Social Interactions of Migrants and

Trade Outcomes*

SilvioH. T. Tai

PRELIMINARY VERSION

Abstract

This paper investigates the social interactionsopmed by immigrants in France. A framework for
explaining the composition of immigrants in the th@sunties is based on recent studies on
neighborhood effects, which depicts geographictdriependencies among immigrants. Applying
data on the distribution of immigrants in 95 Frewolinties in 5 years, the formation of networks are
estimated. These networks of immigrants are testeiditernational trade, providing a direct measure
of the impact of social interactions on the econoBiyect comparisons confirm this measure as more
complete and robust than those used in the literatlinternational trade.

JEL classification: F10, F22.
Keywords: Social Interaction, Non-market interantibternational Trade, Migration

* Thanks are extended to: Amy Bisno, Fabrice Defeyene-Célia Disdier, Frédéric Docquier, Christeph
Hearle, Arastou Khatibi, Tobias Miller, Marcelo @&aga, Nicolas Maystre, Alissa Petee, RobertariRigmi,
Michele Ruta, Silvana Meei Yi Tai, Thierry Mayerdathe participants of the Seminar “Jeunes Cherdhiair
University of Geneva

** Université de Genéve / CEPR - Marie Curie Reskdfraining Network — TOM, World Trade Organization
— PhD Program, Université Paris | Panthéon—Sorbonne

Disclaimer: This paper represents the opinionsiefauthor. It is not meant to represent the pasitioopinions
of the WTO or its Members, nor the official positiof any of its staff members.



1. Introduction

An anecdotic fact can illustrate the role of imnaigr networks in their location and economic
activities. Although these events did not occuFiance, they exemplify the kind of phenomenon this
paper studies. | describe a family in Brazil thas been immigrating from China for 4 generations.
People of each generation were born in China ancethto Brazil. The first generation immigrated to
the city of Vitoria in the Southeast Brazil in tli®20's. The second generation has chosen the
economically booming city of Sdo Paulo also in 8witheast Brazil since the 1950's. The network
structure established from the first generatioVitdria facilitated the settlement in Sdo Paulo2 88
km * from Vitoria. The third generation divided betwe®&o Paulo and Curitiba in the 1980's due to
S&o Paulo becoming saturated and business oppmsubeing sparse. In contrast, Curitiba had
become a rapidly developing city in Brazil. Som&B&m separate S&o Paulo from Curitiba, but the
social interactions meant that this location chewes apt. The fourth generation immigrated at & ver

young age joining their parents in Sao Paulo.

Some stylized facts can be added to this episadglyi- new immigrants depend on the compatriot's
community, since they face barriers of languageyittaand culture. Job, loans, associates and
relationships are found in this specific communiBgecondly and conversely, as time passes, and
immigrants are more integrated into Brazilian adiuthey become less dependent to a specific
community. Generations born in Brazil become furttisconnected to the Chinese community as can
be seen in their choice of more diversified prafess and lifestyle. Thirdly, the network effect
determining location choice is robust with differ@economical contexts. Since the first migration in
the beginning of the XX century, Brazil has been experiencing increasimfijygerse situations and
has responded to particular economic, social atitigab shocks. Nevertheless, migration movements

have remained constant due to an ever existingankt®f ties, bonds and connections.

These interdependencies are reflected in the hligion of people. Immigrants have a tendency to
cluster at higher densities relative to local pagah. Figure 1 shows the over-concentration of
immigrants in France, in comparison to the Frenoputation as a whole: 70% of the foreigner
populatiod is more concentrated than the French populatihile there could be specific reasons

within a region, this cannot provide a completelaxation for this over-concentration of immigrants.

! Source: Brazilian National Department of Transpwira-Structure
http://www1.dnit.gov.br/rodovias/distancias/distescasp

2 This figure is all the more important that theldren of foreigners born in France have the righthte French
nationality.

3 The foreigner population in France have a coeffitbf geographical concentration G=0.24. Thistpasi
concentration coefficient equals 0 if foreigners distributed exactly the same as the total pojauat
Chiswick, Lee and Miller (2002)Where the overseas born group has a distributioross regions the same as the total
population, G equal to 0. Where the overseas boongis completely segregated, the upper bound wilGequal (100-
GS), where GS is the percent of the total populaimeounted for by the specific birthplace group."



Figure 1 — Foreigners share versus French shatergmeh County
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This graph compares the population's portion dafitprers in each county of France to the portiothefFrench population
in each county. The data is from 1999 census. #goBall the foreigners living in France residedPiaris whilst only 3% of
French population as a whole did so in this year.

This paper attempts to formalize these kinds ofasdeteractions within a community. Particularly,

this study addresses the question of how sociatdntions can impact the geographical composition
of immigrants, and how these interactions can agveétade networks. In this large sense, social
interactions relates to the relations inside anignamt group, including marketing and non-marketing

interactions.

Social networks provide a major explanation for impact of immigrants on international trade.
James Rauch and co-authors (1998, 1999, 2001, 200@22004) have contributed much to this area
of the literature demonstrating theoretical reasand empirical evidence for this. However, the
conception of social interaction itself is not s a formal framework, and a measure of these
networks is not provided. This study follows andeexis the paper of Herander and Saavedra (2005)
which outlines a conception of this immigration wetk based on states that share a common

boundary.

