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1. Introduction

Globalization is characterized by a general increase in international transactions for goods, factors
and financial flows, with all these components growing much more rapidly than output. For
the 1990s only, the growth rate of international trade has been twice that of world output;
even more remarkable is the growth of global FDI flows, which has been triple the growth rate
of international trade flows over the period. As a result, between 1990 and 2000, the world
export/GDP and FDI/GDP ratio have been multiplied by 1.5 and 3 respectively. International
migration is also on the rise, as revealed for example by the fact that the total number of
foreign-born individuals residing in OECD countries has increased by 50 percent over the same
period, a remarkable figure given the fact that in contrast to the liberalization trend that has
characterized trade and FDI, restrictive immigration policies have instead been introduced in
most receiving countries with the double objective of decreasing the quantity and increasing the
quality of immigration.1 Standard trade theory treats trade and factor flows, as well as labor and
capital flows, as substitutes in the sense that more of one leads to less of the other. Trade reduces
the scope for factor flows as it contributes to factor price equalization and, therefore, lowers the
incentives to factor mobility. Similarly, factor movements (beyond the Rybszinski cone) reduce
price differentials and, hence, the scope for trade. At the same time, capital is expected to flow
to where the type of labor used intensively in production is abundant and, other things equal,
workers will supply their labor services where the highest salary can be obtained. Through such
mechanisms, migration and FDI are substitute ways to match workers and employers located in
different countries.2

There is a growing literature, however, emphasizing that migrant networks facilitate bilateral
economic transactions through their removing of informational and cultural barriers between
host and origin countries.3 This "diaspora externality" has long been recognized in the socio-

1Only the second of these objectives has been achieved. Indeed, the number of highly-skilled immigrants
(foreign-born individuals with tertiary education) living in an OECD member country has increased by 70 pecent
between 1990 and 2000, but the number of low-skill migrants has risen too, although at a lower pace (13 percent)
Docquier and Marfouk [4].

2In addition, recent studies suggest that there are FDI spillovers on upstream industries in developing countries
(e.g., Kugler [16]). To the extent that such spillovers induce adoption of more skill-intensive technologies, they
may magnify the substitution effect between skilled migration and FDI.

3There is also, of course, a literature on vertical FDI and intra-firm trade in intermediate outputs that can
explain instances where FDI causes trade.
Following Munshi [20], most studies have used instrumental variables estimation techniques to identify network
effects.
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logical literature and, more recently, by economists in the field of international trade.4 In many
instances, indeed, trade and migration appear as complements (e.g., Gould [9], Head and Ries
[10], Combes et al. [3], Iranzo and Peri [14]). Interestingly, such a complementarity has been
shown to prevail mostly for trade in heterogeneous goods, where ethnic networks help overcoming
information problems linked to the very nature of the goods exchanged (Rauch and Casella [21],
Rauch and Trindade [22]). While these studies provide evidence that migration networks have
trade-creating effects, they do not consider specifically highly skilled migrants. An exception
is Felbermayr and Jung [6], who use bilateral panel data on trade volumes and migration by
education levels and find a significant pro-trade effect of migration: a one-percent increase in
the bilateral stock of migrants raises bilateral trade by 0.11 percent. However they do not find
significant differences across education groups. In a similar spirit, migration may also facilitate
the formation of the types of business links which lead to FDI project deployment in a particular
location. Hence, while emigration of workers into a country may mitigate to some extent the
incentives for FDI from the host to the origin country of migrants, their sheer presence in the
host country can be a catalyst to establish the required links to achieve efficient distribution,
procurement, transportation and satisfaction of regulations. An important barrier to a multina-
tional corporation’s viability to set up a subsidiary in a developing country can be uncertainty,
especially the type of uncertainty linked to low institutional quality in candidate host countries
of FDI.5 To the extent that migrants integrate to the business community, a network can emerge
whereby migrants liaise between potential investors and partners (both private and public) in
various aspects of setting up a production facility in the country of origin of the migrant. While
the channel just described would seem to apply mainly to skilled migrants, there are other chan-
nels through which unskilled migrants may also contribute to relax information constraints on
FDI. Indeed, participation in the destination country’s labor force reveals information about the
characteristics of workers in their home country, thereby reducing uncertainty about the prof-
itability of FDI. Hence, both skilled and unskilled migration can, in principle, convey information
that will facilitate FDI inflows to the home country. The first studies to explore the links between
migration and FDI have focused on sectoral or regional case studies. For example, Aroca and
Maloney [2] found a negative correlation between FDI flows and low-skill migration between the
border states of Mexico and the United States (i.e., substitutability) while in the spirit of Rauch’s
work on trade, Tong [23] finds that ethnic Chinese networks promote FDI between South-East

4See Docquier and Rapoport [5] for a broader review of the links between skilled emigration and growth in
source countries.

