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Thetiesthat bind: Theroleof migrantsin the uneven

geogr aphy of international telephone traffic

Abstract
Recent work has suggested that migrants have bewjoa driving force in the dramatic
growth of international telephony over recent desa@ccounting for large rises in telephone
calls between countries with strong immigrant/eimngrconnections. Yet the existing
literature has not done a good job of evaluatimgsthbstantive importance of migrants in
explaining large disparities in levels of bilatevaice traffic observed between different
countries. Nor has it gone very far in examiningvhibe influence of migrant stocks on
international calling is moderated (i.e. amplifi@dattenuated) by domestic and relational
factors. Our contribution in the present articldr@dses these gaps in the literature. For a
sample which includes a far larger number of coestthan previous studies, we show that,
together with shorter-term visitors, bilateral naigt stocks emerge as the relational variable
with one of the substantively largest influencesrasross-national patterns of telephone
calls. We also find that the effect of bilateralgnaint stocks on inter-country telephone traffic

is greater where the country pairs are richer aaterapatially distant from one another.
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| ntroduction

Recent work has ascribed a major role for telecomaations in the lives of cross-border
migrants (Esman 2009; Horst 2006; Ros 2010). Amiooitpers, remote communications are
said to be important in allowing family and friendsremain in contact; in forging, sustaining
and re-imagining migrants’ identity; and providingluable information that forms the basis
of subsequent migrations. Indeed, it has been stgg¢éhat migrants have been a major
driving force in the dramatic growth of internatadnelephony over recent decades,
accounting for large rises in telephone calls betweountries with strong
immigrant/emigrant connections (Vertovec 2004).

The purpose of this article is two-fold. Firstséeks to subject claims about the
centrality of migrants in accounting for large diggies in bilateral telephone traffic to
rigorous empirical scrutiny, and evaluate migrastdistantive importance vis-a-vis other
relational forms of transnational connectivity. 8ed, it aims to provide new insights into
how geographic attributes “moderate” the degreshih migrant connections between
home and destination countries give rise to intiwnal telephone traffic.

These issues are of both scholarly and appliedest. The importance of migrants in
shaping patterns of international telephony, faregle, is revealing in relation to academic
debates about the role of migrants in contempdransnationalism. Specifically, they
indicate how longer-term corporeal mobilities urmlersubsequent forms of boundary-
spanning connectivity, and the relative importaoickomelands as a site of ongoing social
relations. Understanding the factors which media¢edegree to which migrant stocks give
rise to calls between home and host countries @i practical significance. Amongst

others, this is because boundary-spanning comntionsabetween migrants and their



homeland communities may be important in supporic@homic development, transnational
forms of political mobilization and the reproductiof diaspora identities (Esman 2009; Ros
2010). As an example, telephone calls are knowalayp a role in arranging remittances
(Collins 2009; Horst 2006), such that factors whionstrain international telephony may
have far-reaching implications for family membegmaining in the homeland.

Unfortunately, the literature has not done a gatdgf evaluating the substantive
importance of migrants in international telephooryinvestigating the factors which
influence the amount of calling between migrantd gneir homeland communities. Very few
multivariate studies — which are best-suited tamrang the systematic influence of different
relational attributes on patterns of bilateral pblene traffic — have included migrants as an
explanatory variable. Those which have done so hgueally used comparatively small
samples, or crude measures/proxies which fail@atity migrants’ countries of origin (Cui
2005; Lago 1970; Rietveld and Janssen 199Gjddwand Amaral 1996; Kellerman 1990;
Sandbach 1996). Importantly, few of these pastiesughve compared the influence of
migrants with other relational attributes, suclirade or investment ties. Regarding the
moderating influence of geographic attributes, moicthe literature has relied on anecdotes
and descriptive statistics, for example invokingla for income or tele-density based on
single country case-studies (Alonso & Oiarzabal®0OMissing from previous work have
been efforts to systematically analyse how geogcdplstors impact call volumes between
migrants and their homelands using a large samplé#jvariate research design.

The present article addresses these gaps. To dasakes use of a recent database of
bilateral migrant stocks (Parsoeisal. 2007), which allow us to carry out a morebgllly
representative and geographically refined analyfsise relative role of migrants as a source
of border-spanning connectivity. Additionally, adeang on previous work, we use an

interactive model specification to explore how gagpdpic attributes moderate (i.e. amplify or



attenuate) the marginal impact of migrant stocke fiesults of our large-sample multivariate
study show that, together with shorter-term visifonigrants emerge as the relational
variable with one of the substantively largestuafices on cross-national patterns of
telephony. However, we find that the actual amainélephone calling between migrants
and their homeland communities is increased byfastors, namely, higher aggregate
country pair income and greater distance betweetigin and destination countries. The

article concludes by discussing the wider academdcapplied implications of these results.

Inter national telephone calls

Although commercial telephone services date batked 870s, it was not until the 1960s
that international telephony began to take-off (fes 1992). Aided by a series of
technological and organisational innovations, whechto falling costs and improved service
guality, the volume of international telephone saticreased dramatically from the 1970s
onwards (Cracknall 1999, TeleGeography 2006). Toevigng popularity of cellular
telephones over the past decade has further fuelleghational voice traffic (Comer and
Wikle 2008).

Yet, as with other forms of transnational conivtgtand mobility, international
telephony is spatially uneven (Perkins and Neuma@éd ). Data on international voice
traffic not only reveal that certain countries héwgher overall levels of telephone traffic, but
also that domestic actors in particular countrggltto communicate more with actors in
certain specific foreign countries than othersjdative of a spatiality of transnationalism
(TeleGeography 2006). Table 1 highlights some e$éhspatial variations, showing the top

ten inward/outward calling partners for a small plnof focal countries.



