

population of around 0.2 which I use to calibrate the model. I simulate a counterfactual

scenario where migrant population in the US is reduced by half, about the same as

bringing migrant population share to 1980 levels. This would increase export weighted

trade costs by 3.5% on average across US states, which is of similar magnitude as

the 4.9% current ad valorem export tariffs faced by US exporters (WEF, 2016). The

reduction in migrant population would lead to a decrease in aggregate US-born welfare

by 0.13%. The average real wage change in US states drops by 0.16%, decomposed into

2The figure is a bin-scatter plot of the residual of exports from state s to country c after controlling
for s and c fixed effects as well as bilateral distance, against the residual of the migrant stock from c
living in s, after controlling for s and c fixed effects as well a bilateral distance.
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−0.11% due to reduced international market access, −0.31% due to reduced market

access from other states, and +0.26% due to own-state migrant reduction. The effect of

own-state migrant reduction captures the reduction of labor competition net of the loss

of market access from own-state migrants. There is substantial heterogeneity across

US states, with changes in real wages ranging from −0.44% in Vermont to 0.20% in

New Jersey. Differences in intra-national migrant demand exposure, export exposure,

and local migrant population share explain the regional dispersion of wage changes.

To supplement these results, I also investigate different effects of migration on

trade costs by skill. I find that high-skill migrants have a positive effect on exports,

while low-skill migrants’ effect is muted. The elasticity of exports to high-skill migrant

population is around 0.3. Adding a skill dimension to the model induces differential

effects on high and low skill workers’ wages, and imperfect substitutability between

native and migrant workers induces an additional negative effect of the removal of

migrants. The two main mechanisms affecting market access, however, are largely

unaffected. The reduction of overall migrant share by half would result in a decrease

in US native workers’ welfare of 0.34% for low-skill and 0.37% for high-skill workers

on average. Again, regional heterogeneity would occur because of differential migrant

demand exposure across states. The larger overall drop in welfare (0.13 against 0.34−
0.37) is explained by the complementarity between natives and migrants’ labor, and a

larger increase in export trade costs in the skill model because high-skill migrants have

a higher impact on export costs than in the pooled regression.

This paper connects to the literature on quantitative assessment of migration, more

particularly in an international trade setting. Di Giovanni et al. (2015) study the im-

portance of trade and remittances in determining welfare effects of migration in a model

with exogenous migrant population. Caliendo et al. (2017) use a model with endoge-

nous migration and trade to quantify welfare effects of the European Union expansion.

Burstein et al. (2020) point out that an industry’s ability to increase output through

exports mediates how its native workers wage react to immigrant inflows. Here, I em-

phasize that migrants themselves lead to a change in market access. The quantitative

framework in the present paper not only includes international trade and migration,

but also accounts for intra-national regional linkages and the trade costs reduction

effect of migrants, which few papers have done before. Combes et al. (2005) models

France’s internal trade costs as a function of internal migrant stocks, and Cardoso

(2019) develops a general equilibrium model based on Melitz (2003), incorporating the
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trade costs reduction channel of migrants. Here, I also model within-US trade and

heterogeneity in migration and trade exposure to analyze the effect of migration on a

finer geographical level, connecting to the recent strand of literature emphasizing the

regional impact of trade (e.g. Caliendo et al., 2019).

I also contribute to the empirical work on the trade cost reduction effect of migrants.

Gould (1994) first documented the fact that US states export more to countries from

which they have a lot of migrants, and Dunlevy (2006) showed the correlation depends

on language proximity and corruption in the destination country. Cardoso and Rama-

narayanan (2019) use Canadian firm level data to show a similar effect. Ottaviano et al.

(2018) show that this also holds for exports in services. Bailey et al. (2020) use social

connection data based on Facebook to show that countries with more social connection

trade more. Some papers have used exogenous variation such as random spatial alloca-

tion of refugees (Parsons and Vézina, 2018; Steingress, 2018) to identify the effect, but

causal estimation of this phenomenon remains understudied (Felbermayr et al., 2015).

In this paper, I confirm that the positive effect of migrants on US exports survives

an instrumental variable estimation, and show that the effect is different across skill

levels.

I also borrow from the literature on skill level substitutability (Katz and Murphy,

1992) and migrant-native worker substitutability (Ottaviano and Peri, 2012) to add

these mechanisms in the model in an additional exercise. While these mechanisms

induce heterogeneity across skill, the market access and endogenous trade costs mech-

anisms remain at play.

The rest of the paper is structured as follows. Section 2 describes the quantitative

framework used for the counterfactual analysis, Section 3 estimates the sensitivity of

exports to migrant population, and Section 4 presents the main counterfactual results.

Section 5 investigates the skill heterogeneity and imperfect substitutability between

migrants and natives. Section 6 concludes.
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2 Quantitative framework

2.1 Model set up

Preferences and worker efficiency Workers born in region i and living in region

n get the following utility:

Uin =
Wn

κin

where Wn is a CES aggregator of a continuum of goods and κin is a migration cost in

term of utility. The CES aggregator over goods j is given by:

Wn =

[∫ 1

0

(cn(j))
σ−1
σ dj

] σ
σ−1

,

where j is a variety, σ is the elasticity of substitution of consumption goods. For a

given location, the price index is given by:

Pn =

[∫ 1

0

(pn(j))1−σ
] 1

1−σ

.

Workers supply their endowment of labor inelastically in the location they reside,

but have a different efficiency depending on where they were born and were they

reside. Specifically, worker ω born in region i and living in region n supplies bin(ω)

efficiency units of labor. The efficiency is distributed according to the following Fréchet

distribution:

Fin(b) = e−Binb
−ε
,

where ε is the shape parameter governing the dispersion of efficiencies and Bin is a

location parameter: workers from region i are in general more efficient in regions n

with higher Bin. This approach differs slightly from the location specific amenity taste

shock used in Redding (2016). It is related to the Roy-Fréchet occupation and industry

choice (Lagakos and Waugh, 2013; Hsieh et al., 2019) and has also been used to model

internal and international migration decisions (e.g. Bryan and Morten, 2019; Morales,

2019). It takes into account the fact that workers who self select into migration tend

to have a higher productivity in their country of destination.

Production and trade costs Labor is the only factor of production. Each location

draws an idiosyncratic productivity z(j) for each good j. The productivity draw are

5



iid and followsa Fréchet distribution:

Fn(z) = e−Anz
−θ
,

where θ is the shape parameter governing the dispersion of productivity and An is a

scale parameter governing average productivity. Assuming perfect competition and an

iceberg trade cost dni, the price at which location n can supply location i with good j

is given by:

pni(j) =
dniwi
zn(j)

.

Trade costs are assumed to depend on the share of migrant in the exporter’s pop-

ulation, and be given by:

dni = τni ×


(

Nin∑
j Njn

)−η
if Nin 6= 0, and n ∈ US, i /∈ US or i ∈ US, n /∈ US

1 otherwise
,

where τni is an exogenous iceberg trade cost, and Nin is the population born in location

i and residing in n. η is the elasticity governing the sensitivity of trade costs to

destination-born population residing in the origin location. I assume that migration

only matters for cross-border trade costs (when at least one of i or n is not in the US),

and not for within-US flows (when both i and n are in the US).

2.2 Trade and migration shares

Expenditure shares Following usual steps from Eaton and Kortum (2002), the

expenditure shares are given by:

πtradeni =
Xni∑
kXki

=
An(dniwn)−θ∑
k Ak(dkiwk)

−θ ,

where Xni is the value of i’s purchases from n. The price index in location n is given

by:

Pn = γ

[∑
s

As(dsiws)
−θ

]− 1
θ

= γ

(
An(wn)−θ

πtradenn

)− 1
θ

,

where γ =
[
Γ
(
θ−(σ−1)

θ

)] 1
1−σ

and Γ is the Gamma function.
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Residential choice shares A worker’s indirect utility function can be written as:

Vn(ω) = bin(ω)
wn
Pn

1

κin
,

where wn is the wage in region n received by the worker, their only source of income.

The worker chooses the location with the highest indirect utility, so usual steps using

the Fréchet distribution properties give rise to the following residential choice shares:

πmigin =
Nin∑
kNik

=
Bin

(
wn

Pnκin

)ε
∑

k Bik

(
wk

Pkκik

)ε ,
where Nin is the number of people born in i and living in n. The corresponding amount

of efficient labor units supplied by workers born in i and living in n, denoted Lin, can

be shown to be equal to

Lin = (Bin)
1
ε
(
πmigin

) ε−1
ε Niγ̃,

where Ni is the total population born in region i, and γ̃ = Γ
(
ε−1
ε

)
.3

2.3 Equilibrium

The equilibrium is a set of trade shares πtradeni , wages wn, efficiency labor units Lin,

migration shares πmigin , price indices Pn and trade costs din, which satisfy the following

set of equations given primitives Ai, Ni, Bin, κin and τin.

On the goods market, the trade shares satisfy

πtradeni =
An(dniwn)−θ∑
sAs(dsiws)

−θ , (1)

and in the labor market, total labor factor revenue is equal to total output because of

a balanced trade assumption:4

wn
∑
i

Lin =
∑
i

πtradeni

(
wi
∑
j

Lji

)
,

3This expression is equal to the integral over efficiency draws bin (ω), where the density measure
is the density of bin (ω) conditional on the individual choosing to live in location n, multiplied by the
total population in i.

4Appendix F.1 shows how to solve the model with trade deficits with little impact on the results.
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where:

Lin = (Bin)
1
ε
(
πmigin

) ε−1
ε Niγ.

The migration shares satisfy

πmigin =
Bin

(
wn

Pnκin

)ε
∑

k Bik

(
wk

Pkκik

)ε ,
where

Pn = γ

(
An(wn)−θ

πtradenn

)− 1
θ

.

Finally, the trade costs are given by

dni = τni ×


(

Nin∑
j Njn

)−η
if Nin 6= 0, and n ∈ US, i /∈ US or i ∈ US, n /∈ US

1 otherwise
(2)

where

Nin = πmigin Ni.