5This has been suggested as a candidate explanation to the Lucas [18]’s paradox. See Alfaro et al. [1]
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Asian countries and beyond, especially where the institutional quality is relatively high. The
first paper to introduce the “skill" dimension of migration in a bilateral setting is Kugler and
Rapoport [17]. Using bilateral FDI and migration data, they investigate the relationship between
migration and FDI for U.S./rest of the world flows during the 1990s. The dependent variable
is the growth rate of the capital stock of a country (for 55 host countries) that is financed by
FDI from the US between 1990 and 2000. This is regressed on the stock of migrants in the US
originating from country i in 1990, on the log-difference of the change of that stock between
1990 and 2000, and a number of standard control variables. Regional fixed effects and their
interaction with migration are also introduced to deal with potential unobserved heterogeneity.
Their results show that manufacturing FDI towards a given country is negatively correlated with
current low-skill migration, as trade models would predict, while FDI in both the service and
manufacturing sectors is positively correlated with the initial U.S. high-skill immigration stock
of that country. Javorcik et al. [15] confirm these results after instrumenting for migration us-
ing passeport costs and migration networks with a 30-year lag. Finally, at a micro level, Foley
and Kerr [7] quantify firm-level linkages between high-skill migration to the US and US FDI in
the sending countries. They combine US firm-level data on FDI and on patenting by ethnicity
of the investors and find robust evidence that firms with higher proportions of their patenting
activity performed by inventors from a certain ethnicity subsequently increase their FDI to the
origin country of the inventors. They use ethnicity-year fixed effects to control for unobserved
heterogeneity, and also instrument the ethnic workforce share in each firm using city-level data
on invention growth by ethnicity. They find that a one percent increase in the extent to which
a firm’s pool of inventors is comprised of a certain ethnicity is associated with a 0.1 percent
increase in the share of affiliate activity conducted in the country of origin of that ethnicity. This
provides firm-level evidence of a complementary relationship between high-skill immigration and
multinational firms’ activity.
However, to the best of our knowledge, this paper is the first to investigate the relationships
between trade, migration and FDI in a unified framework, and to do so while acknowledging the
role of firms’ heterogeneity (Melitz [19]) in determining the margins of trade. In section 2, we
provide a theoretical background of exports and FDI by heterogeneous firms where a (migration-
induced) reduction in the fixed costs of setting up either an export or a production facility
abroad results in an increase in FDI and, most importantly, in the FDI to export sales ratio.
Such framework allows us to better identify the impact of the "diaspora externality" on the
firm’s decision between exports and FDI. A consequence is the opportunity to better source and
then alleviate potential endogeneity issues that the literature faces when analyzing the relation
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between FDI and migration. Indeed, following Helpman et al. [12]’s method, we derive the effect
of migration on the extensive margin from a firm level decision. This firm’s choice following
the (migration-induced) reduction in the fixed cost seems less likely having been driven by the
past aggregate FDI-sales. Moreover, by taking the relative sales, we focus on the relationship
between the migration and proximity-concentration tradeoff. This narrower relation should re-
duce the endogeneity issue because the potential omitted variable bias could only exist if any
unobserved shock is correlated with migration and the relative minimization cost determining
the relative sales. We then test these predictions in a gravity framework using recent bilateral
data on migration, trade and FDI. Section 3, 4 and 5 respectively describes the data used, the
empirical methodology and the results. We find that migration - and especially skilled migration
– positively affects trade and FDI (at both the extensive and intensive margins), and more so for
the latter, resulting in an increase in the FDI to trade ratio, as predicted by our model. Section
6 concludes.

2. Theoretical framework

The model builds on Helpman et al. [13] (henceforth HMY) and Helpman et al. [12] (henceforth
HMR), from whom we borrow the notations.

2.1. Basic setup

Consider a world with J countries, indexed by j=1,2,. . . ,J. Each country is assumed to consume
and produce a continuum of goods indexed by l. Country j’s utility function is given by:

ui =

(∫
i∈Bi

xαj (l)dl

) 1
α

(1)

where Bi is the set of products available for consumption in country j. xj(l) is country j’s
consumption of product l. The parameter 0 <α< 1 determines the elasticity of substitution
across products, which is ε= 1

1−α>1. This elasticity is the same in every country. Let Yj be the
income of country j, which is equal to its expenditure level. Then country j’s demand for product
l is:

xj(l) =
pj(l)

−ε

P 1−ε
j

Yj (2)
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where pj(j) is the price of product l in country j and Pj is country j’s ideal price index, given by:

Pj =

(∫
l∈Bj

pj(l)
1−εdl

) 1
(1−ε)

(3)

It uses a units of bundles to produce one unit of the differentiated good. The cost of one unit of
bundle is cj in country j. Each firm uses an expenditure-minimizing combination of inputs that
costs cja. We suppose that every country has the same distribution of a, therefore a is only a
measure of comparative productivity across firms within the same country. cj is country specific,
reflecting differences in factor prices across countries. Therefore, every firm in country j draws
its productivity from the distribution G(a). Note that since a is the unit cost, 1/a is a measure
of the firm’s productivity level.

Some of the products are produced domestically, where others are produced in foreign countries.
Each firm produces a distinct good, and firms in different countries produce different goods. Sup-
pose country j has Nj firms, then the total number of differentiated product is given by

∑J
j=1Nj .

Finally, we assume there are two additional costs per foreign market associated with exporting:
a fixed cost cjfij of getting the exporting permission and build up the sales network, and a
melting iceberg transportation cost τij . Here we choose to express the fixed cost in units of
cj . This choice is arbitrary but it does not affect the results since any other differences could
be subsumed by the coefficient fij . If the firm chooses to serve foreign markets in the form of
horizontal FDI, it does not bear transportation costs but will produce in the foreign country and
face the marginal production cost ci (the productivity of the firm remains the same). Beyond
the building up and the sales network cost cjfij , the firm must bear an additional cost of setting
up foreign subsidiaries cjgij . Therefore the total fixed cost of FDI is given by cj(fij + gij).
The difference between the two fixed costs measures then the plant level returns to scale. Those
additional costs to serve a foreign market explain how a firm chooses the channel through which
it sells products abroad. This choice is driven by the proximity-concentration tradeoff.