The contribution of this paper to the literaturéhseefold. Firstly, by building on existing litdtme, it
develops a framework for immigrants' social intéats which is then used on data on the

distribution of immigrants in France. This countpyovides an interesting case of immigration,
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counting 7.4% of immigrantsin the population, with an important colonial pastd a particular
model of integration that reinforces the assiniatbf new immigrants to French values. Secondly, it
proposes a functional form to the impact of distanon social interactions. Thirdly, the
aforementioned analyses are applied to interndtitnagle and the economic impacts of social

interactions are evaluated.

This paper is structured as follows. Section 2 ysed the relevant literature on social interactass
well as the nexus between migration and trade.i@eé presents the theoretical framework while
Section 4 describes the dataset and the variabl $ection 5 reports on the findings before some

tentative conclusions are made in section 6.

2. Relevant Literature

2.1 Previous Literature on Social Interactions

Further studies have recently updated the liteeadur social interactions. Although not treatingsthe
interactions as determinant of an economical effBebck and Durlauf (2001, 2002) succeed in
developing a theoretical model that integratesadaeiations. Head and Mayer (2008) have extended
this work and have also provided empirical evidemggch has confirmed that the choices that
parents make in naming their offspring is influeshby the environment in which they are embedded.

This section provides an overview of this fieldrefearch.

Gary S. Becker has early contributed to the litegit on social interactions. The Nobel Prize winner
of 1992 was awarded to hilfior having extended the domain of microeconomialysis to a wide
range of human behaviour and interaction, includingn-market behaviouf The book jointly
written with Kevin M. Murphy (Becker and Murphy, @0) provides a synthesis of existing academic
thought in this field and the link between the ab@nd economic realms is explored further. It

acknowledges that the consumption of common goadse influenced by a social dimension.

More recently, Brock and Durlauf (2001) have depelb theoretical models for studying individual
decisions, including social interaction effectdpithe private utility. They model how the dynamics

of a group can influence the decisions and actmfnan individual. Building on the literature on

4 Data from the Institut National de la Statistigieles Etudes Ecnomiques, 1999:
http://www.insee.fr/frthemes/document.asp?reg_&ked id=ip748

® Scheinkman (forthcoming) , Manski (2000) and Glaesel Scheinkman (2003) provide surveys of theditee
and discuss different approaches to define and hsodél interactions.

% Definition from the Nobel Prize Foundation



discrete choice, Brock and Durlauf investigate $edf-consistent equilibriums which presents a

hyperbolic tangent shape

Head and Mayer (2008) analyze the extent of norketainteractions and investigate the social
transmission of parental preferences regardingndmming of their children. They argue that the
frequency of existing child names in the neighborhoan influence parent's choice of what to name
their son or daughter. Head and Mayer use dath@geéographic distribution of names in France to
explain the popularity of three types of namesnanames, Arabic names and American names.
They find that the importance of geographic dis¢adeclines over time while differences in class and

national origins have increasing explanatory power.

While this paper follows the developments of Brackl Durlauf (2001) and Head and Mayer (2008),
other valuable researches have been developea isathe theme. Manski (1993) and Glaeser et al.

(1996) provides theoretical frameworks and empligwédence on social interaction.

Manski (1993) relates social interaction to thdefon. He develops numerous models which take
three main hypothese¥a) endogenous effects, wherein the propensignahdividual to behave in
some way varies with the behavior of the group; dkpgenous (contextual) effects, wherein the
propensity of an individual to behave as in somg vaxies with the exogenous characteristics of the
group, and (c) correlated effects, wherein indisdts in the same group tend to behave similarly
because they have similar individual charactersstic face similar institutional environmentgthe
first hypothesis generates a social multiplier @ff@eating mimetic behavior in a group. The second
hypothesis distinguishes exogenous and indepemgdatminants of behavior whilst the third relates

to correlated determinants of behavior.

Glaeser et al. (1996) present a model where, aftetrolling for economical and social conditions,
social interactions explain the high variance ofmer rates across cities. An index of social
interactions is constructed using data from the &&l the New York City Police Department. Where
the crime is more serious such as in murder, sad@tactions are less likely to have played a majo

role in provoking a criminal act.

Furthermore, several empirical studies point outh®immigrant's concentration. Bartel (1989) finds
that U.S. immigrants are geographically concentratehigher densities compared to the American
population as a whole. Bartel found that educatvas significant in explaining the distribution thes
immigrants, with increased dispersion being assediavith higher levels of education. Moreover,
immigrants were found to internally migrate moreguently relative to the native population. This
finding is confirmed by other studies as Chiswiakd aMiiller (2004), Chiswick, Lee and Miller
(2002), Funkhouser (2000) and Gonzalez (1998). dlamghors find numerous determinants that

" See Durlauf 2004 for a complete analysis of tHghimsurhood effects.



explain the reasons for the existence of ethnidagmes. Furthermore, these studies show that the
transmission of culture and lifestyles choices tiergthened when there are higher densities of
immigrant populations. Quoting Funkhouser (2000gepd89):"The geographic concentration of
immigrants is an important part of the assimilatiprocess, allowing immigrants to maintain some
cultural ties to their country of origin"This network externality causes migrants to follin culture

and habits of their home country rather than thenty in which they presently live.