2.4 Equilibrium in changes

Following steps similar to Dekle et al. (2008), one can solve for the proportional change

in variables (ŷ = ypost/ypre) given data on initial shares. The equilibrium change in

endogenous variables (π̂tradeni , π̂migin , ŵn, P̂n and d̂ni) can be obtained from the following

system of equations, given changes in exogenous variables (Ân, B̂in, κ̂in, τ̂in):

π̂tradeni =
Ân(d̂niŵn)−θ∑

s Âs(d̂siŵs)
−θπtradesi

,

ŵn
∑
k

(
B̂kn

) 1
ε (
π̂migkn

) ε−1
ε
wnLkn
Xn

=
∑
i

ŵiπ̂
trade
ni

Xni

Xn

(∑
k

(
B̂ki

) 1
ε (
π̂migki

) ε−1
ε
wiLki
Xi

)
,

π̂migin =
B̂in

(
ŵn

P̂nκ̂in

)ε
∑

s B̂is

(
ŵs
P̂sκ̂is

)ε
πmigis

,

P̂n =

(
Ân(ŵn)−θ

π̂tradenn

)− 1
θ

,
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d̂ni = τ̂ni

[
1 (i | n /∈ US) π̂migin

(∑
j π̂

mig
jn Njn∑
j Njn

)
+ 1 (i, n ∈ US)

]−η
.

Solving the model in proportional changes enables me to solve for counterfactual quan-

tities by using only data on baseline trade, migration, and wage bill shares (πtradeis ,

πmigis , Xi, and Θin = wnLin
Xn

= wnLin
wn

∑
k Lkn

), as well as parameter values for ε, θ and η.

Change in the welfare of natives The expected utility of a person born in location

i is given by:

Ui = δ

[∑
n

Bin

(
wn
Pnκin

)ε] 1
ε

,

where δ is a constant involving the Gamma function. Using the expression for πmigin

and solving for the change in welfare, one can show that the change in welfare for a

person born in location i is given by:

Ûi =

[∑
n

B̂in

(
ŵn

P̂nκ̂in

)ε
πmigin

] 1
ε

. (3)

In reporting results, I will compute an aggregate measure of US welfare that is simply

the native-population weighted average of Ûi, for i ∈ US.

2.5 A simpler version to illustrate the mechanisms

To illustrate the mechanisms in play, consider a simpler version of the model where

migration is exogenous and workers have the same efficiency everywhere. Suppose

there are N states and a rest of the world region. Initially, every state is symmetric

except for the fraction of migrant in the state’s total population. To fix ideas, assume

that there is a total number of native US workers equal to L, each attributed to a state

in a fixed and exogenous proportion βi. The overall fraction of migrant in the US is α,

and the total migrant population is in the US is equal to α
1−αL and is attributed to a

state in a fixed and exogenous proportion γi.

It is straightforward to show that a state population is equal to αγi+(1−α)βi
1−α L. The

rest of the world native population is given by R, of which α
1−αL live in the US. For

simplicity, assume there is no migrants from the US into the rest of the world (RW).

This is similar to the full model above, with an exogenous πmigRWi equal to γiα
R

for every
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state i. This would be achieved by letting the migration elasticity ε going to 0, and

setting BRWi = γiα
R

for i ∈ US and BRWRW = R
α
− 1.

We are interested in the reaction of wages in different states as the national fraction

of migrant α varies.5

The labor market clearing implies that:

wn
αγn + (1− α) βn

1− α
L︸ ︷︷ ︸

labor payment in n

=
∑
i∈US

{
πtradeni wi

αγi + (1− α) βi
1− α

L

}
︸ ︷︷ ︸

output sold in the US

+ πtradenRWwRW

(
R− α

1− α
L

)
︸ ︷︷ ︸

exports

Appendix A shows that differentiating the previous equation with respect to α,

keeping βi and γi constant, the elasticity of state n’s wage with respect to α, denoted

ξn, satisfies:(
ξn −

∑
i

Xni

Xn

ξi

)
+ θ

(
ξn −

∑
k,i

Xnk

Xn

πikξi

)
=

1

1− α


∑

i∈US,i 6=n

Xnishmigi
Xn︸ ︷︷ ︸

other states mig. expos.

−
(

1− Xnn

Xn

)
shmign︸ ︷︷ ︸

own mig. share - own mig. expos.

 (4)

+
XnRW

Xn︸ ︷︷ ︸
export expos.

1

1− α

{
θη

[
1− shmign︸ ︷︷ ︸

cost decrease

−
∑
k∈US

πtradekRW (1− shmigk)︸ ︷︷ ︸
price index

]
− MIGPOP

RWPOP

}
,

where RW denotes rest of the world. This expression implies that the deviation of

state n’s elasticity (ξn) from a weighted average of other regions’ elasticities (the left-

hand side) depends on the exposure to migrants in other states (
∑

i∈US,i 6=n
Xnishmigi

Xn
),

and the difference between own migrant share and own-migrant demand exposure

(
(

1− Xnn
Xn

)
shmign), and the term on the last row that depends on export exposure.

A state with a high exposure to migrants in other states benefits more from an

5Because in the full model, the change in Bin is equivalent to a change in κεin, one can think of
this comparative static exercise as an approximation of what would happen in the full model if the
migration costs to US states were to increase uniformly for all foreign countries.
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overall increase in migrant population, as its internal market access increases with

additional migrants. When the own absorption share (Xnn/Xn) is low, the state is

worse off when its own migrant share increases, because the increased labor supply

is not compensated by a high enough increase in own expenditure. However, a low

absorption share also implies that the state is selling its output to other states as well, so

that the two terms in the middle row are correlated. The sum of the two terms is equal

to the total migrant demand exposure (
∑

i∈US
Xnishmigi

Xn
) minus the share of migrant

in the state’s labor force. These are the two quantities depicted in the introduction in

the left panel of Figure 1 in the introduction. When overall migrant demand exposure

is higher than the migrant share, the wage reacts positively to the influx of migrants

because market access increases by more than labor supply.

The term on the last row shows how the reaction of wage depends on export ex-

posure. The first term inside the curly bracket captures the effect of the decrease in

export trade costs. It is increasing in the trade elasticity θ, and the migration trade

cost elasticity η, which is intuitive: a change in migrant population affects trade costs

which in turns affects exports. State n’s export trade cost elasticity with respect to

the aggregate migrant share α is equal to η multiplied by 1 minus the share of migrant

shmign.6 Hence the first term in the square brackets represents the decrease in trade

costs and subsequent increase in trade share. The second term in the square brackets,

labeled “price index”, captures the effect of all the US states’ decrease in trade cost,

which lower the RW price index and dampen the increase in state n’s trade share. The

second term in the curly brackets (MIGPOP/RWPOP ) illustrates the loss in revenue

from exports, as demand moves towards the US. One might expect this loss of export

market access to be compensated by the increased demand in the US. However the in-

creased demand in the US is offset by the increased labor competition from migrants.

The offset is broken down when states are not identical and trade with each others,

and the middle row in equation (4) governs the relative gains and losses.

Of course, these analytical results only hold for the simplified case where migration

shares are exogenous, and don’t say anything about the evolution of the price index,

which is likely to fall as the labor supply moves toward closer locations in the US.

However, even in nominal terms, wages might increase following an increase in migrant

share if η is big enough to compensate for the loss in international demand. To estimate

6The share of migrants in state n is given by αγn
αγn+(1−α)βn

. The elasticity of the share of migrants

with respect to α is equal to βn
[αγn+(1−α)βn] , which is equal to 1− shmign.

11



the full effect of migration changes, I now turn to the calibration of the quantitative

model required to conduct counterfactuals.

3 Parameter estimation and calibration

To solve for counterfactual changes in the model, all that is left to do is specify values

for the trade elasticity θ, the migration cost elasticity ε and the trade cost migration

elasticity η. The first two elasticities have been estimated in the literature, while the

third one is still relatively understudied. For this reason, I estimate it in this section.

3.1 Trade cost elasticity of migration

To estimate η, I use the gravity equation coming from the model and estimate it using

exports from the 50 US state and DC to the rest of the countries. Combining equations

(1) and (2) and taking logs gives the following estimation equation, for exports from

state s to country i:

logXsi = γs + δi − θ log τsi + θη log (Nis) + εsi.

I parametrize trade costs as a function of distance, and common border dummy:

logXsi = γs + δi + θη log (Nis)− β1 log distsi + β2COMMONsi + εsi. (5)

Note that all country level determinants of trade costs common to all US states, such

as tariffs, are included in the destination fixed effect.

Instrument Migrants might choose to settle in a state because unobservable trade

frictions between their home country and the host state are correlated with unobserv-

able migration costs, leading to an upward bias in an OLS regression. Migrants could

also target states that have low exports to their home country, because that is where

their country-specific skill would be especially beneficial in lowering export costs. In

that case, the OLS regression would have a downward bias.

Because of these endogeneity concerns, I instrument for migrant population using

a similar approach as Burchardi et al. (2019). I first define a leave-out pull factor for

migration destination state i at time t, computed as the share of migrants who have
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entered the US at time t and who reside in state i, excluding migrants from countries

located in the same continent as j:

pulljit =

∑
j′ /∈continentj Mj′i,t∑

j′ /∈continentj

∑
iMj′i,t

,

where Mj′i,t is the number of migrants from country j′ residing in state i, who migrated

at time t. This leave-out pull factor represents the attractiveness of state i to migrants

from other continents at the year of migration t. I then construct a leave-out push

factor capturing population outflow from country j, by computing the total migration

from country j to the US at time t, minus those from country j to state i (M−i
j,t =∑

i′ 6=iMji′,t). Multiplying the pull and push factors provides with an instrument for

the number of migrants from country i who entered the US at time t and reside in state

j that does not rely on any bilateral migration information. Finally, summing over all

years of migration provides with an instrument of the stock of migrant population from

country j in state i:

miginstrji =
∑
t

pulljitM
−i
j,t

The main identifying assumption is that the shares (pulljit) are uncorrelated with

unobservables affecting trade between state i and country j. In other words, migrants

from different continents should not be choosing their state of destination based on that

state’s exports to country j. This is likely to be satisfied, as migrants might consider

their own country’s or its neighbors’ ties to a specific destination, but not that of

countries in other continents. The estimation will use miginstrji as an instrument for

migrant stocks Lij.