<<INSERT TABLE 1 HERE>>

The table reveals the leading position of the Wh&ates (US) as a source/recipient
of international telephone calls. The United Kingd@UK) also emerges as a key calling
partner amongst the sample of countries. One féikedy contributing to the importance of
these countries is that they are host to large rusntf migrants (34.3 and 4.8 million,
respectively) who might plausibly give rise to sfgrant volumes of telephone traffic
(Parsons et al. 2007). The spatial distributiomajrants could well account for other
bilateral relationships shown in table 1. All oéttop ten calling partners with India, for
example, are countries which are known to hostifstgimt numbers of Indian immigrants.
Likewise, Germany’s large Turkish migrant commumtgy go some way in explaining why
Turkey appears amongst the country’s major cafbagners.

Yet, while few would deny a significant role for gnants, they are likely to be one
amongst many factors shaping global patterns epteiny. Thus, another plausible reason as
to why the US and UK are leading calling partnerstiie countries featured in the table is
that they are major economies, both in gross andata terms. Indeed, members of the so-
called G7 — a grouping comprising the world’s majmlustrialised economies — recurrently
appear as major calling partners in the list. Tabé¢so strongly hints at a regional dimension
to international telephony. Hence, most of Germamybst important calling partners are
located in the European macro-region, Canada andclare the leading calling partners of
the US, while Argentina and Chile appear in BraZist of major calling partners. As
explained below, these distance-related dynamigsariae because it is cheaper to call
countries in the same macro-region, individualsraoee likely to holiday in the near abroad,
countries in the same region trade and invest midleeach other, or even regional

neighbours are more likely to speak a common laggua



From this brief snap-shot of calling partnerssiapparent that a number of
geographic factors possibly contribute to shapingven patterns of bilateral telephony
across the globe, and migrants are only one oéthésfortunately, in the absence of a
multivariate research design with controls, idemi§ the influence of individual

determinants remains problematic.

Migrantsin international telephony

There are a number of reasons why migrants migkkpected to have been a significant
factor underpinning the (uneven) growth of inteloaal telephone traffic. The first is the
high number of migrants, with one recent estimatgesting that there are currently 200
million people living outside their country of ong equivalent to 3 percent of the world’s
population (Ratha and Xu 2008). Another is thdtrfglcosts and innovations such as pre-
paid telephone cards have made it possible forantgrand communities in their homeland
to call one another more regularly and for longiarikari and Gyimah-Brempong 1999;
Vertovec 2004). The third is that the corporeal sraent of migrants can be seen as creating
relational ties between homelands and new hosttdeangiving rise to telephone calls, as
migrants seek to remain in voice contact with comitnes in their homeland (and vice
versa).

One reason for calling is psychological (Alonso &nhdrzabal 2010; Kellerman
2006). Migrants’ country of birth is likely to hofshrticular salience to the extent that it
‘generates strong emotional ties and can contiogertve as a significant community of
reference’ (Hiller and Franz 2004: 733). Maintaghon-going contact with the homeland
may help migrants to retain a sense of collectaniity, belonging and ethnic solidarity.

Within recent work, it is also said to play a roteeinvigorating existing or forging new



bonds amongst diasporic communities with a reahagined homeland (Collins 2009;
Ghorashi and Boersma 2009; Smith and White 200hgNmd Salaff 1998).

At a personal level, calling is likely to be clogalssociated with boundary-spanning
‘interpersonal ties’ (Poros 2001), with migrantgngstelephones to talk with their families,
partners and friends (Harvey 2009; Levitt and JawpfP007). Indeed, anecdotal evidence
indicates that migrants frequently make telephalis ¢o their relatives abroad, and regularly
receive calls from family and partners locatedheiit country of origin (Beaverstock 2005;
Horst 2006; Thompson 2009). Amongst others, teleplaalls provide a means for re-
establishing links with family and friends, and tdvildren to bond with their grandparents.
Importantly, international telecommunications begwdin are also known to play a role in
the provision of remittances, with financial tragrsf potentially enabling families “back
home” to afford the costs of telephony (Collins 200

At a wider level, international call demand mighsa as migrants or actors in their
country of origin strategically exploit ‘network mi#al’, that is, the resources available from
an extended network of contacts (Wong and Sal&#8L3Hence domestic actors may draw
upon foreign diaspora to advance economic and lstei@lopment (Margheritis 2007;
Mercer et al. 2009). As a form of state-led tratismalism (Elrick and Ciobanu 2009),
governments have also been known to proactivelyenugke of ‘ethnic’ networks in foreign
countries, e.g. by recruiting prominent diasporaniers to make business introductions
(Datta 2009; Esman 2009; Harvey 2009). Additionaligspora ties may provide the
foundation for transnational business relationshipth managers, entrepreneurs, etc.,
preferentially dealing with companies managed lojwiduals from a similar self-identified
ethnic group (Peng 2000). The important point & these transnational networks between
migrants and actors in the home territory are Vikelbe the source of bilateral telephone

calls.



Previous work and its shortcomings

Two types of empirical study have identified a fdemigrants. The first draws the inference
that migrants have been a major driving force englowth of international telephony based
on the observation that a large share of particdantries’ telephone traffic is with other
countries which are the source/destination of nmigr.aA prominent example is Vertovec
(2004) who provides descriptive data showing thiaiees of voice traffic between particular
countries with strong immigrant connections hagemisignificantly over the period 1995-
2001 (see also Collins (2009) and Kellerman (1999 5econd type of research uses
multivariate research designs with controls. Tretadies generally support the idea that
bilateral migrants and telephone traffic are pwesl{i correlated (Cui 2005; Mioz and
Amaral 1996; Rietveld and Janssen 1990; Sandbz@$) 39