There is monopolistic competition in final products. The price charged to maximize profits by
each firm is cja

α in domestic market, τijcja
α in the foreign market in case of exports, and cia

α in
the foreign market in case of FDI.
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2.2. Determination of bilateral trade and FDI activities

The profit from serving the domestic market is given by:

(1− α)
(
cja

αPj

)1−ε
Yj > 0, (4)

meaning that it is profitable for all the existing firms to serve the domestic market. In addition,
firms can also serve the foreign market, with the profit from exporting being given by:

(1− α)
(
τijcja

αPi

)1−ε
Yi − cjfij , (5)

Sales in country i6=j are only profitable if a≤ aij , where aijis defined as the required productivity
threshold for exporting (i.e. πpij (aij) = 0):

axij =

(
(1− α)Yi
cjfij

) 1
ε−1 αPi

τijcj
. (6)

Alternatively, firms can serve the foreign market by building up a production subsidiary abroad,
which would yield the following profits:

(1− α)
(
cia

αPi

)1−ε
Yi − cj(fij + gij), (7)

As Figure 1 shows, the productivity threshold required for FDI to be profitable is defined such
that πXij=π

I
ij :

aIij =

(
(1− α)Yi
cjgij

) 1
ε−1 αPi

τijcj

(
(
τijcj
ci

)ε−1 − 1

) 1
ε−1

. (8)

Implicitly this requires ( τijcjci
)ε−1>1, that is, τijcj>ci . Intuitively, in order to make FDI more

profitable than trade, the variable cost of producing in the foreign country must be lower than
that of trade, given the higher fixed costs associated with FDI over trade. Ensuring that aXij> aIij ,
that is, the most productive firms engage in FDI, the less productive firms engage in exporting,
and the least productive firms only serve domestic market (which is in line with reality - see for
example the empirical evidence in HMY) requires that:

aXij

aIij
=

(
(1−α)Yi
cjfij

) 1
ε−1 αPi

τijcj(
(1−α)Yi
cjgij

) 1
ε−1 αPi

τijcj

(
(
τijcj
ci

)ε−1 − 1
) 1
ε−1

=

(
gij
fij

) 1
ε−1

(
(
τijcj
ci

)ε−1 − 1
) 1
ε−1

> 1.
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This is equivalent to: gij+fij
fij

>
(
τijcj
ci

)ε−1
>1. The first term is the ratio of fixed costs for FDI

and trade. The second term is the ratio of variable cost of trade v. FDI. The first inequality
ensures that the threshold for FDI is higher than that for trade. The second inequality ensures
that the threshold for FDI is positive. Different patterns of trade/FDI for each country pair
could be observed. If we denote the cumulative distribution function G(a) with support [aL,aH ]
to describe the distribution of a across firms and aH > aXij > aIij > aL, the most productive
firms in country j engage in FDI with country i, the less productive firms engage in trade with
country i, and the least productive firms only serve their domestic market. Noting that:

πDj = (1− α)
(
cja
αPj

)1−ε
Yj

πij
X = (1− α)

(
τijcja
αPi

)1−ε
Yi − cjfij

πij
I = (1− α)

(
cia
αPi

)1−ε
Yi − cj(fij + gij)

and similarly to HMY, we can draw a graph illustrating the relationships between firms’ decisions
and productivity and showing the different productivity thresholds at hand.6

Figure 1: Exports v. FDI for global firms

.

6Countries are assumed to be symmetric in Figure 1.
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2.3. Reduced fixed costs and the ratio of FDI-sales to trade

We now focus on those country pairs that have both positive trade and positive FDI. Suppose
the cumulative distribution of productivity G(a) is Pareto distribution with parameter k and
support [aL,aH ]. As in Helpman, Melitz and Yeaple (2004) we assume that k > ε− 1 to ensure
that both the distribution of productivity draws and the distribution of firms’ sales have finite
variances. Then G(a)= ak−akL

akH−a
k
L

. The amount of trade from country j to country i is given by:

SXij =

∫ aXij

aIij

(
τijcja

αPi

)1−ε
YiNjdG(a) =

kYiNj

akH − akL

(
τijcj
αPi

)1−ε ∫ aXij

aIij

ak−εda (9)

The FDI-related sales from country j to country i is given by:

SIij =

∫ aIij

aL

(
cia

αPi

)1−ε
YiNjdG(a) =

kYiNj

akH − akL

(
τijci
αPi

)1−ε ∫ aIij

aL

ak−εda (10)

Finally, the ratio of trade to FDI-sales is:

SXij

SIij
=

(
ci
τijcj

)ε−1 ∫ aXij
aIij

ak−εda∫ aIij
aL

ak−εda

=

(
ci
τijcj

)ε−1 (aXij )k−ε+1 − (aIij)
k−ε+1

(aIij)
k−ε+1 − (aL)k−ε+1

(11)

where

aXij =
(
(1−α)Yi
cjfij

) 1
ε−1 αPi

τijcj
,

aIij =
(
(1−α)Yi
cjgij

) 1
ε−1 αPi

τijcj

(
(
τijcj
ci

)ε−1 − 1
) 1
ε−1 .

A proportional, possibly migration-induced decrease in the fixed costs for setting up subsidiaries
(for exports or foreign production) abroad would affect the productivity thresholds required to
do either FDI or trade. More precisely:

Proposition 1. A proportional decrease in the fixed costs to set up a foreign subsidiary either
for exports or local production will increase the ratio of FDI-sales to exports.