Other studies have dealt with endogeneity concerns by using natural experiments

distributing the migrants of a single country across US states (e.g. Parsons and Vézina,

2018). An advantage of my estimation strategy is that it uses many countries which

allows me to include importer and exporter fixed effects in the regression to control for

multilateral resistance terms.

Data sources for the estimation I use data from two sources to obtain a dataset

of migrant stocks, as well as trade flows, for the 50 US states (and the District of
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Table 1: Estimation of the effect of migrants on exports

OLS regression IV regression
log (exports) log (exports)

log (migrants) 0.152*** 0.208***
(0.059) (0.065)

Adjacency X X
Distance X X
Imp. and exp. FE X X
Country clust. SE X X
First stage KPF-stat 791
N 2511 2511

Notes: Results from estimating equation 5, using the instrument described in the text. Standard

errors in parenthesis, *: p < 0.1, **: p < 0.05, ***: p < 0.01

Columbia) and 56 countries, with the reference year 2013.7 The data source for migrant

stocks in US states is the American Community Survey (ACS). The ACS also contains

the year of migration to the US, the state of residence, and the country of origin which

I use to construct the instrument. For trade flows at the state-destination level, I use

US Census Bureau data on state-level exports.

Results Table 1 shows the results of the estimation. The structural interpretation

of the coefficients on log (migrants) is θ × η. The results show a positive effect of

overall migrant population on exports, consistent with a reduction of export trade

costs. The elasticity of 0.2 is in line with existing estimates ranging from 0.1 to 0.4

(Peri and Requena-Silvente, 2010). The OLS coefficient is slightly lower, at 0.15. This

is consistent with migrants selecting their state of destination based on low exports, or

could be due to an attenuation bias due to measurement error.

Full results, first stage results and robustness checks are relegated to Appendix B.

The positive effects of migrants on exports is robust to PPMLE estimation, preserving

observations with 0 migrants, and using a larger set of countries.

7I use 56 countries because they are those for which I have data required to solve the quantitative
model in the next section. Appendix B shows consistent regression results using a larger sample of
countries.
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3.2 Calibration

I calibrate the model to the 50 US states, the District of Columbia, and 56 countries,

and a composite “Rest of the World” (ROW), for a total of 108 regions.8 Table 2

summarizes the parameters and their calibrated value, as well data for the data shares

needed to solve the model (trade, migration and wage shares).

Data sources I use migration data from the World Bank’s Bilateral Migration Ma-

trix for 2013, and combine it with the American Community Survey (ACS) to construct

measures of migrant stock in every regions. International trade data comes from the

OECD Inter-Country Input-Output table for 2013, and within-US trade data comes

from the Commodity Flow Survey (CFS).9 Wage bill shares are calibrated using survey

data from the ACS for US states, and from other national surveys for other countries,

obtained through IPUMS-International (MPC, 2019). Section D in the Appendix pro-

vides additional details on the sources and the exact mapping between the data and

the model objects.

Parameter values For the trade elasticity and the migration elasticity, I take values

from the literature. I set the trade elasticity θ to 4, following Simonovska and Waugh

(2014), and the migration elasticity ε to 2.3 as in Caliendo et al. (2017). For the

elasticity of trade costs to migration, I use my estimate of 0.2 from above, whose

structural interpretation is η × θ, and thus set η = 0.2/θ = 0.05. In Appendix E,

I explore different values of elasticities, with no significant differences in the results

interpretation.

4 Counterfactual simulations

To quantify the effect of migration, I conduct the following counterfactual: I increase

migration costs to the US uniformly for all foreign countries (κiUS) such that the

8The large majority of US trade flows and migrant stock are covered by the 56 countries: the ROW
only accounts for 10% of US exports and 30% of migrant population.

9See Appendix D.2 for a discussion of the data coverage in the CFS, and a robustness check for its
limitations.
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Table 2: Link between the model and the data

Description Value Source

Parameter
ε migration elasticity 2.3 Caliendo et al.

(2017)
θ trade elasticity 4 Simonovska and

Waugh (2014)
η migration-elasticity

of trade costs
η = 0.2/θ own estimate

Exogenous object

Ân, B̂in,τ̂in 1 keep constant
κ̂in migration costs uniformly increased

for i /∈ US, n ∈ US,
to target a reduc-
tion of 50% in total
migrant stock living
in the US

Data

πmigin , Nin population data ACS, World Bank
πtradein , Xn trade data (includ-

ing services)
Census data on
state level exports
and imports, OECD
ICIO, Commodity
Flow Survey

Θin share of wage bill to
migrants from i in
n’s output

American Com-
munity Sur-
vey, IPUMS-
International

Notes: see section D in the appendix for details on the sources and exact mapping between the data

and the model objects.
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migrant share of US population is reduced by 50%. This is similar to reducing the mi-

grant population shares to that of 1980.10 It is also consistent with proposed legislation

that aim to reduce legal annual immigration flows by half.11 The resulting changes in

variables can be interpreted as if the economy moved to a different steady state.

To further understand the role of migration in shaping market access of each state,

I also run three additional counterfactuals for each state: the first increases migration

costs in the particular state only, the second increases migration costs in all other

states except the state of interest, and the third leaves migration costs unchanged but

increases the export trade costs to the level they reach in the main counterfactual.12

These counterfactuals provide an approximate decomposition of the full effect of the

nation-wide increase in migration costs into:

1. A shock to the labor supply and migrant-induced within-state market access in

state s, leaving demand from international migrants in other states unaffected

(outside of general equilibrium forces) and export trade costs unchanged. I define

the wage changes from this counterfactual as the “own-state effect”.

2. A shock to internal market access due to a decrease in demand from international

migrants living in other states, leaving the labor supply and export trade costs in

state s unaffected. I define wage changes from this counterfactual as the “intra-

national market access effect”.

3. A shock to international market access due to the increase in export trade costs. I

define wage changes from this counterfactual as the “international market access

effect”.

10In 1980, the share of migrant population in the US was 6.2%. Reducing the migrant population
in 2013 (base year for my analysis) by half would bring the migrant share to around 6.8%.

11While the proposed legislation reduces immigration flows by 50%, there is no concept of flows in the
model and I assume that the reduction in flows would translate in a long-run reduction of migrant stock
by half. See the following link for details of the proposed bill: https://www.congress.gov/bill/115th-
congress/senate-bill/354

12Precisely, I use the value of κ̂iUS ,∀i /∈ US necessary to achieve the 50% reduction in migrant
share in the main counterfactual, and the resulting change in export trade cost d̂ij ,∀i ∈ US, j /∈ US.
I construct the first additional counterfactual by setting κ̂is = κ̂iUS ,∀i /∈ US for state s, and κ̂is′ =
1,∀s′ 6= s, and no effect of migrants on trade costs (η = 0). The second additional counterfactual
uses κ̂is = 1,∀i /∈ US for state s, and κ̂is′ = κ̂iUS ,∀s′ 6= s, and no effect of migrants on trade costs
(η = 0). The third is constructed using κ̂ij = 1 and τ̂ij = d̂ij .
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Table 3: Average changes

Constant Endogenous
trade costs trade costs

% Change in state export costs, 0 3.7
exports weighted (0) (0.16)

% Change in exports 1.56 -4.47
as share of output (0.56) (1.07)

% Change in natives’ welfare -0.01 -0.13
(0.10) (0.09)

Notes: The table shows the percentage changes, after reducing the share of migrants in the US

population by half. Numbers are average across US states, with standard deviation in parenthesis.

4.1 Results

I present first the aggregate US-wide results, before turning to the regional impacts

and their decomposition.

Aggregate results Table 3 shows the average change in export trade costs across

US states and the average change in exports as share of state output, as well as the

average change in welfare in the US. Standard deviations across states are also shown

in parentheses.

On average, export trade costs faced by US states increase by 3.7%, which is of

similar magnitude as the 4.9% current ad valorem export tariffs faced by US exporters

(WEF, 2016). The average change in welfare is close to 0 when trade costs are not

allowed to react to migrant population, but becomes negative at -0.13% when export

costs increase because of the reduction in migrant population. This underpins the

importance of the trade cost reduction channel of migrants. In fact, exports as a share

of output increase in the first case, as demand moves out of the US, but decreases

in the second case, as the increase in export trade costs is high enough to offset the

geographical shift in demand.

The standard deviation of trade costs changes is low compared to the average

effect. This is because the uniform increase in migration costs leads, to a first order
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approximation, to a proportional reduction of migrant population of every country in

every state, hence affecting trade costs similarly.13 The dispersion of welfare changes

across US states is however of the same order of magnitude as the average effect and I

therefore analyze the geographical dispersion in the next subsection.

Regional heterogeneity This section investigates what drives the heterogenous re-

sponse to the drop in migrant population across states, focusing on explaining the

variation in real wage change across US states.14

Figure 2 plots the percentage change in a state’s real wage for the main counter-

factual as well as the three additional counterfactuals. The first bar (in blue) displays

the change in real wage for the main counterfactual, the second bar (in grey) displays

the own-state effect (defined as the change in real wage when only own-state migrant

population is reduced), the third bar (in white) displays the intra-national market ac-

cess effect (defined as the change in real wage when other-state migrant population is

reduced), and the last bar shows the international market access effect (defined as the

change when only export trade costs are changed). While the sum of the additional

counterfactuals is not exactly identical to the main counterfactual, it is extremely close

to it, so that they can be thought of as a decomposition of the main counterfactual.15

The average real wage change of −0.16% can thus be decomposed into an own-state

effect of +0.26%, an intra-national market access effect of −0.31 and and international

market access effect of −0.11%. The state-level results reveal several interesting pat-

terns.