Yet, although confirming what one might expect,tosets of studies suffer from a
number of shortcomings. First, they fail to tellh@v substantively important migrants are as
a source of boundary-spanning connectivity, espigciss-a-vis other possible determinants
of international telephony. This shortcoming iseasally acute in the case of Vertovec’s
(2004) oft-cited work. By focusing solely on migtanand failing to take account of other
factors which might additionally drive internationelephony, his assertions based on simple
bivariate associations between migrant numberddatéral calling volumes are potentially
misleading. Indeed, because several of these “otheables are likely to be correlated with
migrant stocks, it is highly questionable as to thieeinferences can be made about the
overall influence of migrants on bilateral callirgdditionally, based on observations from a
comparatively small sample of non-randomly selectaghtries which have experienced

large growth in bilateral call volumes, it remaungclear as to whether the influence of



migrants on telephone calls identified in Vertowe2004) work holds more generally across
a larger sample of developed and developing casatri

Existing multivariate studies are superior in mahyhese respects, but also suffer
from a number of weaknesses which limit their ulsefsss in evaluating claims about the
substantive importance of migrants. Several afitluse crude, geographically aggregated
measures. Thus, Sandbach’s (1996) finding thatantgrhave a positive influence on cross-
border telephone traffic is based on a simple dumamiable, which attempts to capture the
presence of large numbers of Turkish guest worike@ermany. Other studies have used
measures which fail to distinguish between migrasgantry of origin (Muioz and Amaral
1996).

Another important weakness of existing multivaristiegdies is that they are based on
comparatively small country samples. Most focusnmoming/outgoing telephone calls
to/from a single focal country e.g. Spain or the (@8i 2005; Lago 1970; Mioz and Amaral
1996). Needless to say, such a narrow geograpbusfieestricts the generalizability of these
studies’ findings, and prompts questions as to dretimilar patterns hold for larger country
samples. Where specified, samples of the teleconuations partner countries are larger,
e.g. 23 countries for Lago (1970), 27 countriesRatveld and Janssen (1990) and 57
country routes for Cui (2005), but these still esgant a small proportion of the world’s
states.

A further factor which limits the usefulness of pasiltivariate studies is that the only
two studies which have gone on to investigate ¢tegtive importance of migrants have
produced contradictory results. For outward inteamal calling traffic from the Netherlands,
Rietveld and Janssen (1990) find that trade ex@ththe vast majority of variations, while
migration only had a minor influence. Converselyj (2005) finds that tourism and foreign

born population are more influential determinarftsadling between the US and major
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foreign communication routes than trade. It is Warbting that both of these studies focus on
a single developed focal country.

A second important generic shortcoming of previaosk is that it has paid very little
attention to the factors which moderate the infageaf migrant stocks on bilateral calling.
The existing literature has generally assumedttiaat exists a straightforward relationship
between migrants and the volume of bilateral tedeettraffic. Yet, from a conceptual
perspective, the degree to which higher migrartkstgive rise to increased voice traffic
might well depend on other geographic attributési@mcing the effective demand for
telephony amongst migrants and actors in their hamade

To be fair, a number of authors have acknowledgeatrigrant-related telephony is
likely to depend on characteristics of the hostntgy as well as migrant communities
themselves. Relevant factors mentioned in thisaespclude income and existing tele-
density (Collins 2009; Horst 2006; Alonso and Cadral 2010). However, beyond the use of
anecdotes and descriptive statistics, very litthpieical work has been undertaken into the
domestic and relational attributes influencing @n@ount of calling between migrants and
homeland communities. Indeed, to the best of oonkedge, previous multivariate studies

have ignored this issue outright.

Re-examining migrant-related telephony

Our study seeks to address these weaknesses aohghae existing literature. We answer

two questions: (1) how substantively importantrargrants in shaping patterns of bilateral

telephony vis-a-vis other relational attributesil ) what factors moderate the impact of

migrant stocks on levels of bilateral telephony?
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Advancing on previous bivariate work, we use maltiate, quantitative techniques
which allow us to control for other variables whitight influence patterns of bilateral
telephony, including those which are correlatechwiiigrant stocks. Two datasets are used
in the study, namely: one which records the cunudatumber of migrants from country
residing in country (Parson®t al. 2007); and one which measures the annuabeuaf
telephone call minutes between countaynd country (TeleGeography 2006). An important
advantage of these data is that they allow useaudyadic research design, wherein we
examine (the sum of incoming and outgoing) teleghioaffic between country pairs for a far
greater number of states than previous researclding many developing ones. The
inclusion of the latter is significant becausergéanumber of international migrants originate
and reside in developing countries (Levitt and Jakp2007; Ratha and Xu 2008). Further,
international telephone calls not only occur betwpairs of developed economies, or
developed and developing countries, but betweerldping-country pairs (TeleGeography
2006).

We also advance on previous work by using an intee&model specification which
enables us to analyse how the impact of migramkston international telephone calls is
amplified or retarded by various geographic factbtsre specifically, we model the
influence of bilateral migrant stocks as conditiooratwo key variables, namely: (a) the sum
of country pair per capita incomes and (b) distdvetgveen country pairs. We include these
two variables because, as explained below, thehhig expected to play an especially
influential role in shaping the propensity of migtsiand individuals in their homeland to call
one another. There are, of course, other attribubesh could plausibly have a conditioning
influence. Yet these are either closely relatethéoabove (e.g. tele-density) or the conceptual

arguments regarding their influence are less coimgehan income or physical distance.
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Resear ch design

We use econometric estimation techniques to addresesearch questions. Before detailing
our sample and estimator, we describe the depenuam explanatory and control variables

used in the study.

Dependent variable

The dependent variable is the annual sum of miraftegateral voice traffic between
country pairs (i.e. dyads) using data from TeleGaplgy (2006). These data cover traffic
from both landlines and cellular phones routedufjloconventional international Time
Division Multiplexed networks. One possible objeatito the use of Telegeogaphy’s
telephone voice data is that they do not include&over Internet Protocol (VolP) traffic.
However, non-dyadic data from Telegeogaphy (20@6)sthat these flows accounted for a
small share of overall international voice traffmumes during the period of our study.
We focus on the sum of traffic between countrypamther than on the traffic
balance between two countries of a country paiiclvhre often highly uneven. Formally,
this makes our dependent variable an undirectedidyariable (Neumayer and Plumper
2010). As is documented in the literature, thetexise of reverse calling, differential
settlement rates and call externalities mean ttar&from one country may make many
more outward calls to a specific country than trexeive (e.g. Acton and Vogelsang 1992;
Karikari and Gyimah-Brempong 1999). Because outraénoncern is with the role of
migrants and other relational attributes, rathantthe economics of inward and outward
calling balances, a focus on the sum total of &ikdtcalls makes sense as it allows us to

concentrate on key variables of interest. Contrglfor uneven traffic balances would require
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an estimation model with variables explaining diéfeces in incoming/outgoing calls
between countries and the limited availability efalfor such variables would severely

constrain the sample size.