Proof. Noting the fixed cost for trade as f∗ij =
fij

ω(Mij)
and the fixed cost for FDI as g∗ij =

gij
ω(Mij)

,
where Mij is the level of migration from country j to country i, and ω(Mij) is a function of
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migration that satisfies the following properties: ω(0) = 0 , ω′(.)>0. The new productivity
threshold required for exports and FDI are given by:

aX
∗

ij =

(
(1− α)Yi
cjf∗ij

) 1
ε−1 αPi

τijcj
= aXijω

1

ε− 1
= aXij (1 + β), (12)

aI
∗
ij =

(
(1− α)Yi
cjg∗ij

) 1
ε−1 αPi

τijcj

(
(
τijcj
ci

)ε−1 − 1

) 1
ε−1

= aIijω
1

ε− 1
= aIij(1 + β). (13)

where β ≡ ω
1
ε−1 − 1>0. The amount of trade from country j to country i is now given by:

SX
∗

ij =
kYiNj

akH − akL

(
τijcj
αPi

)1−ε ∫ aX
∗

ij

aI
∗
ij

ak−εda, (14)

and The FDI-related sales from country j to country i is given by:

SI
∗
ij =

kYiNj

akH − akL

(
τijci
αPi

)1−ε ∫ aI
∗
ij

aL

ak−εda, (15)

Finally, the new ratio of trade to FDI-related sales by:

SX
∗

ij

SI
∗
ij

=

(
ci
τijcj

)ε−1 (aXij )
k−ε+1 − (aIij)

k−ε+1

(aIij)
k−ε+1 − ( aL

1+β )
k−ε+1

. (16)

This new ratio differs from the original ratio only in its denominator, and the denominator is
larger than in the original formula given that k > ε − 1 . The ratio of exports to FDI-sales
therefore decreases when fixed-costs decrease by some fraction.

Figure 2 intuitively shows the extent to which this result is driven by the number of firms doing
trade and FDI, respectively. Hence, the main testable implication of our model, following from
proposition 1, is that the ratio of FDI-sales to exports should increase with migration. However,
there is no cross-country bilateral data on the sales of foreign subsidiaries. In our empirical
application, therefore, we will use FDI data to proxy for FDI-related sales. In Appendix A, we
validate this procedure by showing that for only country for which we have sectoral bilateral
data on FDI and FDI-related sales, namely, the United States, there is a clear linear relationship
between the two.

7The x-axis labels the productivity , and the y-axis labels the probability distribution function 1
a
. The pro-

ductivity follows Pareto distribution.

10



Figure 2: The effect of migration on sales:exports v FDI7

As shown on Figure 2 , a proportional decrease in the fixed costs moves the productivity thresh-
olds of both exports 1

aX
and foreign direct investment 1

aI
to their new positions and to the left.

Note that a proportional decrease reduces the productivity threshold by the same factor (1+β),
therefore 1

aI
moves more to the left than 1

aX
does. Before the decrease, the share of firms doing

FDI is given by the area A and that doing exports by the area B+C. After the decrease, these
shares respectively become A+B and C+D. Therefore, the ratio of the number of firms doing
FDI v. exports is given by:

Before the decrease: RIX=
Area(A)

Area(B)+Area(C) =
A

B+C

After the decrease: R∗IX=
Area(A)+Area(B)
Area(C)+Area(D) =

A+B
C+D

R∗IX -R
∗
IX=

Area(A)+Area(B)
Area(C)+Area(D) −

Area(A)
Area(B)+Area(C) =

A(B−D)+BB
(C+D)(B+C)

When A(B-D)+BB>0, , the ratio of number of firms in FDI to exports increases as the fixed
cost decreases. The model in this section shows this is always verified if the distribution of firms
is Pareto. Given our definition of the fixed costs either to export or to setup the subsidiary
abroad, both exports and FDI are stimulated due to effect of the migration on the sales network.
Moreover, the FDI are fostered by the migrants network due to their impact on the setup
production costs. Therefore, an increase in the stock of migrants in the export country increases
relatively more the FDI than the exports.
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3. Data

We describe in this section our data sources and treatment.

3.1. Trade data

The bilateral trade flows are from the CEPII gravity dataset. It provides a "square" gravity
dataset for all world pairs of countries for the period 1948 to 2006. There are 203 "‘country
titles" in the dataset over the period 2001-2006. All the countries are identified by their ISO3
code. In the original dataset, data was restricted to observations where trade flows are non-
missing. Other trade-related data taken from this dataset including indicators of: using the
same currency (or belong to currency union), existence of regional trade agreement (free trade
agreement), and sharing common legal system.

We expanded the dataset to cover all the pairs between the 203 countries, and assumed zero trade
flows if they were missing. In our analysis, the trade data is calculated by taking the average of six
year’s trade flows during 2001 and 2006 . The original data used current dollar as unit, therefore
we used the US CPI-US data to deflate it before taking the average. The dataset is available
at http://www.cepii.fr/anglaisgraph/bdd/gravity/col\_regfile09.zip. A description of
the dataset can be found on the CEPII website at http://www.cepii.fr/anglaisgraph/bdd/
gravity.htm

3.2. FDI data

The bilateral FDI position (accumulated FDI) are from the OECD International Direct Invest-
ment Statistics. It provides foreign direct investment record for inflows from all countries to the
OECD countries and outflows from the OECD countries to all countries. These records come
from each member country. It is possible that country A keeps a record of inflow from country
B, and country B keeps a record of outflow from country A. These two records do not need to be
equal. The dataset covers the period from 1990 to 2010. In order to fully utilize the FDI dataset,
we combined the inflow and outflow dataset into one dataset. In the cases where both inflow and
outflow source data are available, we take the outflow source data in our combined dataset. As
a result, our dataset covers all the country pairs with at least one of the two countries belonging
to OECD.

In our analysis, the FDI data is calculated by taking the average of six year’s FDI positions
during 2001 and 2006. The original data used current US dollar million as unit, therefore we
used the US CPI-U data to deflate it before taking the average. For certain countries, the earliest
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available data in the series is later than 2001. In these cases we start from the earliest data-
available date of the period 2001-2006, and take the average of the following years. For example,
Estonia has FDI outflow data only starting from the year 2003. In this case, we took the average
of 2003-2006 deflated FDI for Estonia, instead of taking the average of 2001-2006 by assuming
zero-value observations in 2001 and 2002. In our study, negative FDI is treated as zero.