First, it is clear that the nationwide reduction of migrant population has heteroge-

neous effects across states, from Vermont’s real wage dropping by around .44% to New

Jersey’s wage increasing by around .20%.

13Some states are affected differentially depending on the composition of their migrant population.
For example, almost 10% of Mexican-born population resides in the USA. About half of these move
to Mexico in the counterfactual, thereby increasing labor supply in Mexico and leading to a drop in
real wage, which compensates the drop in attractivity of the US due to the increased migration cost.
Hence states with a high share of Mexican migrants will experience a slightly lower drop in migrant
population, leading to a lower increase in trade costs. These effects, however, are all second-order,
which is why the increase in trade costs are fairly homogenous.

14Note that because of migration, the change in state-level real wage is somewhat different from the
change in welfare of the state’s natives. I focus on change in real wages in this section as it is easier to
interpret its reaction to migrant demand and export exposure through the lens of the model. Change
in state’s native welfare is highly correlated with the change in the state’s welfare because the initial
share of native population in the state is high (see equation 3).

15The correlation between the sum of the decompositions and the main counterfactual is 0.99, and
the average absolute difference is around 0.002 percentage points.
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Figure 2: Decomposition of the change in real wage
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Notes: The figure plots the counterfactual real wage change in each state in the main counter-
factual and the three decompositions.

Second, even small state-level wage changes can mask large underlying changes

caused by labor supply reduction or market access. For example, Nevada (NV)’s real

wage barely reacts to the nationwide migrant share reduction. However, if its migrant

population were to decrease leaving the rest of the US’s migrant population constant,

real wage would increase because the drop in labor supply would be larger than the

drop in market access, as illustrated in the positive grey bar. However, because of its

exposure to migrant demand from other states due to trade linkages with large migrant

states such as California, its wage falls when migrants in other states disappear, as

indicated by the negative white bar. Furthermore, the drop in international market

access due to the increase in export costs depresses the wage even further, as evidenced

by the negative purple bar.

Finally, the size of the intra-national market access effect is larger and more dis-

perse than the international market access effect, implying that the heterogeneity across

states is mostly driven by internal rather than international market access. The inter-

national component still remains sizable at negative 0.11% on average.

To clearly illustrate the mechanisms at play, Figure 3 plots the value of each de-

composition bar against the relevant heuristic measures mentioned in Section 2.5. The

left panel plots the own-state effect against the difference between own migrant share
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and own migrant demand exposure. As expected, the relationship is positive. States

with a higher migrant share than own-migrant absorption benefit from the removal of

migrants in their state, because their labor supply drops by more than the demand

for their output. The middle panel plots the intra-national market access effect on

exposure to migrants from other states. The relationship is negative, as states who sell

a larger share of their output to migrants in other states experience a larger decline in

market access. Finally the right panel of Figure 3 plots the international market access

effect against the export exposure. The relationship is negative as states with a higher

export exposure suffer more from the increase in trade costs.

5 Skill heterogeneity and migrant-native work sub-

stitutability

The importance of skills and the imperfect substitutability between migrant and na-

tive workers in determining the effects of migration has long been recognized (e.g.

Ottaviano and Peri, 2012). In this section, I show that the skills shape the effect of

migration on trade costs, but leaves the importance of regional exposure to migrant

demand unchanged.

5.1 Empirical evidence on skill heterogeneity

To investigate the differential impact of skilled and unskilled migration on trade costs,

I run the same regression as in section 3.1, separating high-skill migrants (defined as

migrants with some college level education) and low-skill migrants. The instrumental

variable approach is the same, except for the instrument being computed at the skill

level.

Formally, I run the following regression:

logXni = γs+δi+θη
H log

(
NH
is

)
+θηL log

(
NL
is

)
−β1 log distsi+β2COMMONsi+εsi (6)

where NH
is and NL

is are the number of high- and low-skill migrants from country i

residing in state s. Table 4 reports the results of the regression, together with the

pooled results from above for convenience.

The results reveal that high-skill migration is responsible for the positive impact of

migration on exports, with an elasticity of around 0.3, while low-skill migration has no
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Figure 3: Heuristic measures
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Notes: The left panel plots the change in real wage in the own-state counterfactual, where only
migration costs to the specific state are increased, against the difference between own-migrant
share and own-migrant demand exposure. The middle panel plots the change in real wage when
migration costs in other states increase, against the exposure to migrants from other states.
The right panel plots the change in real wage when only export costs increase, against export
exposure. Own migrant exposure is defined as shmigiXii/Xi, exposure to demand from other
stated is defined as

∑
j 6=i shmigjXij/Xi, and export exposure is defined as XiRW /Xi.
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Table 4: Estimation of the effect of migrants on exports by skill

OLS regression IV regression
log (exports) log (exports) log (exports) log (exports)

log (migrants) 0.152** 0.208***
(0.059) (0.065)

log (HSmig) 0.091* 0.308***
(0.052) (0.105)

log (LSmig) 0.057 -0.056
(0.038) (0.077)

Adjacency X X X X
Distance X X X X
Imp. and exp. FE X X X X
Country clust. SE X X X X
First stage KPF-stat 791 141
N 2511 2511 2511 2511

Notes: Results from estimating equation 5, using the instrument described in the text. Standard

errors in parenthesis, *: p < 0.1, **: p < 0.05, ***: p < 0.01

significant effect. High-skill migrants are probably more likely to perform managerial

tasks or occupy jobs with higher responsibility, where finding new customers is more

common.

The OLS results are upward biased for low-skill migrant and downward biased for

high-skill migrants. This is consistent with low-skill migration taking place towards

states that have lower unobservable migration cost correlated with lower unobservable

trade costs, while high-skill migrants target states for which their knowledge allow

them to lower an otherwise higher trade cost.

5.2 Model

I modify the model in Section 2 to include different skilled and unskilled labor, as well

as imperfect substitutability between migrant and native workers. Details of the model

are relegated to Appendix C and are mostly the same as the model in Section 2. I

present the main differences below.
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Production There are now four types of labor used for production: migrant and

native, high- and low-skill labor. Low-skill and high-skill labor (LL and LH ) are

measured in efficiency units of labor, with migrant and domestic labor being imperfectly

substitutable. More precisely, the production function for good j is given by:

y (j) = z (j)
[
φL
(
LL
) ρ−1

ρ + φH
(
LH
) ρ−1

ρ

] ρ
ρ−1

,

where z(j) is a location-specific idiosyncratic productivity for each good j and ρ is the

elasticity of substitution across skills. The amount of s-skill labor, Ls, is itself a CES

aggregate of native and migrant workers:

Ls =
[
φsd
(
Lsd
)λ−1

λ + φsm (Lsm)
λ−1
λ

] λ
λ−1

,

where λ is the elasticity of substitution across native and migrant labor, Lsd is the

amount of domestic (native) units of labor of skill s and Lsm is the amount of migrant

units of labor of skill s.

Preferences and worker efficiency Workers of skill s born in region i and living

in region n get the following utility:

U s
in =

Wn

κsin
,

where Wn is the same CES aggregator of the continuum of goods as in the baseline

model and κsin is a migration cost in term of utils.

Workers supply their endowment of labor inelastically in the location they reside,

but have a different efficiency depending on where they were born and were they reside.

Specifically, worker ω of skill s born in region i and living in region n supplies bsin(ω)

of efficiency units of labor.

Skill level can be either high (s = H) or low (s = L). The efficiency is distributed

according to the following Fréchet distribution:

F s
in(b) = e−B

s
inb
−ε
,

where ε is the shape parameter governing the dispersion of efficiencies and Bs
in is a

location parameter: workers of skill s from region i are in general more efficient in
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regions n with higher Bs
in.

Trade costs Consistent with the evidence in section 5.1, trade costs depend on the

high and low-skill migration as follows:

dni = τni ×


(

NL
in∑

j,sN
s
jn

)−ηL (
NH
in∑

j,sN
s
jn

)−ηH
if N s

in 6= 0, n ∈ US, i /∈ US or opposite

1 otherwise
.

Trade costs are negatively affected by the share of migrants of skill s in the exporter’s

population, but the effect of different skill level is heterogeneous, governed by the two

elasticities ηH and ηL.

The rest of the model follow the quantitative framework in section 2, and additional

description of the equilibrium with skill as well as calibration of the parameters is rel-

egated to Appendix C. For the trade elasticity and migration elasticity, the parameter

values are similar to the ones in the main model. Regarding trade cost elasticities, I

set ηH = 0.3/θ and ηL = 0 consistent with the estimates in 5.1. Finally, the elasticity

of substitution between skills ρ is set to 1.6 following Katz and Murphy (1992), and

the elasticity of substitution between native and migrant work λ is set to 20 following

Ottaviano and Peri (2012). Alternative calibration is explored in Appendix E.

5.3 Counterfactual results

Table 5 shows the average change in export trade costs across US states and the average

change in exports as share of state output, as well as the average change in wages in the

US for different skill levels, defined as the native-population weighted average of wage

changes in each state. Standard deviations across states are also shown in parentheses.

The average change in welfare is negative, at -0.17% and -0.22% for low and high

skill respectively, when trade costs are left constant. Exports as a share of output

increase, as demand moves out of the US when the migrants leave the US. When

trade costs are endogenous, export trade costs faced by US states increase by 5.49%

on average, a larger increase than in the results that don’t account for skill differential,

because the elasticity of trade costs on high-skill migrants is higher. The resulting drop

in welfare of low- and high-skill US natives are around 0.34 and 0.37% respectively.

The larger drop in average welfare than in the baseline model is explained by the larger

increase in export costs and by the complementarity between native and foreign labor.
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Table 5: Imperfect substitutability scenario: average changes across US states

Constant Endogenous
trade costs trade costs

% change in state export costs, 0 5.49
exports weighted (0) (0.23)

% change in exports 1.46 -7.14
as share of output (0.60) (1.34)

% change in US low-skill welfare -0.16 -0.34
(0.16) (0.18)

% change in US college welfare -0.20 -0.37
(0.07) (0.07)

Notes: The table shows the percentage changes going from current migrant population in the US

to a population of half. Numbers are weighted average across US states, with standard deviation in

parenthesis.