Main explanatory variable

We obtain data on bilateral migrant stocks fromsBas et al. (2007) which is the most
geographically extensive source currently availaplé which has previously been used in a
number of recently published studies (e.g. KapurMoHale 2009; Perkins and Neumayer
2008). Constructed mainly from national censudesgdataset records the stock of migrants
in a particular destination coungryrom a particular territory of origin for a total of 226
states. Migrants are taken by the authors as ithaials born outside their current country of
residencé.Consistent with analyzing the sum total of bilatéelephone calls, our migrant
stock variable measures the sum total of bilatesilent migrants, i.e. the sum of migrants
from countryi in countryj and migrants from countjyin countryi.

It is widely acknowledged that measuring migramiibers is problematic (Williams
and Hall 2000; Margheritis 2007). Parsons et adt are not entirely immune from these
accounting problems, e.g. they do not record idl@gmmigrants, and the quality of data is
generally better for developed than developing toes It is also worth noting that the data
only record aggregate migrant stocks around the tifrthe 2000 national censuses. This
means that our explanatory variable for migranty offers a snapshot of migrant numbers
at a single point in time. Still, even though migratocks will have continued to change over
the course of the following years of the samplegakthey are unlikely to have done so

much as to invalidate our findings.
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Other explanatory variables

We also include a number of variables which arégesl to capture relational attributes
previously identified in the literature as (possijtorrelates of bilateral telephony. We do so
because omitting important predictors of voicefitahay, as a result of omitted variable
bias, lead to wrong inferences regarding the imitgeof migrant stocks. What is more, we
are especially interested in the relative imporgaoicmigrant stocks vis-a-vis other relative
attributes associated with particular mobilities.

Ouir first relational variable captures the shetégm movement of people across
borders. Like longer-term migrants, tourists gige ito bilateral telephone traffic, as they
make calls to/receive calls from family and friemasheir home country (Palm 2002).
Similarly, business travellers are known to malagnee calls to/from their home country
whilst on their trips abroad (Millar and Salt 2008his is confirmed by a number of
guantitative studies which show that various messof visitor flows (total inward/outward
flows of tourists, foreign travel expenditure, gttave a positive impact on international
telephone traffic (Cui 2005; Garin-Mufioza and Pékeraral 1998; Kellerman 1990; Lago
1970; Palm 2002). We use a flow measure of foreigmors between country paiijsusing
data from UNWTO (2007).

A second set of relational variables seek to captierived demand’ created by
various forms of cross-border economic dependendespecifically, trade and FDI (Let
al. 2007; Palm 2002; Rietveld and Janssen 199@xnational business activity is likely to
generate telephone calls as, for example, buyersdlters in different countries negotiate
prices, subsidiaries co-ordinate with foreign p&seand so on (Cracknall 1999; Millar and
Salt 2008; Warf 2008). The idea that trade (importenports and exports) between

countries is positively correlated with internatbtelephone traffic is supported by
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numerous studies (Cui 2005; Garin-Mufioza and Pénearal 1998; Hackl and Westlund
1995; Karikari and Gyimah-Brempong 1999; Kellerni®®0; Lago 1970; Rea and Lage
1978; Rietveld and Janssen 1990; Palm 2002). Tbdkeof our knowledge, evidence that
direct investment raises international callingeistricted to a single stutifLago 1970),
although we include a FDI measure in our model bgeedt seems entirely plausible that it
should be a significant determinant of bilaterdl ealumes. Our trade variable is a measure
of bilateral trade volumes (for all goods and seas) between country paijswvhile our

direct investment variable comprises a measurdatebal FDI stocks between country pairs
ij. Trade and investment data were obtained from t@ank (2009) and UNCTAD (2009)
respectively.

A third set of variables attempt to capture sparakimity. Previous work has found
that international calling falls as the distancensen the countries of the caller/recipient
grows (Choi 2004; Rietveld and Janssen 1990; Sahdb@06). Most likely, this is explained
by the fact that (a) long-distance calling may l@erexpensive and (b) individuals living
further away are less likely to share associategwith one another and form part of a
‘community of interest’ (Ouwersloot and Rietveldd()? In the present study, we use two
measures of spatial proximity: (a) physical diseamcmiles between the country pair’s
capital cities and (b) contiguity, measured usirtyemy variable for dyads sharing a land
border or being separated by less than 150 milssafDistance and contiguity data are
obtained from Bennett and Stam (2005).

A fourth relational attribute does not directly tae ties created by cross-border
mobilities, i.e. the movement of goods, servicapjtal, people, but rather common
language. To the extent that telephone calls regndividuals to be able to communicate
with one another, traffic should logically be gegdbetween countries where a higher

proportion of their respective populations shasenalar language (Palm 2002), a thesis
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supported by the empirical literature (Choi 199dn&bach 1996; Yatrakis 1972). In the
present article, we use a dummy variable set tafayree of the main languages spoken in
both countries is the same. As a final relatiomiailbaite, we use a dummy variable set to one
if the two countries were previously linked in daroal relationship. We include Russia in
this definition since its imposition of politicahd military control over ex-Soviet territories
has been analogous to that exercised by the cM&sstern and Japanese colonizers. The
underlying logic is that actors from ex-colonies Bkely to communicate more frequently
with individuals in their former colonial masteesd vice versa. Previous research largely
endorses these claims, although mostly on the b&$isdings derived from fairly
rudimentary research designs (Kellerman 1990; P&l@2; Rietveld and Janssen 1990). Data
for these fourth and fifth relational variables &mam CIA (2009).