Finally, theoretical work from the field of New Hwomic Geography has provided certain
explanations for the concentration of immigrantise Theoretical Core-Periphery model (Fujita et al.
2000 and Baldwin et al. 2005) describes a selffoetimg mechanism of agglomeration. On the one
hand, firms in the presence of transport costs ecwhomies of scale, choose regions where the
demand for consumer goods is higher. On the othed hindividuals look for a wide range of
commodities and a low cost of living due to lowemntsport costs. Furthermore, the market crowding
effect considers a dispersion mechanism which ctsfléhe fact that imperfectly competitive firms
have a tendency to locate in regions with relayivelv competitors. Crozet (2004) and Poncet (2006)
apply models from New Economic Geography modelenpirically discover that market access is
significant in explaining the degree of regional nmiigration. This approach explains the
agglomeration by pure economical reasons for aineepbpulation, but it overlooks the fact that a

concentration of immigrants is related to non-markasons as well.

2.2 The Impact of Migration on Trade

The impact of migration on trade has been attebiednany studies in the literatdreSeveral
mechanisms have been presented to justify thisced®m, such as preference and network effects

associated in different ways to imports and to etgpo

Most of the literature treats the preference ef@stimmigrants’ consumption of home-country
products affecting just the importations. Nonetbg|dBowles (1998) considers migration as a way to
transmit preferences through the exposure to eifiecultures what could have an effect also on
exports. Tai (forthcoming) also endorses the idea aultural transmission effect through migration,
and argues that the personal consumption of immigrdoes not fully explain the implied amounts of
trade. The relative impact of preferences and ndtsvon trade has been covered elsewhere (Tai,

forthcoming) and is outside the scope of this pawarich instead will focus on the network effect.

Another major mechanism underpinning the impactnigration on trade is the network effect. It

relies on two fundamental concepts. Firstly, immigr communities have the potential to deter

8 See Rauch (2001) andlagner (2002) for a synthesis of literature in risa.



violations of informal contracts. Secondly, immigis benefit from privileged information on the
home-country and host-country markets. This meamarimpacts both imports and exports, but not

necessarily in a symmetric manher

The trade-creating effects of immigration in Frahe@e been studied by recent papers. Combes et al.
(2005) investigate the impact of social networksnposed by internal migrants in France and
compare it to the impact of business networks camgdy interconnected plants (those belonging to
the same business group). Despite the correlafidhese two networks, results show positive and
significant impact of both networks on inter-counitgde in France, with a stronger effect of the
business network. This study provides an intergstmmparison opposing migrant's network which
operates by preference and information effects plahts' network which operates by pure
information business effect. In addition Koenig @2 studies the impact of immigration on the
export decision of firms from France to the immigfe&home country. Applying export data at firm-
level to 61 countries and migration at county legesignificant effect of immigration is found dmet
probability that firm start to export. This papéudies this effect of immigrants on trade with areno

formal framework for the formation of this network.

The existing literature commonly uses the quatitynigrants to ascertain the impact of this network
Rauch (2002) innovatively used the probability timany two given countries, both individuals will

be Chinese in origin. This immigrant's network ¢enan analysis of the interaction of immigrants
amongst themselves in the host-country as well cagiantances in the home-country, as Rauch
(2002) tests. However, what is neglected in thipepds an appreciation that networks can also

operate within the host-country.

Immigrants living in a certain province have theligbto interact with compatriots living in other

provinces located in the same country. Herander @advedra (2005) analyze the impact of
immigrant networks on trade within each state ofitéth States of America. For example, for
Colorado, the authors have estimated how the commatresiding in the neighboring states of
Wyoming, Nebraska, Kansas, Oklahoma, New Mexico dtah have an influence on the trade of
Colorado. Yet noteworthy is that this impact is @ast great as the effect induced by within-state
immigrants and confirms that intra-national netvgodo have a significant effect. This effect is
reduced by distance, since immigrants who are éocairther away from each other have a lower
effect on trade. Nonetheless Herander and Saawedreot consider a framework or any empirical
support for explaining these networks. Moreoveejrticoncept of a network is limited in that it only

accounts for immigrants residing in neighboringtesta Using a specific framework and empirical

® Tai (forthcoming) shows that the impact through ttetwork effect can be asymmetric and also dependhe
composition of the export and import flows.
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evidence, this paper attempts to underpin the emmef immigrants’ networks thereby extending

the overly simplistic concept of a network thatyoekists between states that share a common border.

3. Social Interaction Framework

This section presents the framework to assess Xtemtethat immigrants can interact changing a
socio-economic context. The framework, in line wilie last developments in the literature about
social interactions, explains the composition akigners a region can have. The theoretical model
obtains, through self-consistent equilibrium, aseld-form solution to the composition of foreigners

in a given region

For the sake of clarity time subscripts are omitiado terms are used to design geographic location.
The term "County" refers to the French terdépartemerit there are 95 counties in continental
Francé’. The term Region refers to each of the 21 Frenofitimental regiors, each region
comprehending several counties. This is necedsacausewhile migration data is available at

countylevel, trade is only available at the regional leve

The neighborhood effect presents an adequate wteutd the analysis of the spatial composition of
foreigners. Counties with a large share of comeptrioffer better conditions to an immigrant.