The dataset is available at OECD ilibrary http://www.oecd-ilibrary.org. The ratio of FDI
to trade is directly computed by dividing FDI by trade. In the case of zero trade, the ratio data
is treated as missing (not included in the regressions except for the probit regression). In our
probit analysis, zero ratio is considered equivalent to zero FDI.

3.3. Migration data

We use the Frederic Docquier and Parsons [8] dataset, the last extension of the Docquier and
Marfouk [4] dataset, which has been extended to include bilateral data on migration by country
of birth, skill category (skilled v. unskilled, the former having college education) and gender
for 195 sending/receiving countries in 1990 and 2000. The main additional novelty is that the
dataset now captures South-South migration based mainly on observations and occasionally on
estimated data points (for the skill structure). See http://perso.uclouvain.be/frederic.

docquier/filePDF/DMOP-ERF.pdf.

3.4. Other data

The geographic data is from CEPII Distances dataset. There are two datasets: country level
file geo_cepii.dta and bilateral file distance_cepii.dta. Bilateral variables from distance_cepii
dataset include: indicators of sharing border, sharing official language, history of coloniazing;
geographic distance. We take the country-specific "landlocked" entry from the geo_cepii dataset.
We assigned "1" to the "landlocked" variable of those country pairs where has at least one of
the two countries is considered landlocked.
The dataset is available at http://www.cepii.fr/anglaisgraph/bdd/distances.htm.

The "doing business" data is available at http://www.doingbusiness.org. In our analysis, sev-
eral different doing business indicators were used as restriction variables for our 2-stage regres-
sions. These indicators include: time (days) to start a business, procedures to start a business,
and procedures to register for property. We build the indicators from the original doing business
dataset by translating them into 0-1 dummy variables. Take the "time (days) to start a business"
indicator as an example. we will assign the value "1" to the “time to start a business" indicator
of countries pair if the receiving country of FDI (trade) has a value above the median of all the
countries.
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4. Empirical methodology

The model described in section 2 extends the HMR framework into two dimensions. First, we
introduce migration as a determinant of trade flows. Second, we consider the determination of
FDI flows in addition to trade flows. It then yields a generalized gravity equation that accounts
for the self-selection of firms into export markets and their impact on trade volumes and that
can assess how changes in migration induce changes in exports and FDI sales. As described
in proposition 1, we postulate that migration from the country where firms are targeting sales
reduces the costs of both exporting to that country and the costs of setting up a subsidiary in
that country. Then the model predicts that a proportional reduction in the fixed costs of selling
abroad and the fixed costs of setting up a subsidiary brought about by migration has the effect
of increasing both exports and FDI sales. Furthermore, the model predicts the increase in FDI
sales exceeds the increase in exports.

The aim of the analysis is then to estimate the log-linearized version of eq. 14, eq. 15 and eq. 16
that relates the logarithm of expot sales, the logarithm of FDI-related sales and the relative sales
to the logarithm of the stock of migrant respectively.

The log-linear form of eq. 14, expressing the export volume from i to j yields the following
estimating equation:

sXij = β0 + θj + θi − λddij + βmmij + ωij + uij (17)

The LHS is log(exports) abroad. The first term on the RHS is a constant. The second and third
terms are selling country and buying country fixed effects respectively.8 The variable mij is the
logarithm of the stock of migrants from country j to country i reflecting the role of migration from
the buying country to the selling country to reduce the transaction costs for sellers. The term dij

is a generic representation of distance including standard bilateral variables commonly included
in gravity equation estimation which affect the volume of firm-level exports, such as geographic
distance, common border, colonial ties, common language and same legal system. AS HMR, we
assume that the variable trade costs are stochastic due to i.i.d unmeasured trade frictions uij
which are country pair-specific. Therefore, while dij captures observable variable trade costs, uij
reflects the non-observables variable trade costs and is such that uij v N(0,σ2u). The variable,

8More precisely, θj=log(Nj)-(ε− 1)log(cj) and θi= log(Yi)+ (ε− 1)log(Pi).
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ωij is a term representing the effect of firm heterogeneity and it corrects the potential omitted
variable bias usually present in the estimation of the standard gravity equation.9

Due to the Pareto asumption, the proportional reductions in both fixed cost of selling abroad and
the fixed costs of setting up a subsidiary, migration only affect the volume of firm-level exports
and not the decision to export.

The estimating equation for the FDI sales is derived in an identical way10:

sIij = β0 + θj + θi − λddij + βmmij + ωIij + uij (18)

This equation is similar to eq. 17 except for ωIij which is defined as
[
( a

I

aL
)k−ε+1 − 1

(1+β)k−ε+1

]
11

In other words, migration does not only affect the volumes of FDI-sales but also the decision to
make FDI instead of exporting. Eq. 18 highlights that even tough the reduction of fixed cost
has been proportional, it affects FDI sales and exports differently. It also shows how the HMR
estimation must be adjusted to correctly specify the relation between FDI sales and migration.
Finally, the definition of ωIij shows how important it is to control for the fraction of firms that
make FDI sales from j to i in order to consistenly estimate the relation between FDI sales and
migration. We follow HMR to define a latent variable Zij which enables us to define the variable
W I
ij .

12 Zij is defined as the following

(1− α)Yi
(
αPiaL
ci

)ε−1
cjgij

(
1−

cε−1i

(τijcj)ε−1

)
(19)

Zij represents then the ratio of the variable profit related to FDI-sales for the most produc-
tive firm to the fixed costs to set up a subsidiary in country i time the relative variable cost
which reflects the proximity-concentration tradeoff. Note that this latent variable which enables
to estimate the unobserved endogenous variable,Wij , has been derived from a firm-level decision.