We also control for a number of non-relational éastwhich should influence levels
of telephone traffic. One is per capita income \Wwhganticipated to have a positive impact
on international calling. Individuals in richer cdues should be better-able to afford the
costs of making, receiving or returning internasibcalls. Residents might find it easier to
make calls because they have greater personalsaiccsed telephone lines in their homes
or can afford their own cellular handset. Directhg quality of telephone infrastructure
should be superior in richer countries, both imteof its coverage and capacity. Lending
weight to these arguments, Karikari and Gyimah-Breng (1999) provide evidence that
capacity constraints have reduced outgoing catid,(® a lesser extent, incoming ones)
between various African countries and the US. Diyea number of studies have found that
GDP p.c. (per capita) is a statistically significpredictor of outward calling volumes (e.g.
Rea and Lage 1978; Sandbach 1996). We take th@sGDP p.c. of the two countries as

the relevant variable, rather than the productabse we find it plausible that a high GDP
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p.c. in one country can substitute for a low GD& m the other country since for bilateral
telephony it is sufficient if one party can affdohg-distance international calls.

Finally, we also include the sum of population sieéthe two countries to control for
the fact that more populous countries should haeeernilateral telephone traffic. We also
include the squared term of this variable. Prestesbwed that, entered without its squared
term, a higher combined population size increadatebal telephone traffic if no year-
specific country fixed effects are included (onsthesee the discussion further below). Yet, if
these fixed effects are included, population sszassociated with decreased bilateral
telephone traffic. Because this is counter-inteitiwe include the squared population term to
allow for a non-monotonous effect of populatiorestn telephone traffic, which is in fact

what we find. Data for GDP p.c. and population was&ined from World Bank (2009).

| nteraction effects

We explore how the influence of bilateral migrataic&s on inter-country voice calling traffic
is conditioned by two attributes. The first atttidusum of country pair income, is
hypothesized to amplify the marginal impact of raigs. As described above, residents in
poorer countries are less likely to call abroadhlfor demand and supply-side reasons.
Migrants and their families, partners and friendghie home country may still wish to call
each other. Yet they may be constrained in doinigydamited purchasing power, access to
landlines/cellular phones, or inadequate transomssapacity (Panagakos and Horst 2006).
The result: larger stocks of bilateral migrantd give rise to more voice traffic in country
pairs where the sum of GDP p.c. is greater.

Although no previous studies have explicitly inwgated the links between country

income and international calling associated witgnamts, empirical research nevertheless
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supports our underlying line of argument. Withirstbontext, case-study evidence
documents how a combination of ability to pay aalling capacity constraints have
historically limited telephone usage by migrantshair geographically remote family,
partners and friends in lower-income home counfi@slins 2009; Horst 2006). As detailed
above, quantitative studies show that GDP p.cosstipely correlated with international
calling, with telephone call demand found to be enarice inelastic in richer countries (Cui
2005; Garin-Mufoza and Pérez-Amaral 1998). To xtent that migrants and associated
homeland actors may account for a significant sbéthis traffic, their influence on calling
minutes might plausibly be sensitive to countryoime.

A second conditioning variable introduced in thhesent study is physical proximity
in terms of distance between the country pairs.ilifieence of proximity on the marginal
impact of migrant stocks is theoretically ambigudeisysical proximity could increase
international calling if the higher costs of longhstance calling deters remote telephony, or
if the strength of ties between migrants and honteammunities are stronger because
travel and telephony are complements, and distaatheces the amount of physical travel
(Larsenet al. 2006; Kellerman 2006; Ouwersloot and Rieh\&f01). On the other hand, it
could be that telephone traffic increases with gngvdistance between the source and
destination countries of international migrantse@ossibility is that telephone calls are a
substitute to more costly physical travel, such thiggrants and homeland actors in spatially
remote country pairs call each other more, butelrbess (Salomon 1985). Another
possibility is that migrants residing in more sphyi distant countries, which might be
expected to share less in common with their honaeleall more because they have a greater
psychological need to re-connect with their terraiobirthplace as a means to reaffirm or

construct their in-group identity. Indeed, consistwith these interpretations, interviews with
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migrants suggest that communication technologiashedp to foster a sense of ‘closeness’
and ‘belonging’ with distant communities (Ros 20%0).

Again, existing multivariate work fails to providedirect answer to the question of
whether distance increases or decreases the mlarglonance of bilateral migrant stocks.
The empirical literature suggests that, for trafifmm all groups, distance has a negative
influence on inter-country calling (e.g. Sandba®B@). Yet this does not necessarily mean
that distance has the same conditioning influemcthe propensity of migrants or their

family, partners and friends to call one another.

Estimation technique and sample

In line with standard gravity-type models, we enypdogarithmic estimation model in

which all variables (except dummies) are in natlogs. The advantage of this model is that
it allows for an easy interpretation of the estiadatoefficients as elasticities. To account for
fundamental differences across countries whichatbelcorrelated with our explanatory
variables, the omission of which would cause omlittariable bias, we include year-specific
fixed effects for both of the countries in a dyldother words, each country of a country

pair has its own intercept, which varies from y&miear. Standard errors are adjusted for the
clustering of observations on country dyads. Thisgent and conservative estimation
strategy reduces the possibility of spurious figginn sum, we estimate the following base

model:

Intelephony;, = Inmigrantstock; +Invisitors;, +Intrade;, +In FDIstock;,
+In(GDPpG, +GDPpc; ) +In(pop, + pop; ) +In(pop, + pop;)* +In dist;

+contiguity; + samelanguage; + coloniallink;; +U; Ly, +Vv; [j; + &
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The variables are defined as described aboVve; andv, [y, are the year-specific effects
for each country of a dyad arsj is the idiosyncratic error term. To this, we add t

interaction effects in a separate estimation: drisemigrant stock with GDP p.c. and the
other of the migrant stock with distance.