Therefore this expected network and other exogefamisrs shape the composition of strangers of a
county. Ultimately, these connections generate @win externalities such as the formation of trade

channels.

The study of trade's determinants is well defingdhe literature. Instead, it is worth to detailhto
considerate the social interactions of immigrarBgsides economic factors or amenities, the

composition of a county is determined by the exg@cbmposition of other counties in the country.

This development follows Head and Mayer (2008) wstight adaptationsThe social utility an
immigrant can have depend on the possible int@én@stshe or he can count on. It depends not only
on the quantity of compatriots available, but atso the extent these compatriots are reachable.
Physical distance can make the accessibility hatuar the dispersion of these immigrants in the
resident population is another important factot ten raise the friction opposing interactions. The
probability of interaction between two compatriéitsng in a same county (the physical distance

being constant) is a decreasing function of thiglees population.

The utility function has two social components: tbeal utility and the global utility. Locally, the

guantity of immigrants living in the same countyses the possibilities of social interactions, whil

10E.g.: Cote-d'Or, lle-et-Vilaine, Loire, Vendée, etc.



the quantity of the local resident population reztuthem. The local utility is therefore a functimh

the expected share of these immigrants in the ¢otathty's population.

The global utility counts the expected interactiovith immigrants settled in other counties of the
country. It sums together the share of immigramtsach region, divided by its distance to the "foca
county. Assuming the inverse relationship betwemstadce and social interaction, the framework
used in this paper takes the inverse of the distdoc calculating the extent of the netwoilkie
choice to use the inverted distance follows the esdonctional form of many applications in
economics, such as the market potentiggure 2 illustrates the interactions within a netiv of
foreigner for the periods andt+1. In this example the share of immigrants livingHaris at the
periodt+1 is determined by a pre-existent network of immngsaresiding in other French counties at
the period.

Figure 2 — Spatial-Time Interactions of Immigradfts
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"Share" is the share of a given nationality intibt@l population of a county

The utility for an individuah, of nationalityk, living in a countyi is written:

U =/ sg + % t2zy (1)
jri

The composition of a countyis determined by the probability that the utildf a nationalityk is
higher than any other nationalityHenceforth, the share of a nationality k in arggus given by:

Si = PI’(U hi > U 11 k) (2

This probability is usually addressed by a multiredrtogit (MNL). Nonetheless, this form implies in

nonlinearity and it is impossibfeto achieve a self-consistent equilibrium. Moregvile main

11 E.g.: Bourgogne, Bretagne, lle-de-France, etc.
12 Figure 2 shows the names of some known citiesande to better illustrate the spatial relationshimigrants
can have. Nevertheless, the data applied in thpsmia at the county level, a county comprehendiagy cities. Therefore
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advantage of this approach (MNL) would be the gmlsi of comparing all nationalities, assessing
for example the utility of being American in Patismparing to being Moroccan, Bolivian, Japanese,
French, etc. However, focusing in a nationalty(for foreigner), this paper focus on the most

important antagonism, comparing this nationalitytmthe nativeN one.
The share of foreigners in a region is therefongivedent to the probability that the utility of Ingj
foreigner exceeds the utility of being native:

e

e e 1 e
Vi =Ups - Ui =/ S5 - SNi+_ r_(SFj' SNj) T2 -2y (3
ivi T

Wwith s +sy =1

Vi, =2/ Sgi_l-l_ '% tZg - 2y (4)

jri T

The error termg, - z,; are the private (non social) heterogeneity of ezafonality related to the

regioni. It is assumed a uniform distribution of this diffnce centred in zero and with upper and
lower bounds equal te @ and &, respectively. This theoretical "zero" hypothesmplies in the
control of the heterogeneity linked to the courdfyorigin of immigrants and region of destination.

This is addressed in the empirical section by fiieation of country and region fixed effects.

The share of foreigners of a region is given byptabability thatV,, >0:

a+2/ s,ii-1+ is,‘ij-1
2 F 2
Sk = oa (5)

The self-consistent equilibrium imposss, = s¢,. Hence, the estimate equation is:

S, =a+b i+th+V\/it+MiIIs+cte (6)

i Ty

Where W, and W, are fixed effects for region-time and country-tiniée coefficients are:

a:ﬂ andb = /
2(a- 1) a-|/

the city of Bordeaux belongs to the county of Girentdille to Nord-Pas-de-Calais, Paris to lle-de-Emmice to Alpes-
Maritimes and Marseille to Bouches-du-Rhone.
13 Under very specific cases a solution can be othin
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While country of origini may be any country in the world, destination casijtare all restricted to
one country, in this case France. This implieslactien bias since each immigrant who had chosen
countyj had previously chosen France as a destinationtigourhis bias is corrected by a probit
estimator. The variabl®lills is the inverse of the Mills ratio which has bestireated from the first

stage probif estimator, following the Heckman (1976) method.

The compatriot's network is hypothesized to captiueestructure that resident immigrants can offer t

a new one, such as assistance with bureauctanguage, housing, employment and business
opportunities, access to home produce and leidums.practicecan operate at a distance from one
county to another, assuming that the new locat®oeither deemed to be more attractive or less

saturated.