Eq. 17 and eq. 18 enables us to compare the impact of migrants on exports and FDI-sales and
then analyze which type of fixed costs are more affected by the migration.

9ωij = [(aX)k−ε+1 − (aI)k−ε+1] where aX and aI are defined in eq. 2.3.
10Assuming identical assumptions concerning the variables trade costs.
11(1 + β)≡ ω

1
ε−1 − 1 as defined in section 2.

12Where ωij=log(Wij).
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The Pareto assumption as well as the specification of the trade and fixed costs enable us to
structurally estimate eq. 17 and eq. 18 using HMR’s method.13 As HMR, we augment those
equations with the the standard Heckman [11] correction for sample selection, ηij . A consistent
estimate of this term is obtained from the inverse Mills ratio. However, it does not correct for
the biases due to underlying unobserved firm heterogeneity. In order to correct both for biases
due to trading partner selection and firm heterogeneity, we estimate the equation using nonlinear
least squares parametrically, semiparametrically and nonparametrically finding robust effects of
migration in reducing barriers to trade and FDI. Such method already captures any selection
issue as well as a part of the potential omitted variable bias linked to trade barriers as well
described in HMR. Moreover, we believe that this estimation method enables to alleviate several
identification issues that the literature traditionally faces when analyzing the relation between
either trade and migration or FDI-sales and migration. It will well know that those relations
potentially suffers from simultaneity issue as well as potential reverse causality. Indeed, on the
one hand, unobserved variables such technological shocks in the exporting country may trigger
both FDI from j to i (through a cost reduction) and migration from i to j (through a higher
real wage). On the other hand, FDI may foster the migration towards the country j that invests
(through training in country j or making aware of new opportunities in this country). Trade
can also foster migrations through the decrease of the price index and then the increase in real
wage. Those identification issues justify why we wanted to define this relationship between the
sales abroad and the migration in a theoretical framework including heterogeneous firms as well
as the estimation method described above. First, the theoretical framework defined in section 2
enables us to derive the effect of the migration on the extensive margin (the share of firms setting
up subsidiary abroad) from a firm decision level. It seems then unlikely that the firm decision
of the most productive firm have been driven by the migrants setting up in the country j due
to the past FDI-sales done by country j. Second, the fixed effects already capture unobserved
characteristics that may have triggers either trade or FDI and migration simultaneously (such the
technological shocks mentionned above). Third, the reverse causality should affect current flows
of migration. This potential reverse causality explains why we use a lagged stock of migration.
Indeed, current flows of migration counts for a small share of the total stock and are not present
in lagged stock of migration. Notwithstanding, we suspect that some potential identification
issues might still be present. Any unobserved factor affecting either the fixed cost to export or
to start a subsidiary abroad and the stock of migrant would lead to an omitted variable bias

13The non linear estimation of eq.18 is in progress.
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which include any common characteristics across the country such cultural proximity. We try
to circumvent this problem by estimate the linearized version of eq. 16, the ratio between the
exports and the sales induced by FDI:

sxij − sIij = β0 + θj + θi − λddij + βmmij + ωratioij + uij (20)

The LHS is the logarithm of the relative sales.The first term on the RHS is a constant. The
second and third terms are selling country ((1− ε)log(cj)) and buying country ((ε− 1)log(ci)))
fixed effects respectively. The variable mij is the logarithm of the migration from country j
to country i. dij captures observable variable trade costs. The variable ωratioij is the share of
firm setting up subsidiary in country i relative to the share of firms exporting. It is defined
as (aX)k−ε+1−(aI)k−ε+1(

(1+β)(
aI
aL

)
)k−ε+1

−1
. It derives from the decision of the marginal firm to either export or

to set up subsidiary abroad relative to the choice to set up subsidiary abroad for the most
productive firm. The effect of migration on the share of exporters relative to the share of firms
investing abroad is then determined by a decision at the firm-level. The aim of taking the ratio
is then to define the relation between the migration and the decision for a firm serving abroad
to either export or sets up a subsidiary. In other words, we analyze how migration affects the
proximity-concentration tradeoff. This narrower relation should reduce the endogeneity issue
because the potential omitted variable bias could only exist if any unobserved shock is correlated
with migration and the relative minimization cost determining the relative sales. Therefore, the
only unmeasured shocks would could question the validity of the estimates are those which affect
the decision to migrate and the firm’s decision to either export or investing abroad. Although
we believe that the specification of the ratio may reduce the potential endogeneity, we suspect
that some omitted variable bias may subsist to the fixed effects, the use of the lag of variables
or to the ratio’s specification. As we will discussed in depth in the next section, the results we
derived for the variables such legal system or common language can be an indicator that some
unobserved cultural characteristics can also affect both the migration and the relative decision
to invest abroad. Other types of unobserved factors such as any technological shocks could affect
the relative decision to invest abroad and the decision to migrate such technological progress in
the communication tools. Such shocks might foster FDI relative to trade as well as improve the
network of migrants. Those unmeasured country-pair specific shocks hinders the quality of our
estimation and preclude any potential causal interpretation. In the next section, after presenting
the general results, we further discuss and present different alternative specifications which have
been estimate in order to identify the causal effect of the migration on FDI-sales.
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5. Results

We first present results for exports and FDI in the same fashion as in HMR. For each table,
the results in column 1 present the first stage probit estimation and column 2 the corresponding
Heckman flow equation estimation. The exclusion restriction used when we estimate the exports
equation is the number of days to start a business in the importing country from the Doing
Business database. The number of days to start a business is related to the fixed costs associated
with establishing a distribution network in the importing country. When we estimate the FDI
equations, we use the number of procedures to start a business in the host country as the exclusion
restriction. This represents the fixed cost of setting up a subsidiary production facility. Column
3 provides a benchmark equation that does not correct for any biases. Column 4 provides the
parametric estimation correcting for both selection and firm heterogeneity using nonlinear least
squares. Columns 5 relaxes the pareto assumption for G(.). The Pareto distribution does not
constraint the baseline specification. Finally, Column 6 and Column 7 relax the joint normality
assumption for the unobserved trade costs. Those specifications still yield similar results. Column
8 represents the case where only firm heterogeneity is controlled for and column 9 represents the
case in which only selection is corrected.