Appendix E shows that the changes in welfare are dampened when the elasticity of

substitution between migrants and natives’ labor is increased.

Regional heterogeneity As for the main counterfactual, I decompose the effect

into an “own-state” reduction of migration an intra-national market access effect, and

an international market access effect. Figure 4 displays the total change in real wage

(first bar in blue), the own-state effect (second bar in gray), the intra-national market

access effect (third bar in white), and international market access effect (fourth bar in

purple). Subfigure 4 shows the response of native low-skill wages, while subfigure 4

depicts the reaction of native high-skill wages.

The shock to own-state migrant population, while having a positive impact on av-

erage, is negative in some states, as complementarities induce a lower wage for native

workers after the reduction of migrant labor supply. Both intra- and international mar-

ket access effects are negative, as the negative demand shock affects wages negatively.

Overall, the skill and native-migrant imperfect substitutability dimensions affect

how the labor supply shock feeds in the economy: it affects the magnitude, and even
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Figure 4: Imperfect substitutability scenario: decomposing regional effects

Low-skill, native wage changes

D
E

V
T

N
H M

I
W

A
D
C

P
A

M
D

S
C

O
H

W
V

M
E

L
A

V
A

M
T

K
Y

T
N

A
K

M
O N

J IN G
A F

L
A
L

O
R

N
D

M
N

M
S ID W

I
H
I

A
Z

U
T

M
A

W
Y

N
C IA A

R
N
M

O
K T

X
C
A

N
Y

K
S

N
V

S
D

C
O C

T R
I

N
E IL

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

High-skill, native wage

D
C

N
V R

I
ID S

C
O
R

U
T

A
Z H

I
N
M A

K V
T

N
H

C
A

L
A

N
E

T
X

C
O C

T
N
Y

T
N

O
K

W
A

M
T

M
A

N
C IL K

S
K
Y

M
S

G
A IA A

R
W

Y
W

I
A
L

P
A

D
E

N
D

S
D IN M

E
W

V
M

N M
I

M
O F

L
O
H

M
D N

J
V
A

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

Notes: The figure plots the counterfactual real wage change in each state in the main coun-
terfactual and the three decompositions, for the model with skills and imperfect substitutability
between native and foreign workers.
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Table 6: Comparison between baseline and imperfect substitutability model

corr
(
wbasei , wlowi

)
corr

(
wbasei , whighi

)
corr

(
whighi , wlowi

)
Own effect 0.556 0.552 -0.233
Internal MA 0.991 0.994 0.975
International MA 0.992 0.993 0.998

Notes: The table shows the correlation between the real wage changes resulting from own-
migrant removal (first row), other-states migrant removal (middle row), and increased trade
costs (third row). The first column shows the correlation across states between the wage change
in the baseline model and the low-skill wage in the imperfect substitutability model. The middle
column displays the correlation between baseline and high-skill wages, and the right column
displays the correlation between the high- and low-skill wage changes.

sometimes the sign of the own-state effect. The market access effect of reducing mi-

grant population, however, remains unaffected by these production elasticities. Table

6 makes this point clear by displaying the correlation between the baseline model and

imperfect substitutability model decompositions. The correlation is high at 0.99 for

the internal and international market access effects: these mechanisms operate through

the demand channel and their regional impact are similar regardless of the production

elasticities. The own-migrant effect correlation is lower between the baseline and im-

perfect substitutability model, because the production elasticities λ and ρ affect the

reaction of the wage to the increased labor supply.

6 Conclusion

This paper shows the impact of migrants on trade market access. Migrants shape

market access through two channels. They change the geographical location of demand,

thereby benefiting regions closer to their migration destination, and they reduce trade

frictions, thereby easing access of their host country to their home country’s market.

The evidence shows that migrants have a causal impact on exports from their host

state to their home country, particularly so for high-skill migrants. Using a model of

intra- and inter-national trade and migration calibrated to the US states, I show that a

nationwide reduction in migrant population produces heterogeneous responses in wage

through different effects on intra- and inter-national market access. States with a high

exposure to migrants inside the US relative to their own migrant population are hurt
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more by the removal of migrants, and those with a high export exposure are hurt more

by the increase in trade costs.

While policy discussions typically emphasize the effect of migrants’ labor supply,

this paper shows that their effect on labor demand through increased market access is

important as well.
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A Simplified model derivation

Start from the labor market clearing equation:

wn

[
α

(1− α)
γn + βn

]
=
∑
i∈US

πniwi

[
α

(1− α)
γi + βi

]
+ πnRWwRW

(
R

L
− α

1− α

)

Define Pn as the total population of region n: Pn = αγn+(1−α)βn
1−α L if n ∈ US, and

PRW = R− α
1−αL. We have that:

wnPn =
∑
i

πniwiPi

Before taking the derivative of equation (A), consider first the partial derivatives

with respect to α of Pn and πni.

∂Pn
∂α

=
1

(1− α)2γnL,

when n ∈ US, and for the rest of the world:

∂PRW
∂α

= − 1

(1− α)2L

Regarding the trade shares, we have:

∂πni
∂α

= πni

[
− θ

wn

∂wn
∂α

+ θ
∑
k

πki
∂wk
∂α

1

wk

]
, i ∈ US

And when i is the rest of the world, we also have to take into account changes in export

trade costs from the US:

∂πni
∂α

= πni

[
− θ

wn

∂wn
∂α

+ θ
∑
k

πki
∂wk
∂α

1

wk

+ θη
1

α

1−migshn
1− α

− θη 1

α

∑
k∈US

πki
1−migshk

1− α

]
, i = RW
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Take the derivative of the labor market clearing condition with respect to α:

dwn
dα

Pn + wn
dPn
dα

=
∑
i

dπni
dα

wiPi + πni
dwi
dα

Pi + πniwi
dPi
dα

Plug in for trade share change:

dwn
dα

Pn + wn
dPn
dα

=
∑
i

(
− θ

wn
πni

dwn
dα

+ θπni
∑
k

πki
dwk
dα

1

wk

)
wiLi

+ πni
dwi
dα

Li + πniwi
dLi
dα

+ θη
1

α
πnRWwRWPRW

(
1−migshn

1− α
−
∑
k∈US

πkRW
1−migshk

1− α

)
,

and rearange:

dwn
dα

Pn + θ
dwn
dα

1

wn

∑
i

πniwiLi + wn
dPn
dα

=
∑
i

(
θπni

∑
k

πki
dwk
dα

1

wk

)
wiPi

+ πni
dwi
dα

Pi + πniwi
dPi
dα

+ θη
1

α
XnRW

(
1−migshn

1− α
−
∑
k∈US

πkRW
1−migshk

1− α

)

Plug in for change in population:

dwn
dα

Pn + θ
dwn
dα

1

wn

∑
i

Xni + wn
1

(1− α)2γnL = θ
∑
i

Xni

(∑
k

πki
dwk
dα

1

wk

)
−

πnRWwRW
1

(1− α)2L+
∑
i

πni
dwi
dα

Pi +
∑
i∈US

πniwi
γiL

(1− α)2

+ θη
1

α
XnRW

(
1−migshn

1− α
−
∑
k∈US

πkRW
1−migshk

1− α

)
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Multiply by α and rewrite as an elasticity, with ξn = dwn
dα

α
wn

:

ξnwnLn + θξn
∑
i

Xni + wn
αγnL

(1− α)2 = θ
∑
i

Xni

(∑
k

πkiξk

)
+
∑
i

πniξiwiPi +
∑
i∈US

πniwi
α

(1− α)2γiL

− πnRWwRW
α

(1− α)2L

+ θηXnRW

(
1−migshn

1− α
−
∑
k∈US

πkRW
1−migshk

1− α

)

Divide by wnLn = Xn and rearange:(
ξn −

∑
i

Xni

Xn

ξi

)
+θ

(
ξn −

∑
i,k

πki
Xni

Xn

ξk

)
= −wn

Xn

αγnL

(1− α)2

+
∑
i∈US

πni
wi
Xn

α

(1− α)2γiL− πnRW
wRW
Xn

α

(1− α)2L

+ θη
XnRW

Xn

(
1−migshn

1− α
−
∑
k∈US

πkRW
1−migshk

1− α

)

Realize that αγnL
(1−α)

is equal to the migrant population in state n, and αL
1−α is equal to

the total migrant population:(
ξn −

∑
i

ξi
Xni

Xn

)
+ θ

(
ξn −

∑
i,k

πkiξk
Xni

Xn

)
= −wn

Xn

migpopn
(1− α)

+
∑
i∈US

πni
wi
Xn

migpopi
(1− α)

− πnRW
wRW
Xn

MIGPOP

(1− α)

+ θη
XnRW

Xn

(
1−migshn

1− α
−
∑
k∈US

πkRW
1−migshk

1− α

)
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Realize that wRW
Xn

MIGPOP
(1−α)

= wRWLn
Xn

migshn
(1−α)

= migshn
(1−α)

:

(
ξwn−

∑
i

ξi
Xni

Xn

)
+ θ

(
ξn −

∑
i,k

πkiξk
Xni

Xn

)
= −migshn

(1− α)
+
∑
i∈US

Xni

Xn

migshi
(1− α)

+
1

1− α
XnRW

Xn

(
θη

(
1−migshn −

∑
k∈US

πkRW (1−migshk)

)
− MIGPOP

RWPOP

)
,

which is equation (4).

B Additional regression results

Table 7 displays the full results of the regression presented in the main body of the pa-

per. All first stage results are strong, and the sign of bilateral controls are as expected.