Our data cover 160 countries over the years 2@@b-2For these 160 countries,
TeleGeography does not report positive telephafédmwith all potential partner countries,
such that we have telephony data for a subsettehpal country dyads. In addition, data for
the explanatory variables are not available fodg#lds for which voice traffic data exist,

leaving us with a final sample of 2041 country dyad

<<INSERT TABLE 2 HERE>>

Results

Table 2 shows our estimation results. We begin thighmodel where our migrant stock
variable enters in its non-interacted form (colubynWe estimate a positive and statistically
significant relationship between measures of hiddteelephone voice traffic minutes and
bilateral migrant stocks. Turning to other variahleur estimated coefficient of visitor flows

is significantly positive, suggesting that crossedaw travelers between country pairs give rise
to increased bilateral telephone traffic. Thisasdty surprising given our result for migrant
stocks. Migrants and visitors are related in a lpeinof ways and the reasons as to why their
cross-border movements should give rise to higilephone traffic are likely to overlap

(Williams and Hall 2000).
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We also find evidence that economic dependencm@sase bilateral telephone traffic.
The estimated coefficient of our measure of bitaade is statistically significant with the
anticipated positive sign. Likewise, we show tleaels of bilateral FDI stocks are also a
statistically significant predictor of telephondlicey minutes between country pairs.

How substantively important are these relatiattlbutes? Migrant stock is the
variable with the highest estimated elasticity. fidd that a ten percent increase in the size of
bilateral migrant stocks is associated with a &@etrincrease in bilateral telephone traffic.
The estimated increase in telephony is 2.8 per@ehipercent and 0.7 percent for a ten
percent increase in the bilateral flow of shortrtesisitors, bilateral trade and bilateral FDI
stocks, respectively. Thus, migrant stocks not tialye a substantively important effect on
bilateral telephone traffic, but also the stronges of the four relational mobilitiés.

As expected, we find that higher aggregate GDPipitie partner countries leads to
more bilateral telephone traffic, indicating thanhaand for international telephone calls is
what economists call a normal good. A higher comtisum of population size is associated
with lower bilateral telephone traffic — albeitatlecreasing rate. The negative effect of
population size converges to zero at a combinedlptpn size of ¢.100 million, eventually
becoming positive, but only at very high levels.rAsntioned in the research design section,
the (partially) negative effect of population stisappears if the model is estimated without
year-specific country fixed effects.

Turning to our measures of spatial proximity, wedfthat physical distance between
the country pairs has a statistically significamggative effect on bilateral telephony. That
is, actors in countries further away from one aaptiall each other less. The fact that we
account for other well-known distance-dependentbées in our research design, i.e. trade,
investment, migration and tourist flows (e.g. seesBns et al. 2007; Portes et al. 2001),

suggests that the influence of distance is not ipaiperating through mechanisms associated
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with these relational attributes. It could be thigther calling costs deter longer-distance
telephony, or that distance captures the genardetecy of individuals to be less personally
or professionally acquainted with people livingcountries further away (Ouwersloot and
Rietveld 2001). The coefficient for a further measaof spatial proximity, contiguity, fails to
achieve statistical significance at conventionagls. This could be because, once we take
account of other relational attributes which migatcorrelated with contiguity, actors in
neighboring countries do not call each other mbaa tactors in non-contiguous countries.

Finally, we find that country pairs where onelodit main languages is shared call
each other more. This result is interesting, paldity given our specification of other
explanatory variables, indicating that languagesduo® matter simply because of the co-
presence of first-generation migrants or travelergact, the presence of a common language
has a substantively very strong effect, raisingtbilal telephony by approximately 44 per
cent® However, we find no evidence that a former colbrétationship leads to increased
bilateral calling, which could be because we tat@ant of other attributes which are
correlated with colonial ties such as trade andratign.

Columns 2 and 3 show our estimation results vinéhimteraction effects included. All
of the other main explanatory/control variables aemstatistically significant with the same
signs as in the non-interacted model. We find th@tcoefficient of migrant stocks
conditioned on the sum of country pair GDP is pesiand statistically significant. That is,
the influence of migrant stocks on bilateral telephis greater for richer country pairs,
possibly because telephone infrastructure is bd#eeloped and migrants (together with
their associates in the home country) are bettkr{akafford the costs of international
telephony. The estimated coefficient of the vaealhich interacts migrant stocks with
physical distance is also positive and statistycsilijnificant. What this suggests is that the

marginal influence of migrant stocks on bilatesdéphony is higher where migrants are
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further away from their country of origin. In otheords, while distance generally impedes
international telephony, it would appear to amplibjce traffic associated with migrant
stocks.

Note, with interacted variables, the coefficientafy constituent variable on its own
no longer has the same meaning as in non-interaateléls. The insignificant coefficient of
the migrant stock variable does not imply that iigmeborn residents no longer have an
influence over international calling. All that cdarare the coefficients of the interaction
effect variables which, in our estimations, sugdest the effect of migrant stocks on
bilateral telephony volumes increase as countryipaome and distance grows. This is
confirmed by figures 1 and 2, which plot the effettigrant stocks as a function of the
values of the two conditioning variables. They shbat the estimated effect of the migrant
stock variable is positive even at low levels & pgair sum of GDP p.c. and distance. Yet the
effect increases as distance between the countrgneavs and rises, even more strongly,
with higher aggregate sum of both countries’ GD& phus, where country pairs are close, a
ten percent increase in the stock of migrants saidateral telephony by just above two
percent, but by almost 3.5 percent where the twmtt@s are far apart. At very low
combined levels of per capita income, a ten pencenéase in the stock of migrants only
raises bilateral telephony by just above one pérten the same effect is much larger at

almost four percent when both countries are rich.