Our results are similar to the one found by HMR using data from a different time period, namely
2001-2006. We find that exports to foreign locations are explained both by selection patterns
whereby trading partners are matched as well as underlying unobserved firm heterogeneity de-
termining the extensive and intensive margins of trade volume growth. As in HMR, we find that
firm heterogeneity induces more substantial biases in estimating the effects of trade frictions in
explaining sales abroad. Our results also highlight the different reactions of trade flows and FDI
sales according to the type of costs. Indeed, in table A.2 and table A.6. The distance has a
stronger effect on trade flows than on the FDI sales currency union and trade agreements and
whether a country is landlocked or not do not significantly affect FDI flows. On the contrary,
colonial tie has a much stronger impact on the investment abroad than on the exports. Moreover,
we need to use different regulation costs to instrument either the formation of trading relation-
ship or the decision to set up a subsidiary abroad. Those results lead us to further investigate
factors affecting the costs either to export or to build up a subsidiary such as the migration.

We then introduce migration as an explanatory variable. As described in section 4, we use the
lagged stock of migrants from the importing country living in the exporting country in 2000 in
order to alleviate some potential endogeneity issues. We use both total migration and skilled
migration stocks, and find differentiated results as to the elasticity of FDI sales and trade flows.
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We find that the elasticity of both exports and FDI with respect to the stock of migrants is
higher when we consider skilled migrants as opposed to all migrants. We estimate the elasticity
of exports to the country of origin of migrants to be 9.5% when we use the stock of skilled
migrants. We estimate the corresponding elasticity of FDI to be 24.3%. This indicates that
FDI is more sensitive to migration to the home country of multinational corporations than are
exports to migration from the importing to exporting country.

From table A.10, we present the results for the ratio between exports and the FDI is taken.
As explained above, we aim to estimate the ratio for two reasons. First of all, it enables us to
compare how migration affects the relative sales and then to better identify which type of costs
would be more affected by the stock of migration. Second, the ratio aims to identify the source
of the potential subsisting omitted variables biases and to mitigate them. This relation estimates
how the migration affects the relative sales. Therefore, any potential endogeneity issue would
subsist if unobserved shocks are correlated with migration and the relative minimization cost
determing the relative sales.
The model described in section 2 predicts that the ratio of FDI sales to export sales will be
increasing with migration into the exporting country that is also home base to multinationals.
We find indeed that the ratio of FDI to exports is higher, the higher the stock of migrants
from the buying country. This effect is more pronounced in the case of skilled migrants. The
elasticity of the FDI to exports ratio with respect to skilled migration is 18%. This means that
for a given increase in migration from country j to country i there is a propensity for from i
to j FDI to grow 18% more than exports from i to j. Indeed, the theory predicts that given
a proportional fall due to migration in the fixed costs of selling abroad and the fixed costs of
setting up production abroad, there is a larger increase in sales associated with FDI than exports.
Concerning, the endogeneity issue, taking the ratio between the trade flows and the FDI enables
to restrict the relation between migration and the firm’s decision to either export or build a
subsidiary abroad. Moreover, we are able to better identify the source of potential endogeneity.
Indeed, some variables such legal system or common language reflect some aspects of the cultural
proximity between two countries and can then indicate us whether some cultural characteristics
could still affect simultaneously the migration and the relative decision to invest abroad. Tables
2 to 10 show that variables such as common language, colonial tie or same legal system affect
trade and FDI. These factors are also likely to affect the stock of migrants from country i to
country j. For instance, the same legal system increases the average volume of trade by 39.1 %
and the average volume of FDI by 45.1%. It also rises the probability to export by 0.8 % and the
probability to build a subsidiary in country i by 8%. When the ratio is taken, this variable does
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not affect significantly the relative sales but still interfers wih the decision to either export or set
up a subsidiary. In other words, an identical legal system in both countries provides a stronger
incentive to firms to invest in the sending country instead of exporting. The ratio seems then
to alleviate some of the potential endogeneity issue but might not fully eliminate it since some
cultural variables seem to also affect the decision to either export or invest abroad. Therefore,
some potential omitted variable biases might subsist to the fixed effects, the lag of variables as
well as the ratio. Variables such legal system or common language can be an indicator that
some cultural characteristics affect simultaneously the migration and the relative decision to
invest abroad. Other types of unobserved shocks such as any technological shocks ( such new
communication means) could also affect the relative decision to invest abroad and the migration.
Those unmeasured country-pair specific shocks might hinder the quality of our estimation and
justify why we are still currently working on this potential identification issue.