Section 5 analyzes results of the empirical estonat Subsection 5.1 reports results of regressions
studying the composition of foreigner populatiofishe counties, based on equation (6). Subsection
5.2 reports results of the impact of immigrant$iveek on international trade.

4. Data and Variables Conception

4.1 Data on Migration

The migration data used in this paper comes franRtfench census of 1968, 1975, 1982, 1990 and
1999. These provide information on the stock of igrants living in each of the 95 French
continental counties in that particular year. Th&alt French populations are obtained from Insee
(Institut National de la Statistique et des Etudesi®miqueg®. The first part of the estimations in
section 5.1 determindfie compositiorof the population of the counties and uses alty/ed

the panel. The second part of the estimations enstittion 5.2 determines the international
trade of French regions and, because trade datkalairyy, it uses just the year 1999 (the
years 1990 is also used as instruments).

The French model of integration particularly reicfs the need that new immigrants should
incorporate French moral values — the so-calleddidia" model of migration integration according to
Schain, (2004). This is seen to be more importaah tany consideration into the demographic
characteristics of an individual such as ethnicityx or religion. This ideal contrasts, for example

with the American model which is based on ethniediity where the rhetoric is that of a "nation of

14 The selection variable is the distance betweercthmtries of origin and France, since it captuhescosts of
immigration to this country. Other independent &hkés of the first step probit are: the log of oriGDP, the log of origin
population, dummies for common border, common lagguand colonial links and fixed effects for coestand time.

15 French institute of statisticSource:

http://www.insee.fr/fr/themes/tableau.asp?ref_idIAn02145&reg_id=0
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nations" (Schain, 2004). Further research needsetdone in other countries in order to provide

comparisons.

While figure 3a shows the distribution of the GDRI&DP per capita in France, figure 3b details the
distribution of immigrants from some nationalitiesFrance. The distribution of the GDP shows that
some areas in France concentrate somehow the eoaotivity. Nonetheless the distribution of the
GDP per capita points out that this economic cotmagan is followed by a population's
accommodation. Some regions are just denser tHarsptbut not richer. Except by the Parisian
region and the county of Rhéne (and some othertms)nthe GDP per capita is quite uniformly
distributed®.

Figure 3b details the spatial distribution of, e torder, the total population of each French ggunt
the total population of immigrants, immigrants froRortugal, Morocco, Algeria, Italy, Spain,

Germany, United Kingdom, Senegal, China, UnitedeStd_ebanon, Brazil and Jaf)én

Figure 3a — Geographical Distribution of the GDHFrance

GDP - 2000 GDP per capita - 2000

French GDP: 1 481 743 millions of euros (curre@@0French GDP per capita: 21 187 euros (curr@@®p

Focusing on economic factors, one could expecthalmaviors from immigrants. Either they would
target places with intense economic activitiesiarttiat case they would present a distribution lsimi

to the whole population in the country, or they Vdoaver concentrate in richer places. However,

18 Taking out the counties 69, 75 and 92, the stahdmor of the GDP per capita is equal to 2 59bgand its
average is equal to 20 149 euros

17 These nationalities were chosen by their signifigaresence in France or by their economic impagaor to
provide a sample of other countries.
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several other factors can determine the distributdd these immigrants like historical factors,
amenities and proximity to home country. For exam@panish immigrants locate close to Spain, as
do ltalians with Italy. German people locate closeAlsace and Lorraine, following historical ties.
These kinds of influences are controlled in theneoeetric analysis where a clear-cut evaluation is

provided.

Nonetheless, it is interesting to notice that immaigs present a very dissimilar distribution nolyon

comparing to the total population but also betw#em. On the one hand, regions with intensive
economic activities (high GDP) or rich regions (hiGDP per capita) seem to be preferred. On the
other hand, immigrants seem to agglomerate andirdteenclaves appear to determine the location

over time of compatriots in a very robust way, eweareas that do not present an economic potential

The maps of figure 3b provide a graphic evidence tf® over-concentration addressed in the
introduction and treated by the literature (Chidgwnaad Miller, 2004; Chiswick, Lee and Miller, 2002;
Funkhouser, 2000 and Gonzalez, 1998). Immigrantsaddollow uniquely economic opportunities,

but they also compose communities and agglomeratsd them.

Immigrants from Senegal locate mainly in Paris Bnthe Seine-Maritime (North West of Paris)) in
1968. After 31 years, other Senegalese communitige formed, but those two agglomerations gave
origin to a large network of compatriots. It is @hkable the extent new immigrants locate this megio

when we compare to all other distributions.

13



Figure 3b — Geographical Distribution of the Pofiakain Franc&

18 The GDP variation calculated for each country sakeo account constant values of GDP between H968
1999. Exception made to Germany (between 1971 888)land Lebanon (between 1988 and 1999) becaute afata
availability. The geographic dispersion of dots(tklationship between the black points and thentifyeof immigrants) is
consistent within countries but not between coestrthe quantity of immigrants from each natiogattexplicated below
each map. Quantities of immigrants can vary acogtgito some definitions as the accountability ebple having multi-
nationalities, the accountability of foreignersar France, etc.
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Figure 3b — Geographical Distribution of the Pogalain France cont'd
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4.2 Data on Trade

Data on French trade at a regional level is avigtafrom the French Ministry of Ecology, Energy,
Sustainable Development and Town and Country PhafthiThis data is available online for a
restricted sample of countries from 2003 to 2004mMly, these countries are Australia, Austria,
Belgium, Cyprus, Czech Republic, Denmark, EstoRialand, Germany, Greece, Hungary, Ireland,
Lithuania, Latvia, Malta, The Netherlands, PolaRdytugal, Slovakia, Spain, Sweden, Switzerland
and the United Kingdom. The year 2004 is chosenhisrstudy as it is close to the year 1999, which
is the last year that migration data is availalleFrance and also it is more of a complete dataset
compared to that of 2003. Therefore, data on toddke year 2004 is regressed on data of migration

of the year 1999 (migration of 1990 is also useihsisuments).