Table 8 shows additional results. Columns 1 and 2 show results of a PPMLE (see

Silva and Tenreyro (2006)) estimation, columns 3-4 show the results using log (1 +mig)

in order to avoid droping observations where states have positive exports, but no

migrant population, and columns 5-6 show results using all countries to which a US

state has positive exports.16 All regressions use the same instrumental variable strategy

as the main ones. In all robustness checks, the positive effect of migrants remains, and

the difference in skills as well.

C Skill and imperfect substitutability model

C.1 Model details

The following set of equations characterize the equilibrium in the skill model. Most of

the derivations are the same as the ones presented for the main model.

On the goods market, the trade shares satisfy

πtradeni =
An(dniCn)−θ∑
sAs(dsiCs)

−θ ,

where the labor bundle cost Cn is given by:

16In the bigger sample, there are a total of 135 countries, but not all states export to them. Due to
convergence issues, the PPMLE standard errors are not clustered at the importing country level.
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Table 7: Full Results and First Stage Regressions

log (exports) First stage
OLS IV ln(mig) ln(HSmig) ln(LSmig)

ln (migrants) 0.152*** 0.208***
(.059) (.065)

ln (HSmig) 0.091+ 0.308***
(.052) (.105)

ln (LSmig) 0.057 -0.056
(.038) (.077)

ln(distance) -1.377** -1.387** -1.325** -1.342** -0.364+ -0.752+ -0.443
(.621) (.622) (.595) (.593) (0.213) (.377) (.282)

Adjacency 0.348*** 0.346*** 0.304*** 0.289*** 0.097 0.513*** 0.345
(0.164) (.161) (0.164) (.168) (0.180) (.087) (.224)

ln (instr.) 0.753***
(0.026)

ln (instr.HS) 0.520***
(.058)

ln (instr.LS) 0.404***
(.027)

KP F-Stat 791.3 140.7
Imp. and exp. FE X X X X X X X
Country clust. SE X X X X X X X
N 2511 2511 2511 2511 2511 2511 2511

Notes: Standard errors in parenthesis, +: p < 0.1, **: p < 0.05, ***: p < 0.01

C =
[
φL
(
CL
)1−ρ

+ φH
(
CH
)1−ρ

] 1
1−ρ

and each skill labor bundle cost is itself given by:

Cs =
[
φsd
(
wsd
)1−λ

+ φsm (wsm)1−λ
] 1

1−λ

where the labor bundle costs are derived from the firm’s profit maximization prob-

lem.

Total revenue is equal to total output:
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Table 8: Robustness results

(1) (2) (3) (4) (5) (6)
PPMLE migrants = 1 +mig Extended sample

ln (migrants) 0.275*** 0.204*** 0.141***
(.056) (.054) (0.033)

ln (HSmig) 0.489*** 0.305*** 0.316***
(.127) (.099) (.064)

ln (LSmig) -0.121 -0.041 -0.098**
(.090) (.067) (.047)

KP F-Stat 586.2 99.2 2387.5 352.9
Imp. and exp. FE X X X X X X
Standard Errors robust robust imp. clust. imp. clust. imp. clust. imp. clust.
N 2719 2517 2704 2552 5918 5150

Notes: Standard errors in parenthesis, *: p < 0.1, **: p < 0.05, ***: p < 0.01

Xn =
∑
i

πtradeni Xi.

On the labor market, for each skill s:

Cs
n

[
φsd
(
Lsd
)λ−1

λ + φsm (Lsm)
λ−1
λ

] λ
λ−1

= wsdn L
s
nn + wsmn

∑
i 6=n

Lsin

where labor supply from migration choices implies that:

Lsnn = (Bs
nn)

1
ε
(
πs,mignn

) ε−1
ε N s

nγ,

∑
i 6=n

Lsin =
∑
i 6=n

(Bs
in)

1
ε
(
πs,migin

) ε−1
ε N s

i γ,

where γ = Γ( ε−1
ε

) and Γ(.) is the gamma function. And total revenue is equal to total
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labor revenue:17

Xn =
∑

s∈{L,H}

[
wsdn L

s
nn + wsmn

∑
i 6=n

Lsin

]
.

The migration shares satisfy

πs,migin =

Bs
in

(
(wsdn )

(i=n)
(wsmn )(i 6=n)

Pnκsin

)ε
∑

k B
s
ik

(
(wsdk )

(i=k)
(wsmk )

(i6=k)

Pkκ
s
ik

)ε ,
where

Pn = γ

(
An(Cn)−θ

πtradenn

)− 1
θ

.

Finally, the trade costs are given by

dni = τni
∏
s

(
1 (i | n /∈ US)

1 +N s
in∑

s,j N
s
jn

+ 1 (i, n ∈ US)

)−ηs
,

where

N s
in = πs,migin N s

i .

C.1.1 Equilibrium in changes

Following steps similar to Dekle et al. (2008), one can solve for the proportional change

in variables. The equilibrium changes in endogenous variable (π̂s,migin , πtradein , ŵsdn , ŵsmn ,

P̂n, d̂ni, Ĉn, Ĉs
n, X̂n) following changes in exogenous parameters (B̂s

in, κ̂sin, Ân, τ̂in)

can be obtained from the following system of equations (where ŷ = y1/y0 is the ratio

between the value of variable y before and after the counterfactual shock to exogenous

variables):

17For expositional convenience, I am omitting the fact that when n ∈ US, workers from every US
states get wage wsdn . In that case, one would have:

Xn =
∑

s∈{L,H}

[
wsdn

∑
i∈US

Lsin + wsmn
∑
i/∈US

Lsin

]
.
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π̂s,migin =

B̂s
in

(
(ŵsdn )

(i=n)
(ŵsmn )(i6=n)

P̂nκ̂in

)ε
∑

k B̂
s
ik

(
(ŵsdk )

(i=n)
(ŵsmk )

(i 6=n)

P̂kκ̂
s
ik

)ε
πs,migik

π̂tradeni =
Ân(d̂niĈn)−θ∑

k Âk(d̂kiĈk)
−θπtradeki

P̂n =

(
Ân(Ĉn)−θ

π̂tradenn

)− 1
θ

Ĉn =

[(
ĈL
n

)1−ρ∑
i

ΘL
in +

(
ĈH
n

)1−ρ∑
i

ΘH
in

] 1
1−ρ

,

where Θs
in is the initial share of the wage bill going to s-skill workers from i, in country

n (Θs
in =

wsmn Lsin
Xn

if i 6= n, Θs
nn =

wsdn L
s
in

Xn
), and when n /∈ US:

Ĉs
n =

[(
ŵsdn
)1−λ Θs

nn∑
i Θ

s
in

+ (ŵsmn )1−λ
∑

i 6=n Θs
in∑

i Θ
s
in

] 1
1−λ

,

When n ∈ US:

Ĉs
n =

[(
ŵsdn
)1−λ

∑
i∈US Θs

in∑
i Θ

s
in

+ (ŵsmn )1−λ
∑

i/∈US Θs
in∑

i Θ
s
in

] 1
1−λ

Trade cost changes are given by:

d̂ni = τ̂ni
∏
s∈L,H

[
1 (i | n /∈ US)

(
1 + π̂s,migin N s

in

1 +N s
in

)(∑
j π̂

s,mig
jn N s

jn∑
s,j N

s
jn

)
+ 1 (i, n ∈ US)

]−ηs

X̂nXn =
∑
i

π̂tradein πtradein

(
X̂iXi

)

X̂n = ĈH
n L̂

H
n

∑
i

ΘH
in + ĈL

n L̂
L
n

∑
i

ΘL
in

ĈH
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H
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n L̂
L
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(
ĈH
n

ĈL
n

)1−ρ
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For n /∈ US:18

ŵsdn
ŵsmn

=

(∑
i 6=n L̂

s
in

Θsin∑
k 6=n Θskn

)− 1
λ

(
L̂snn

)− 1
λ

For n /∈ US:19

Ĉs
nL̂

s
n = ŵsdn L̂

s
nn

Θs
nn∑

k Θs
kn

+ ŵsmn
∑
i 6=n

L̂sin
Θs
in∑

k Θs
kn

Solving the model in changes enables me to solve for counterfactual quantities given

exogenous changes in technology A, B, and migration and trade costs κ and τ , by using

only data on trade, migration, and age bill shares (πtradeik , πs,migik , Xi, N
sd
ik , N sm

ik , Θs
in),

as well as parameter values for ε, θ, ρ, λ and ηs. Subsection C.2 details how to map

these objects into the data.

C.2 Calibration of the skill model

Table 9 lists the value of the parameters and their source. The following subsections

provide additional details on the link between the data and the model.

D Data and calibration

D.1 Population data

Total migrant stock To get the total number of migrants born in i and living in

j, I combine the American Community Survey 2013 data that provides information

on place of birth of residents in each US states with estimates from the World Bank

on residing population in each country (POPi), and estimates of Bilateral Migration

18When n ∈ US

ŵsdn
ŵsmn

=

(∑
i/∈US L̂

s
in

Θsin∑
k 6=n Θskn

)− 1
λ

(∑
i∈US L̂

s
in

Θsin∑
k 6=n Θskn

)− 1
λ

19When n ∈ US
ĈsnL̂

s
n = ŵsdn

∑
i∈US

L̂sin
Θs
in∑

k Θs
kn

+ ŵsmn
∑
i∈US

L̂sin
Θs
in∑

k Θs
kn
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Table 9: Link between the model and the data

Description Value Source

Parameter
ε migration elasticity 2.3 Caliendo et al. (2017)
ρ Elasticity of substitu-

tion between skill
1.6 Katz and Murphy

(1992)
λ Elasticity of substitu-

tion between native
and migrant work

20 Ottaviano and Peri
(2012)

θ trade elasticity 4 Simonovska and
Waugh (2014)

ηs migration-elasticity of
trade costs

ηH =
0.3/θ
ηL = 0

own estimate

Exogenous object

Ân, B̂s
in,τ̂in 1 keep constant

κ̂sin migration costs Uniformly increased
to target a reduction
of 50% in total mi-
grant stock living in
the US

Data

πs,migin , N s
in population data ACS, World Bank,

OECD
πtradein , Xn trade data (including

services)
Census data on state
level exports and im-
ports, WIOD, CFS

Θs
in initial wage bill shares ACS, IPMUS-

International

Notes: see below for details on the sources and exact mapping between the data and the model objects.
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Matrix for 2013 (MIGij for i 6= j, which translates directly into Nij in the model).20

The 2013 ACS is the survey used in the construction of the 2013 World Bank Bilateral

Migration Matrix, ensuring consistency.