Conclusions and discussion

One of the most striking indications of the growfttiransnationalism has been the dramatic

expansion of boundary-spanning communications ma@nt decades. Evidence suggests

that more and more people are remotely commungatith individuals residing in other
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national territories, making use of technologiegréamscend physical distance, and forging
new or sustaining existing relationships (Comer ¥hkle 2008; Hiller and Franz 2004;
Warf 2008). Our contribution in the present artisléwo-fold: (1) to investigate the relative
importance of migrants in generating these bourdpanning connectivities in the case of
telephone traffic; and (2) to investigate how migsainfluence over bilateral calling is
shaped by various geographic attributes.

For a sample of 160 developed and developing cesrséind 2041 country pairs, we
provide statistically rigorous evidence that coupdyrs which are the origin/destination of a
greater number of migrants from one another asdlito have higher levels of inter-country
telephone voice traffic. In fact, our results shibxat migrant stocks are not only a statistically
significant correlate of telephone calling, butbadssubstantively important one. Together
with shorter-term visitors, therefore, longer-temgrants emerge as one of the most
substantively important relational attributes exadl in our study. A ten percent increase in
the number of either is associated with a 3 orectoghree percent increase in bilateral
telephone traffic, more than the equivalent figiarebilateral trade (2.4 percent), and
substantially greater than bilateral FDI (less thaercent).

Another significant contribution of our articletis show that, although having a large
influence over patterns of inter-country voicefifthe degree to which stocks generate
increased bilateral telephone calls is governetioyfactors. First, consistent with the idea
that higher income liberates people from place (Hdamet al. 2006), migrant stocks are
found to raise bilateral telephony more in courdayrgwith a higher aggregate sum of per
capita incomes. A possible explanation for thiglifng is that (a) individuals in richer
countries have greater access to the means to telakdone calls because of better-

developed public and private telephone infrastmast@and (b) residents of richer countries
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are more able to afford the costs of making inteéonal telephone calls for longer durations
(Gyimah-Brempong and Karikari 2001).

A second factor found to influence the degree talwimigrant stocks raise bilateral
telephone calling is spatial proximity. Specifigaliff migrants are further away from their
country of origin, bilateral call volumes would aap to be relatively higher. This could be
because telephony and physical travel are sulesgitue. rather than travelling to meet with
family, partners and friends in person, migrantghier away might satisfy their demand for
communication remotely through telephone callskfgad Abler 1980; Ouwersloot and
Rietveld 2001). Alternatively, it could be that [gigal distance increases migrants’ sense of
isolation and detachment from place, fuelling thigisire to connect with people from their
territorial homeland via telecommunications (Hileerd Franz 2004: 733).

The above findings have wider implications for debasurrounding global networks,
transnationalism and territory. First, they underedhe importance of migrants as a source
of boundary-spanning connectivity. Our statistiesults indicate that the movement of
people provides an important morphological fouratator transnational communication
networks and flows (Datta 2008; Harvey 2009). Mitib# of ideas, knowledge and values
conveyed by voice traffic are mapped on to bordessing mobilities of people, highlighting
how global networks are fundamentally rooted in horagency.

Another implication that follows from our study,dreinforcing previous case-study
research (Beaverstock 2005; Ghorashi and Boers@; Porst 2006; Smith and White
2004), is that migrants remain closely-wedded & tterritory of origin. That existing stocks
of migrants have a substantively strong effectraarnational telephone traffic suggests that
peoples’ birthplace provides a basis for ongoiaggnational ties. The homeland would
appear to retain an important position in the livegeographically dispersed migrant

communities, possibly because of the existencatef-personal ties with family, partners
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and friends, but also because place and territmyigee an anchor for personal identity, in-
group belonging and community (Hiller and Franz£208mith and White 2004; Kellerman
2006). Thus, despite growing corporeal mobilitgsoples’ affinities continue to be moored
in particular places.

Technological innovations, by making internatiocalling more convenient and less
costly, are likely to support a strengthening @t transnational communicative ties.
Regulatory changes could well have a similar effsldre specifically, reforms which open-
up telephone markets to new players, increase dimpeand stimulate new investment can,
under the right circumstances, lower prices andavgp service quality (Wallsten 2001,
Estache et al. 2006). In doing so, they could ntakg-distance telephony more accessible
and affordable, allowing migrants and communitrethie homeland to communicate more
frequently and for longer (c.f. Miwz and Amaral 1996; Vertovec 2004).

Inevitably, the way in which people communicateoasrborders will evolve over
time, with short message servicing (SMS), sociélvoeing, and emailing becoming more
important (Panagakos and Horst 2006). Moreover, Vmiee traffic itself is delivered is also
likely to change, moving more towards internet-loafeems of transmission. Yet it seems
unlikely that voice traffic itself will diminish ithat other forms of communication are just
as, or indeed more likely, to be complements thérststutes (Andersson et al. 2009).

The ability of migrants and their family and frasnin the country of origin to
communicate more readily, cheaply, frequently anohore diverse ways is likely to have
multiple consequences. These range from the abilipeople to sustain friendships with
individuals in other countries, self-identified eith groups’ propensity to organize
collectively, and even corporeal mobilities. Foaewple, heightened communicative ties
could further stimulate chain migration, as indiwads in the homeland learn more about

particular destinations through more regular cosa®ons with prior emigrants. More
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research is needed in this area, however, to exglmme of the positive and negative
consequences of growing transnational communicafpacities and practices.

As well as regulatory and technological changesttaar important factor which is
likely to shape the future of migrant-related télepy is border controls. A growing number
of countries, including those which have histoticaperated more liberal regimes (e.g.
Canada and the UK), are imposing heightened réstigcon immigration. By limiting the
longer-term movement of people, such controls cawgll slow the growth of associated
cross-border telephony, notably between countrescesing controls. On the flip-side, it
could be that individuals, finding it more diffi¢ub travel to particular countries, instead
make more cross-border calls to their family amnehils.