Geographical variables such as “common border’ufardy variable set to 1 for pairs of countries
that share a border) and “common language” (dumetesl to one if both partners share an official

language) are extracted from the CEPII datahase

The data on Gross Domestic Product and nationallpopn are taken from the World Bank “World

Development Indicators”.

4.3 A Description of the Instrumental Variables

There are two potential problems concerning endeityenThe first one is due to the use of the share
of immigrants as a dependent variable. As Figushaws, part of this population (the grey colored
square) is already present at the petiothen, the network variable based on the stockweafhbor
counties at has a reverse causality relationship with the déest vector. This would lead to over-
estimated coefficients for the network variableisTendogeneity is corrected by the instrumental
variable method with the two lags of the networkiatale. This corresponds to 16 yearand, based
on the data, there is no intersection between tbeksof immigrants at+1 and the stock of

immigrants at-2>°,

19 hitp:/ivww.statistiques.equipement.gouv.fr/rubgqhp3?id_rubrique=402

20 Ministére de I'Ecologie, de I'Energie, du Dévelement durable et de I'Aménagement du territoire

Zhttp://www.cepii.franglaisgraph/bdd/distances.htm

22 Migration data is obtained from the French cersus968, 1975, 1982, 1990 and 1999. Each laggedbier
corresponds to 8 years difference on average.

2 This conclusion is made based on data from thétuhsNational d'Etudes Démographiques, from France
(http://www.ined.fr/): The sum of immigration flowsom 1999 to 2005 is 119 422, the respective difiee in the stocks is
652906. Of the total population of immigrants inD20(4 959 000) 31.98% were not in France in 1999.a@erage, each
year from 1999 to 2005 6% of the population is cosga of new immigrants (immigrants who arrivedhie turrent year).
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Figure 4 — Endogeneity and the Stock of Immigrants

eee Bordeaux Lille Paris Nice Marseillceeoe
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8
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"Share" is the share of a given nationality intibt@l population of a county

The second issue is that the network variable doésake into account the stock of immigrants for
the reference courfty In the Figure 4, the network variable does nke tato account the immigrants
living in Paris at the perioti which could cause an over-estimation by a missiggnt. However,
since the reverse causality is controlled for, #ffect captures the impact of immigrants livingie
reference county at periadvho do not live there at the next period (the wlsiguare underneath the
grey square). Instead, these immigrants are pattheofresident network and should henceforth be
accounted for. This second issue allows an impreverof the estimation as it partially considers the

network within the region.

Another predicament is that of endogeneity, whictie to not considering explanatory variables that
may have a significant effect. However, this isigaited by using origin and destination fixed effect

which can be interacted with time fixed effects.

24 The reference county is the one that the comjposisi determined by estimations, in figure 4 isi®ar
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4.4 The Network Variable

As defined in the theoretical section, the netweakiable corresponds to the expected interactions
with immigrants settled in other counties of theiioy. The network of a nationalify in a county
is given by the sum of the shares of other countidaded by the distance betweeand;:

jri T

S =

At the county level, the network variable is apglas a determinant to the composition of population
of a reference county. This specification does taéie into account immigrants residing in the

reference county to avoid "mechanical" endogenagyexplained in the previous subsection.

However, when this network variable is applied aegerminant of trade, two issues raise: trade data
is aggregated by French regions and immigrantdirgsinside the region of where trade is explained
should be taken into account. Figure 5 illustratgpothetical counties and regions in France.
Henceforth, to explain the trade of, for exampégyion 2 the following calculation is done to obtain
the network variable. Firstly it is calculated thetwork of each county inside the regignFor
CountyD it is summed together the share of immigrantsaichecounty A, B, C, E, F, G, Handl)
divided by the distance froil to each of these counties. The same calculatiorade for countiek
andF. The network variable corresponding to regis the average value of the network<DofE
andF. This conception allow to the regional aggregatiomsidering interdependencies internal to

regions.

Figure 5 — Network variable: aggregate measuregipn

Region 1

Region 2

Region 3
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5. Results

5.1 Composition of the Population of the Counties

This section investigates how and to what extembigmants interact with each other. Following the
theoretical model, the composition of the coungypulation is studied taking into account the
surrounding network. Therefore, the share of eattomality in a county is explained by the network
variable: the sum of the share of compatriots jvin other counties in the country weighed by the

distance between countfés

A first concern in the empirical analysis is to woh for agglomeration forces other than social
interactions. For example, Paris is a very ceriradi city in France, as confirmed by many studies
cited in section 2. Exogenous economical factorssome amenities could explain a huge
concentration of immigrants in this county. | cahtit applying destination fixed effects interacted

with years fixed effect.