6. conclusion

The evidence on globalization suggests that while international trade has risen dramatically in
recent decades, the rise in FDI and skilled migration is even more pronounced. It is important to
understand the linkages among these various dimensions of globalization. In the current paper
we explore the relationship between skilled migration and sales abroad (both export and FDI
related). The channel we analyze is the international information transmission of migrants about
business opportunities in their country of origin. These business opportunities arise both for
exporters and investors. The traditional view from the standard trade literature is that migration
and sales abroad are substitutes. In that framework, either workers migrate to satisfy foreign
demand or foreign demand is satisfied by sales abroad (merchandise shipments or multinational
corporation subsidiary set-up). However, when migration reduces transaction costs associated
with sales abroad (through business network formation and information diffusion), migration
may complement rather than substitute trade and FDI. In particular, migrants who engage in
economic activity in their destination country through their interactions convey information to
businesses about sales opportunities (both for exports and FDI) in their country of origin. We
find that the elasticity of both exports and FDI with respect to the stock of migrants is higher
when we consider skilled migrants as opposed to all migrants. The effect is more pronounced
in the case of skilled migrants in the sense that when we use the stock of total migrants, we
obtain elasticities that are lower. This is true for all specifications. This suggests that skilled
migration is the type of migration that is most relevant for understanding the role of migration
in reducing transaction costs from selling abroad. We build a model that augments Helpman
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et al. [13] and Helpman et al. [12] by incorporating the possibility that the transaction costs
(especially their fixed component) associated with selling and producing abroad are reduced by
migration. Our model predicts that the ratio of FDI sales to export sales will be increasing
with migration into the exporting country that is also home base to multinationals. Indeed,
the theory predicts that given a proportional fall, due to migration, in the fixed costs of selling
abroad and the fixed costs of setting up production abroad, there is a larger increase in sales
associated with FDI than exports. Empirically, we find indeed that the ratio of FDI to exports
is higher, the higher the stock of migrants from the buying country living in the seller country.
We estimate the elasticity of exports to the country of origin of migrants to be 9%, when we
use the stock of skilled migrants. We estimate the corresponding elasticity of FDI to be 25%.
This indicates that FDI is more sensitive to migration to the home country of multinational
corporations than are exports to migration from the importing to the exporting country. The
elasticity of the FDI to exports ratio with respect to skilled migration is 18%. This means that
for a given increase in migration from country j to country i there is a propensity for FDI from
i to j to grow 18% more than exports from i to j. The predicted theoretical impact of migration
in stimulating FDI sales exceeds the impact on export sales. Empirically, we find as reported
above that indeed the elasticity of FDI with respect to migration from the buying country is
larger than that of exports, and that indeed the FDI/exports ratio tends to rise with migration.
Our results suggest the importance of migration for the formation of international networks for
business information diffusion. Both information about foreign distribution and doing business
abroad appears to be transmitted by migrants in their destination country about sales in their
country of origin. In particular, even after controlling for origin and destination country fixed
effects, as well as bilateral variables measuring geographic and institutional distance, migration
is a robust determinant of both exports and FDI from the destination country of the migrants to
their origin country. The information channel is consistent with the fact that skilled migration
rather than total migration has the stronger link with exports and FDI. As the model predicts,
we also find that migration has a stronger impact on FDI than on exports. This makes sense since
migrants not only transmit information about distribution which is useful for both exports and
FDI sales but also transmit information about setting up of production facility which is useful
for the multinational corporations in choosing the location of their subsidiaries. The analysis
suggests that to the extent that international transactions are facilitated by the information
transmitted by migrants, the impact is stronger on FDI than on trade. This is consistent with
the view that setting up a subsidiary in a new country requires much more information than
simply shipping merchandise.
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Appendix A. FDI data as a proxy for FDI-related sales

As is shown in section 2, proposition 1, a proportional decrease in the fixed costs to set up a
foreign subsidiary either for exports or local production will increase the ratio of FDI-related
sales to exports. In order to testify the proposition, we need to gather data on FDI-related sales.
Unfortunately, in most instances, data on FDI-related sales is not available. In this appendix, we
attempt to overcome this data constraint by empirically approximating FDI-related sales with
FDI data. We used the US sample, which is the only available source for FDI- sales related data.

Figure A.3 depicts the relationship between the amount of US FDI and the foreign affiliate sales
in 147 countries worldwide. Countries with missing data on FDI or affiliate sales were excluded
from this graph. FDI refers to the year and FDI position, taking the average of 2001-2006 after
deflating by the US CPI_U index. Sales refers to the sales of all foreign affiliates. A “foreign
affiliate" is a foreign business enterprise in which there is U.S. direct investment, that is, in which
a U.S. person owns or controls 10 percent of the voting securities or the equivalent. Here FDI
data comes from the CEPII dataset, in line with other sections of this paper.

Figure A.3: US FDI and US foreign affiliate sales, average of 2001-2006

The correlation between the two is 0.9354, indicating a very high linear relationship. Regressing
foreign affiliate sales data on FDI with various specifications yields the following result:

Specification (1) includes both higher order products of FDI and constant term. Specification
(2) includes only FDI and constant term. Specification (3) includes only FDI and suppresses
the constant term. As we can see, adding higher order products does not help increase the
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Table A.1: Regression of foreign affiliate sales on FDI

(1) (2) (3)
sales sales sales

FDI 2.765∗∗∗ 2.115∗∗∗ 2.146∗∗∗

(0.341) (0.0681) (0.0649)

FDI2 -1.50e-05
(1.02e-05)

FDI3 7.36e-11
(6.30e-11)

Constant 643.4 1,659
(1,213) (1,140)

Observations 147 147
Adjusted- R2 87.4 86.9 88.2
F-Stat 331.15 965.58 1092.96
Standard errors in parentheses
∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01

explaining power of FDI on FDI-sales. The coefficient on FDI2̂, FDI3̂ and the constant term
are not significant. After suppressing the higher order terms, the adjusted R-squared decreases
a little bit, but the overall significance of the model increases substantially as the F-stat tripled.
The significance of coefficient on FDI also increases. The constant term is again not significant.
This suggests us to try specification (3). This specification yields the highest adjusted R-square
stats, F-stat, and the significance of coefficient on FDI. The results show that there is a robust
linear relationship between US foreign affiliate sales and US FDI. If we assume that this linear
relationship also holds for data on other countries, then our analysis in section 2 would hold for
the ratio of FDI to trade. This would validate our empirical study in section 4.
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