What potential public policy interventions follavg from our empirical analysis?
Most importantly, our article points to the imparta of public policy measures to address
the affordability of long-distance communicatio@&ntrary to the idea that the falling costs
of telecommunications mean that affordability islowger a barrier to long-distance
telephony, our results suggest that income corgitu@ct as a constraint. These constraints
are important in view of the potential significarafeele-connectivity for migrants’ well-
being, arising from a sense of identity, belongim@ wider community and contact with
family and friends. It is also important from a é®@pmental perspective in that — both for
people in home and host states — long-distance coneation may play a role in leveraging
remittances, transnational network capital andrdibrens of assistance.

The need for public interventions to increase ftifi@dability of calling is likely to be
especially important in lower-income countries.dotirse, there is only so much
governments can do to address per capita incontegstin the short-term. Yet efforts to
reduce the costs of international communicationg beafacilitated by various regulatory

reforms which make calling and other forms of comioations cheaper. In fact, these
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initiatives may take on particular significance $matially-distant migrants, in that their

demand for long-distance communications would apfzebe stronger.

Endnotes

! This may in part be due to the relative lack dfljmly available data on bilateral FDI — a shorténgithat we

overcame by acquiring additional data from UNCTAID@9).

2 Spatial proximity is a potentially ambiguous urylieg influence on telephony. It is not entirelyaf as to
whether physical distance itself deters remote cameations, or whether distance is a proxy variable
capturing the effect that distant dyads enjoy kesgeral investment, travel, etc. Indeed, we aripae it only
makes sense to include measures of spatial praxifrather theoretically plausible distance-deperide

relational ties are included in the multivariatedah as is done in the present study.

% An exception is Lago (1970) who finds that a higsteare of parents who came from a particular cguitt

not increase calling from the US for the period 2-9864.

* Note, where data on the foreign born populatiorewmavailable, the creators of the dataset usedata

foreign nationality to construct their measure égmation stocks.

® Another way to evaluate the relative importanceaxth of these four relational variables is by giog each
one separately from the estimation model to agbessffect on the model fit, taking into accountdab
complexity, as given by Akaike Informaton CriterighiC) and Bayesian Information Criterion (BIC). Ibg
so shows that the largest increase in AIC/BIC,es@nting a worse model fit, follows from droppihg t
migrant stock variable, followed by short-term tas$, trade and FDI. In other words, this analg$ieelative
importance to the model fit is consistent with analysis of relative substantive importance in &eah

estimated elasticities.
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® Note, because common language is a dummy variébkybstantive importance can only be assessidrirs
of the presence versus absence of linguistic tiesthus not directly comparable to the substentmportance

of our four main relational variables.
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Table 1. Top ten calling partners (million minutés) selected countries, average over 2001 to 2006.

Brazil Germany India Nigeria United States
1 | United States 1360.4| United States | 2396.8| United States 2573.9| United States | 322.0| Canada 12059.2
2 | United Kingdom| 254.5 | United Kingdom| 1747.6| United Arab Emirates 889.4 | United Kingdom| 198.1| Mexico 11399.3
3 | Japan 237.1 | Switzerland 1520.0| Saudi Arabia 633.8 | South Africa 19.2 | United Kingdom 4653.7
4 | Portugal 183.8 | France 1470.0| United Kingdom 520.4 | ltaly 13.1 | India 2573.9
5 | Argentina 111.4 | ltaly 1428.3| Canada 208.2 | Netherlands 5.1 | Germany 2396.8
6 | Spain 91.5 | Austria 1393.3| Singapore 159.3 | Canada 3.4 | Philippines 23155
7 | Switzerland 41.5 | Netherlands 1174.2| Australia 120.3 | Lebanon 3.0 | Dominican Republig 2195.4
8 | France 39.2 | Spain 1083.3| Qatar 69.5 | France 2.7 | Guatemala 2040.3
9 | Germany 36.2 | Turkey 837.7 | Oman 67.1 | India 1.9 | Japan 1473.8
10| chile 35.0 | Poland 720.0 | Malaysia 65.7 | Germany 1.9 | Colombia 1382.0
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Table 2. Estimation results

(1) (2) )
In migrantstock, 0.300%* -0.0830 0.227%%%
(0.0175) (0.0874) (0.0294)
In migrantstock;, (In(GDPpc, + GDPpc;,) 0.0406*
(0.00922)
In migrantstock,, 0 dist;; 0.0111%
(0.00376)
Invisitors, 0.285%* 0.287%* 0.274%+
(0.0207) (0.0206) (0.0206)
Intrade; 0.237%* 0.239%+* 0.231%**
(0.0258) (0.0259) (0.0258)
In FDIstock;, 0.0692%+ 0.0559% 0.0689%+*
(0.0106) (0.0107) (0.0106)
In(GDPpc, +GDPpc, ) 0.538%* 0.195* 0.534%++
(0.0596) (0.0950) (0.0594)
In(pop, + popy,) -1.677% -1.672% -1.702%
(0.748) (0.739) (0.751)
In(pop, + pop;,)* 0.0472% 0.0475% 0.0484**
(0.0226) (0.0223) (0.0227)
In dist; -0.0492%+* -0.0514%* -0.174%
(0.0170) (0.0173) (0.0483)
contiguity; 10.120 -0.105 0.115
(0.0881) (0.0883) (0.0886)
samelanguage; 0.361 %+ 0.336%** 0.363%**
(0.0706) (0.0712) (0.0699)
coloniallinki 0.121 0.182 0.172
(0.184) (0.192) (0.174)
Observations 5546 5546 5546
Dyads 2041 2041 2041
Akaike/Bayesian Information Criterion 13770.6/21088.3697.7/21020.313739.0/21055.0
Root mean square error 0.797 0.792 0.795

Notes: Standard errors clustered on country dya@saientheses. Year-specific fixed effects
for countries andj included. * statistically significant at .05 levét at .01 level.
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Figure 1. The conditioning effect of GDP per cajpitaethe effect of migrant stocks.
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Figure 2. The conditioning effect of distance oa éffect of migrant stocks.
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