A second concern is the bias due to the pre-seteci nationality can compose the population of a
county conditionally to the fact that this natiahalis present in France. | control it applying

Heckman two steps procedure.

Finally, endogeneity is addressed by the instrueteméariable procedure using as instrument 8 and 16
years lagged variables as described in the seetiBn Dyadic fixed effects are also used for

controlling non-observed factors that could driepeindent and independent variables.

The distance between the countries of origin ofddenty of destination is only a control. Becauke o
fixed effects, the interpretation of this coeffitids meaningless. The inverse of the Mills raso i
always positive and significant. This implies iretborrection for unobserved variables that increase
the probability of selection simultaneously to theobability of higher values of the dependent

variable.

Regression (1) applies the Heckman procedure owliode sample with origin and destination fixed
effects. The network variable presents a positivé @ery significant coefficient. Nonetheless this

result can be biased by endogeneity. Next estimafioovide more accurate results.

Regression (2) limits the sample supplying comparadsults to the following ones. This regression
introduces origin and destination fixed effecteratted with time fixed effects. The magnitudehaf t
network's coefficient diminishes but it is stilpgificant at the 99% confidence level. Even cotitigl

for all specific geographic effects over time, thgantity and the proximity of pre-existing people

from the same nationality determine the share ofignants. This kind of networks offers benefits to

25 This variable is detailed in section 4.4

19



communication, housing, job and business possdslitaccess to home produce, and leisure. These
effects are analyzed by some recent studiesJleigwick and Miller, 200¥that point to evidence of a

large concentration of immigrants in contrast @ tlational population.

Table 1 — Composition of the Counties

Regression (1) (2) 3) 4) (5) (6)
Specification Heckman 8 yr lag Heclgr;;alr;g v 16 yr lag
Ln Compatriots' Network 0.81***  0.73**  (0.08*** 0.05** 1.03**  0.81***
(0.02) (0.02) (0.003) (0.03) (0.04) (0.05)
Ln Distance -0.36%**  -0.33*** -0.28***  -0.31***
(0.08) (0.08) (0.08) (0.08)
Mills 11.92%* 12.81**  0.09*** | 0.07**  11.48** 12 .90***
(0.87) (0.94) (0.02) (0.03) (0.89) (1.34)
Constant -33.63**  8.59**  .10.18*** | -10.47** -28.14** -9 79**
(3.15) (0.72) (0.04) (0.36) (3.33) (2.42)
Origin, destination and time F.E. Yes No No No No oN
Pair (origin-destination) and time F.E. No No Yes esY No No
Origin*time and destination*time F.H. No Yes No No Yes Yes
Observations 54815 43320 4332( 43320 43320 30970
R-squared 0.865 0.865 0.305 0.864 0.860
Nb of pairs (origin-destination) 17290 17290

Note: Robust pair-clustered standard errors in pheses with *, ** and *** respectively denoting sigicance at the 1%,
5% and 10% levels. Independent variable is theofdge share of each nationality in each county.

Regression (3) introduces country-county fixed @ffeThis method controls for all effects that are
specific to each pairing of a country and countye Toefficient of the network measures the impact
within each geographical pair considering just tihee variation of the network variable. Therefore,

after controlling to any effect specific to the igatounty-country (e.g.: twin cities), the netweifkect

within pairs is still highly significant.

Regression (4) replicates regression (3) using thefess IV method with 8 years lagged vari&ble

for the network. Its coefficient is smaller, butlsignificant at the 95% confidence level.

Regression (5) applies the IV method with 8 yeggéal variable with origin and destination fixed
effects interacted with time fixed effects. It prats a coefficient even larger than the one obtiine

its correspondent OLS regression (2) and signifieanthe 99% level. This could indicate a negative
relationship at the OLS regression such as an emedd factor that increases trade and reduces
migration in the same year. In any case, endogese#ms to not bias considerably the coefficient

obtained.

Regression (6) presents results for the same spmh with 16 years lagged variabléhis period of
time is more than enough to control for the endeggnas discussed in section 4.4. The coeffidient

smaller than the one obtained before, but stilitp@sand significantTaking a reference county, if
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the share of a given nationality of all other céemtraises 10%, the share of this nationality ia th
reference county raises 8.1%. Another way to imedrphe same result is, if each immigrant's
community moves 39.8 km clodéto the reference county, the quantity of immigsaiting in the

reference county raises about 8%.

These regressions confirm the existence of sogialdctions of migrants above any specific effect.
An immigrant counts on the network of compatriotsew deciding for a county in the host country.

This natural dependence implies economic consegsersince the network assistance includes not
only help in the moving process, but also busiraess job developments. The next section analyzes

the trade output resulting from these interactions.

5.2 International Trade

Table 2 report results from a trade analysis. Aitéch sample is available which includes the
following countries: Australia, Austria, Belgium,y@rus, Czech Republic, Denmark, Estonia,
Finland, Germany, Greece, Hungary, Ireland, Lithmahatvia, Malta, The Netherlands, Poland,
Portugal, Slovakia, Spain, Sweden, Switzerland thedUnited Kingdom. Data on trade of the year
2004 is regressed on data of migration of the $680 (migration of 1990 and 1982 are also used as
instruments). This data relates exports and impdrtise 21 continental French regions with the home

countries of the immigrants.