For i /∈ US, I construct the total number of native from in country i (Ni in the

model) as:

Ni = POPi +
∑

j 6=i,j /∈US

(MIGij −MIGji) + (MIGi,US −MIGUS,i)

For i or j in the US, I first use the ACS to construct Ni,US, which I define as the

total population born in state i and residing in the US (Ni,US =
∑

j∈US Nij, where Nij

comes directly from the ACS data). I then use the aggregate World Bank data on US

natives living abroad and attribute them to each state proportionally to Ni,US. That

is, for a US state i and an other country j, I compute Lij as:

Nij = MIGUS,j
Ni,US∑

n∈US Nn,US

.

When both i and j are US states, Nij comes directly from the ACS data. I can

then construct Ni =
∑

j Nij.

Skill and unskilled migration shares For the model with different skill levels, I

collect additional data on education attainment. I defined skill as having completed

some tertiary education (ISCED ≥ 5). To compute the shares of skill and unskilled

workers per country pair, I use various data sources.

When j ∈ US, I use the ACS data obtained through IPUMS to compute the share

of skill and unskilled migrants from country i: shskillsij =
ACSsij
ACSij

.

When j ∈ {CAN,MEX}, I use survey data from IPUMS-International (corre-

sponding to the 2011 Census for Canada and 2010 Census for Mexico21) and compute

the skill share: shskillsij =
IPUMSsij
IPUMSij

. When i ∈ US, there is no information on the

state of origin. In that case, I use the ACS data to apportion the skilled and unskilled

20http://www.worldbank.org/en/topic/migrationremittancesdiasporaissues/brief/migration-
remittances-data

21The 2013 World Bank Bilateral Migration Matrix is based on the United Nations database
POP/DB/MIG/Stock/Rev.2013, which uses country-level Census rounds. The 2011 Canada and
2010 Mexico censuses were the last one available for the construction of these datasets, thus ensuring
consistency between the migration data and the skill shares.
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by state i: shskillsij =

ACSsiUS∑
n∈US ACS

s
nUS

IPUMSsUSj
ACSiUS∑

n∈US ACSnUS
IPUMSUSj

.

When j /∈ {US,CAN,MEX} and i = j, I impute shskillsjj as the overall skill share

in the country, using data from the OECD’s World Indicators of Skills for Employment

database.22. As long as the total migrant share is low, this provides a good approxi-

mation of the native’s skill composition. When i 6= j, I impute shsij using the average

skill shares of natives from i in countries where I have data: shskillsij = shskill
s

i,REST .

Finally I compute N s
ij as: N s

ij = shskillsij ∗Nij.

It is important to note that migrant stocks for population residing in US states

come directly from the ACS and are precisely measured. Similarly, data for Canada

and Mexico (countries that will be most relevant in my counterfactual) comes from

survey data. Imputation only occurs for foreign countries, where the counterfactual

only has a second order effect. Hence the results won’t be sensitive to the imputation

method.

D.2 Expenditure data

I combine data from the OECD Inter-Country Input Output Table (ICIO) for 2013,

the Commodity Flow Survey, and Census data on state level exports and imports to

compute expenditure data.

If i, j /∈ US, I simply use the total ICIO exports from i to j:

Xij = XICIO
ij

If i ∈ US, j /∈ US:

Xij = XICIO
US,j

Xcensus,EX
ij∑

n∈US X
census,EX
nj

,

where Xcensus,EX
ij is the Census Origin of Movement export value. That is, I allocate

the US export value from the ICIO to each state using the share of exports originating

from the state.

If i /∈ US, j ∈ US:

Xij = XICIO
i,US

Xcensus,IM
ij∑

n∈US X
census,IM
nj

,

where Xcensus,IM
ij is the Census state of destination import value. That is, I allocate

22https://stats.oecd.org/Index.aspx?DataSetCode=WSDB
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the US import value from the ICIO to each state using the share of imports going to

the state.

If i, j ∈ US:

Xij = XICIO
US,US

XCFS
ij∑

n,m∈US X
CFS
nm

,

where XCFS
ij is the total value of shipments from state i to state j in the Commodity

Flow Survey public use micro data. This potentially overestimate the total trade

between states, as industries covered in the CFS don’t include services, which are more

tradable.23 In Appendix E, I check the robustness of my results to this assumption

by assuming that the same fraction of service output that is exported by the US to

the rest of the world is also traded within the US. More precisely, define the share

of tradable in services as σ = XSERV ICE
US,ROW /

(
XSERV ICES
US,US +XSERV ICES

US,ROW

)
. Then when

computing Xij for i 6= j, i, j ∈ US, use that same share to compute trade flows:

Xij =

(
XICIO,NOSERV ICE
US,US + σXICIO,SERV ICES

US,US

empSERV ICESi

empSERV ICESUS

)
XCFS
ij∑

n,m∈US X
CFS
nm

where I use sectoral employment data to attribute the service production to each state.

For own-state flow, I use:24

Xii = (1− σ)XICIO,SERV ICES
US,US

empSERV ICESi

empSERV ICESUS

+

(
XICIO,NOSERV ICE
US,US + σXICIO,SERV ICES

US,US

empSERV ICESi

empSERV ICESUS

)
XCFS
ii∑

n,m∈US X
CFS
nm

.

D.3 Wage bill data by origin and skill

For the US states, Canada and Mexico, I compute the shares of wage bill required to

solve the model (Θin in the main model, Θs
in in the skill model) directly from the survey

data also used to construct the migration shares.25 This ensures that the migration

and wage bill data are consistent with each other.

For other countries where survey data is not readily available, I simply use migrant

23In the ICIO data, the share of US exports in US service output is around 5%, while it is around
15% for non-services. I define services as anything that is not agriculture, mining or manufacturing.

24This is probably an underestimation of within US service trade flows, as services are probably
more tradable domestically than internationally.

25I use the average wage of migrants fo skill s from i in n, multiplied by the total number of migrants
Ns
in, to get the total wage bill paid to migrants from i in n, and compute the shares from there.
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population shares to input the wage bill shares. This assumes that the average wage of

all workers in the country is the same, which ignores selection into migration. However,

when using the same method to impute wage bill shares for US states, Canada and

Mexico, the correlation is high at 0.99. Furthermore, the counterfactual will mostly

affect the US, Canada and Mexico to a lesser extent, and the rest of the world much

less. Hence the parameters for the rest of the world imputed from US, Canada and

Mexican data don’t have a significant quantitative importance.

D.4 List of regions in the model

Table 10 lists the regions in the model. It is comprised of the US 50 states plus the

District of Columbia, as well as 56 countries and a composite Rest of the World (ROW).

A large majority of migrant population and trade flows are covered by the individual

countries. The ROW accounts for on average 10% of a state’s exports and 31% of a

state’s migrant population. The main missing migrant countries are Central American

countries such as El Salvador, Cuba, the Dominican Republic or Guatemala, which are

all small trading partners.

E Robustness checks

In this section, I assess the robustness of the results to different values of the trade and

migration elasticity, as well as an alternative way of computing within-US trade flows.

Main model Table 11 displays the average changes in trade costs, export as share of

output, and welfare for alternative calibration for the main counterfactual. Overall, the

results are fairly stable when changing the migration elasticity. The change in export

trade costs is sensitive to the trade elasticity, because I calibrate η = 0.2/θ, but the

effect on exports as share of output is stable. The change in welfare is larger for a small

trade elasticity, as wages need to fall by more to achieve the same change in exports.

Figure 5 shows the average changes in real wages across US states, decomposed into the

average own-state effect, internal market access effect, and international market access,

for the same set of robustness checks. In all cases, the own-state effect is positive,

because the reduced labor supply is not offset by a larger reduction in market access

when only migrant population in the state is reduced. The intra- and international

market access effects are negative throughout.
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Table 10: List of regions in the model

US States Countries

Alabama Argentina Iceland
Alaska Nebraska Australia Israel
Arizona Nevada Austria Italy
Arkansas New Hampshire Belgium Japan
California New Jersey Bulgaria Kazakhstan
Colorado New Mexico Brazil Korea
Connecticut New York Canada Lithuania
Delaware North Carolina Switzerland Latvia
Dist. of Columbia North Dakota Chile Morocco
Florida Ohio China Mexico
Georgia Oklahoma Colombia Malaysia
Hawaii Oregon Costa rica Netherlands
Idaho Pennsylvania Cyprus Norway
Illinois Rhode Island Czech Republic New Zealand
Indiana South Carolina Germany Peru
Iowa South Dakota Denmark Philippines
Kansas Tennessee Spain Poland
Kentucky Texas Finland Portugal
Louisiana Utah France Romania
Maine Vermont United Kingdom Russia
Maryland Virginia Greece Saudi Arabia
Massachusetts Washington Hong Kong Singapore
Michigan West Virginia Croatia Slovakia
Minnesota Wisconsin Hungary Sweden
Mississippi Wyoming Indonesia Thailand
Missouri India Vietnam
Montana Ireland South Africa
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Table 11: Sensitivity analysis for the main model

Migration elasticity Trade elasticity Less tradable
ε = 1.5 ε = 3 θ = 2 θ = 6 services

Change in state export costs 3.67% 3.69% 7.52% 2.44% 3.68%
(exports weighted) (.16) (.16) (.34) (.10) (0.16)

Change in exports -4.97% -4.27% -4.06% -4.62% -4.59%
as share of output (0.92) (1.10) (1.00) (1.08) (1.18)

Change in natives’ welfare -0.13% -0.13% -0.23% -0.09% -0.07%
(0.06) (0.10) (0.14) (0.06) (0.05)

Notes: The table shows the percentage changes, after reducing the share of migrants in the US

population by half. Numbers are average across US states, with standard deviation in parenthesis.