These regressions follow the last advancementsaitetliterature. The Poisson Pseudo Maximum
Likelihood estimator is applied (Santos Silva arehieyro, 2006) and specific country and region

effects are controlled by fixed effects. Exportd anports are regressed separately.

Regression (1) and (2) estimates the impact ofGbmpatriot's Network on exports and imports,
respectively. In these regressions, the distanosvsian expected coefficient (Disdier and Head,
2008). Immigrants’ network presents a positive intpan trade. Its coefficient is significant at the
99% level of confidence. In addition, as Tai (fadming), the impact of migration on imports is
higher than the impact on exports. Following tleference, the reason for this is that France isport
less differentiated products than exports. Immitgact as a medium for the betterment of the trade
of less differentiated products because they doneeid specific knowledge. Alternatively, these

products are easily replaceable and therefore semsitive to a positive shock in their preferences.

Regression (3) and (4) apply the instrumental Wégiamethod. This corrects for a potential

endogeneity between trade flows and migration. Thiess is already mitigated by the use of

% Because data are provided by 1968, 1975, 1982, 4980990 census, one lag represents 8 yearsrageve
27398 km is the average distance between Frenctiesumeighted by the stocks of the immigrants.

21



Immigrant's stock instead of flows. However, thgtinmental variable with a lag of 8 years can offer
a more accurate result. Coefficients are positind significant at the 99% level of confidence.

Magnitudes raise and the coefficient for importaa@s higher than the coefficient for exports.

Table 2 — Trade Regressions

Regression (€] @ (©)] 4 ®) (6) ) ()] 9 (10)
Dependent Variable Exports Importg Exports  ImportExports  Imports| Exports  Imports  Exports  Imports
Specification PPML PPML - IV
Ln Compatriots' Net 0.67*** 1.14%* 0.80***  1.78** | 0.82** 2.00*** 0.69** 1.04**

(0.17) (0.23) (0.21) (0.38) (0.36) (0.69 (0.27) (0.50)
'ﬁl@'}?;’r?'g Stk within 001 009 | 0177 0387

(0.12) (0.23) (0.07) (0.13)

Ln Immig Stk

*k
Neighboring Regions 0.08 0.74

(0.16)  (0.33)

Ln Distance S0.51%% 056 | -0.81%%  -0.52%%* | 0828 .0.55%* |-0.86%* -0.63%* |-0.79%*  -0.20
(0.08) (0.15) (0.11)  (017)| (0.11)  (0.18 (0.12) 0.18) | (0.12)  (0.23)

Constant 21.23%% 31.20%* | 26.08** 44.22%% | 18.09%* 49.08%* | 10.24** §.18%* | 17.10%* 27.95%*
(3.30) (4.34) (4.09)  (7.26)| (3.89)  (1457)  (1.39) (2.23) | (3.86)  (9.91)

Observations 525 523 525 523 525 523 525 523 525 3 52

Note: Robust standard errors in parentheses withand *** respectively denoting significance atetli%, 5% and 10%
levels. IV variables are the networks variableg&jonce, which corresponds to 8 years averagely.

Regressions (5) to (10) provide a comparison terogtudies of the impact of migration on trade.
Regressions (5) to (8) introduce the quantity ahpatriots living in the reference region. It is etha

the approach normally used in this kind of literatuthe total quantity of immigrants living in a
country determines the trade of this country. Fribvdse estimations it is clear that this kind of
procedure is missing a key part. In columns (5) &) the stock of migrants presents a non
significant coefficient when the Compatriot's Netiwas controlled. This means that the network
variable incorporates more information that thelkteariable. Regressions (7) and (8) do not control

for the Compatriot's Network. Even there, the dordihts are smaller than the ones of the network.

Regressions (9) and (10) apply a variable withgihentity of compatriots living in regions that shar

a common border. This approach is the same of lderaamd Saavedra (2005). One can see that this
variable is significant just for imports. By cordtathe Compatriot's Network variable remains
significant at the 95% level of confidence for estp@nd imports. Yet again, the method for counting
immigrants' network proposed in this study seengive a better explanation on the impact of these

networks on trade.
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6. Conclusion

This paper investigates the extent to which saoiaractions impact the geographical composition of
immigrants and develop trade networks. Empiricaflewvce strongly supports this conclusion. Data
from French census allows for immigrants to be anted for by their nationality, in the county level
(95 counties), for five yeais Results prove that the immigrant's share in agodepends strongly
on the residing network from which he or she canefig even when destination county, origin

country, and time specific factors are controlled.

A function for the role of the distance on socigkractions is presented and empirical outputs show
that these interactions diminish following the irse of the distance between two immigrants.
Therefore, an immigrant benefits from the comp#§inetwork of destination region and also from

the network installed in other regions of the coynt

Social interactions get ease the immigrant's sedfe, but also provide business opportunitiesahat

verified by a very significant impact of networks mternational trade. The trade of a certain negio
is determined not only by the social interactiofisnamigrants within the region, but also by the
social interactions of the whole network of immiggsliving in the country. This measure of network

is more robust and complete than those measuprsvipus research.
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