See section D.2 for details on the “Less tradable services” scenario.

Figure 5: Real wage change decomposition: robustness
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Table 12: Sensitivity analysis for the skill and imperfect substitutability model

Native/migrant Skill Less tradable
substitutability substitutability services
λ = 5 λ = 100 ρ = 50

Change in state export costs 5.44% 5.50% 5.49% 5.48%
(exports weighted) (0.22) (0.23) (0.23) (0.23)

Change in exports -6.82% -7.22% -7.09% -7.35%
as share of output (1.35) (1.34) (1.34) (1.39)

Change in US low-skill welfare -0.84% -0.21% -0.36% -0.25%
(0.24) (0.21) (0.06) (0.16)

Change in US college welfare -0.93% -0.23% -0.36% -0.30%
(0.19) (0.07) (0.05) (.07)

Notes: The table shows the percentage changes, after reducing the share of migrants in the US

population by half. Numbers are average across US states, with standard deviation in parenthesis.

See section D.2 for details on the “Less tradable services” scenario.

Skill and imperfect substitutability model Table 12 displays the average changes

in trade costs, export as share of output, and welfare for alternative calibration for the

main counterfactual with the skill and substitutability model. Figure 6 shows the aver-

age changes in real wages across US states, decomposed into the average own-state ef-

fect, internal market access effect, and international market access. The native/migrant

elasticity of substitution plays an important role in determining wether the own-state

effect (driven mainly by the labor supply effect) is positive or negative. With a low

elasticity of substitution, the effect of the reduction in migration is large and negative,

while a high substitutability moves the results closer to the main model.26 The skill

substitutability matters less. Overall, both the intra- and international market access

effects stay large and negative, regardless of the production function elasticities.

26The baseline model without skills and imperfect native-migrant substitutability does not produce
exactly the same results as the refined model even when both λ and ρ are set to infinity, because of the
different migration shares of skilled and unskilled workers. Since the model interprets high migration
shares as reflecting a high Bsin, the fall in effective labor supply is different in the two models even
with infinite substitutability.
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Figure 6: Imperfect substitutability scenario robustness: decomposition

Low-skill, native wage changes

High-skill, native wage change
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F Algorithms

F.1 Algorithm for the main model

This section describes how to solve the model in changes. This solution allows for trade

deficits Dn to exist, hence the relevant income for location is not wage wn but vn =

wn +Dn/Ln.27 Results in the paper come from first creating a deficit-free equilibrium

by solving the system of equation below setting D̂n = 0 while keeping other exogenous

variables constant, and then using the resulting trade, migration and wage bill shares

to solve for a counterfactual change in migration costs.28

1. Guess π̂migin

2. Solve for N̂ni and d̂ni using

N̂ni = π̂migin

d̂ni = τ̂ni

(
1 + 1 (i, n /∈ US)N̂inNin

1 + 1 (i, n /∈ US)Nin

)−η(∑
j N̂jnNjn∑
j Njn

)−η
3. Solve for ŵi : guess for ŵi

(a) Solve for π̂tradeni using

π̂tradeni =
Ân(d̂niŵn)−θ∑

s Âs(d̂siŵs)
−θπtradesi

27That is, I assume that the deficit is redistributed uniformly to each efficiency unit of labor. Using
the following equation, one can solve for v̂n:

Xcons
n vn

∑
i

Lin = Xoutp
n +Dn

v̂n
∑
i

L̂in
vnLin

Xoutp
n

= X̂outp
n +

Dn

Xoutp
n

D̂n

v̂n
∑
i

(
B̂in

) 1
ε
(
π̂migin

) ε−1
ε

N̂iΘin
Xcons
n

Xoutp
n

= X̂outp
n +

Dn

Xoutp
n

D̂n

28The new wage bill shares can be computed as:

Θ
′

in =
w′nL

′
in

X ′n
=
ŵnL̂in

X̂n

Θin =
ŵn

(
B̂in

) 1
ε
(
π̂migin

) ε−1
ε

N̂i

X̂n

Θin
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(b) Solve for X̂outp
n using

X̂outp
i Xoutp

i =
∑
j

π̂tradeij πtradeij

(
X̂outp
j Xoutp

j + D̂jDj

)
and normalize the new output such that total world output remains con-

stant, that is: ∑
i

X̂outp
i Xoutp

i =
∑
i

Xoutp
i

(c) Solve for ŵn using

X̂outp
n = ŵn

∑
i

(
B̂in

) 1
ε (
π̂migin

) ε−1
ε N̂iΘin

(d) Go back to (a) using updated ŵn

4. Solve for v̂n,P̂n and π̂migin using:

v̂n
∑
i

(
B̂in

) 1
ε (
π̂migin

) ε−1
ε N̂iΘin

Xcons
n

Xoutp
n

= X̂outp
n +

Dn

Xoutp
n

D̂n

P̂n =

(
Ân(ŵn)−θ

π̂tradenn

)− 1
θ

π̂migin =
B̂in

(
v̂n

P̂nκ̂in

)ε
∑

k B̂ik

(
v̂k

P̂kκ̂ik

)ε
πmigik

5. Go back to 1 using updated π̂migin

F.2 Algorithm for the skill model

This section describes how to solve the model in changes. This solution allows for

trade deficits Dn to exist, hence the relevant income for location is not wage wsmn or

wsdn but vsmn or vsdn , where I assume that deficits are redistributed proportionally to

income.29 Results in the paper come from first creating a deficit-free equilibrium by

solving the system of equation below setting D̂n = 0 while keeping other exogenous

29That is:
Lsnnv

sd
n = Lsnnw

sd
n + Θs

nnDn = Θs
nn

(
Xoutp
n +Dn

)
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variables constant, and then using the resulting trade and migration shares to solve for

a counterfactual change in migration costs.

1. Guess π̂s,migin

2. Solve for N̂ s
in, L̂sin and d̂ni using

N̂ s
in = π̂s,migin

L̂sin =
(
B̂in

) 1
ε (
π̂s,migin

) ε−1
ε N̂i

d̂ni = τ̂ni
∏
s∈L,H

[
1 (i | n /∈ US)

(
1 + N̂ s

inN
s
in

1 +N s
in

)(∑
j N̂

s
jnN

s
jn∑

s,j N
s
jn

)
+ 1 (i, n ∈ US)

]−ηs

3. Solve for ŵsdn , ŵsmn : guess (ŵsdn , ŵsmn )

(a) Solve for Ĉs
n and Ĉn using

Ĉs
n =

[(
ŵsdn
)1−λ Θs

nn∑
i Θ

s
in

+ (ŵsmn )1−λ
∑

i 6=n Θs
in∑

i Θ
s
in

] 1
1−λ

,

Ĉn =

[(
ĈL
n

)1−ρ∑
i

ΘL
in +

(
ĈH
n

)1−ρ∑
i

ΘH
in

] 1
1−ρ

.

(b) Solve for π̂tradeni using

π̂tradeni =
Ân(d̂niĈn)−θ∑

k Âk(d̂kiĈk)
−θπtradeki

Lsinv
sm
n = Lsinw

sm
n + Θs

inDn = Θs
in

(
Xoutp
n +Dn

)
In changes:

L̂snnv̂
sd
n = Θ̂s

nn

(
X̂outp
n Xoutp

n + D̂nDn

)
(
Xoutp
n +Dn

) =
ŵsdn L̂

s
nn

X̂outp
n

(
X̂outp
n Xoutp

n + D̂nDn

)
(
Xoutp
n +Dn

)
so:

v̂sdn =
ŵsdn

X̂outp
n

(
X̂outp
n Xoutp

n + D̂nDn

)
(
Xoutp
n +Dn

) , v̂smn =
ŵsmn

X̂outp
n

(
X̂outp
n Xoutp

n + D̂nDn

)
(
Xoutp
n +Dn

) .
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(c) Solve for X̂outp
n using

X̂outp
n Xoutp

n =
∑
j

π̂tradenj πtradenj

(
X̂outp
j Xoutp

j + D̂jDj

)
and normalize the new output such that total world output remains con-

stant, that is: ∑
i

X̂outp
i Xoutp

i =
∑
i

Xoutp
i

(d) Compute ŵsdn ,ŵsmn using:

ĈL
n L̂

L
n = X̂n/

∑
i

ΘL
in +

(
ĈH
n

ĈL
n

)1−ρ∑
i

ΘH
in



ĈH
n L̂

H
n = ĈL

n L̂
L
n

(
ĈH
n

ĈL
n

)1−ρ

ŵsmn
ŵsdn

=

(∑
i 6=n L̂

s
in

Θsin∑
k 6=n Θskn

)− 1
λ

(
L̂snn

)− 1
λ

.

Ĉs
nL̂

s
n = ŵsdn L̂

s
nn

Θs
nn∑

k Θs
kn

+ ŵsmn
∑
i 6=n

L̂sin
Θs
in∑

k Θs
kn

(e) Go back to (a) using updated ŵsdn .

4. Solve for v̂sdn , v̂smn , P̂n and π̂s,migin using:

v̂sdn =
ŵsdn

X̂outp
n

(
X̂outp
n Xoutp

n + D̂nDn

)
(
Xoutp
n +Dn

) , v̂smn =
ŵsmn

X̂outp
n

(
X̂outp
n Xoutp

n + D̂nDn

)
(
Xoutp
n +Dn

) .

P̂n =

(
Ân(ŵn)−θ

π̂tradenn

)− 1
θ

π̂s,migin =

B̂s
in

(
(v̂sdn )

(i=n)
(v̂smn )(i 6=n)

P̂nκ̂in

)ε
∑

k B̂
s
ik

(
(v̂sdk )

(i=n)
(v̂smk )

(i 6=n)

P̂kκ̂
s
ik

)ε
πs,migik
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5. Go back to 1 using the updated π̂s,migin
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