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The migration–trade link in developing economies

11. T he migration–trade link in developing
economies: a summary and extension of
evidence
Robert E.B. Lucas2*

Gravity models of migration and of trade have much in common, and 
the last two decades have witnessed an integration of these two strands 
of literature. Since the appearance of the seminal paper by Gould 
(1994), a substantial empirical literature has emerged documenting sig-
nificant positive associations between bilateral international trade and 
migration, typically within a gravity model framework, usually with the 
presumption that migration causes trade expansion. For the developing 
countries this potential link may be of considerable importance. The 
notion that openness to trade is the sine qua non of economic develop-
ment has been largely abandoned since the 1980s. Nonetheless, reduc-
tions in trade barriers and improvements to the trade balance often 
remain critical for lower-income states. Yet only a small portion of the 
extensive empirical literature on the migration–trade link focuses on the 
context of developing regions. The aim of the present chapter is then 
twofold: first to present some fresh evidence on the migration–trade 
link with particular reference to developing countries, using data on 
bilateral trade and migration among 192 countries from 1960 to 2000; 
and second to summarize some of the prior literature tangential to these 
results. The chapter in this volume by Christopher Parsons and L. Alan 
Winters (Chapter 4) offers a more complete synthesis of this genre of 
literature.

1.  MODELS AND ISSUES IN ESTIMATION

Three explanations are common for the enhancement by migrants of bilat-
eral trade between the migrants’ origin and host countries.

*  I am grateful to Sam Bazzi, Chris Parsons, Çaglar Özden and the members of the 
KNOWMAD seminar group at the World Bank for helpful comments and suggestions on a 
preliminary version of this chapter.
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1.	T he preference effect refers to emigrants retaining a taste for items 
from the old country. This may be enlarged by a consumption spill
over effect, in which natives of the host country learn to prefer goods 
from their immigrants’ lands.

2.	A n information bridging effect: emigrants may well have a better 
grasp of trading opportunities and the norms of conducting business 
in their home country than do non-nationals. They may also possess 
more contacts able to realize potential trade deals.

3.	A  contract enforcement effect: in many parts of the world, and in 
some sectors in particular, contracts are sealed with a handshake 
rather than via legal documents. Members of a diaspora may possess 
friends and family at home who are able to enforce such informal 
deals, if only through social embargoes and pressure.1

The preference effect postulates that migrants from country i to country 
j may increase exports from i to j. The remaining two effects both suggest 
that migrants from country i to country j may enhance exports from j to i as 
well as from i to j. Since essentially every country undergoes simultaneous 
immigration and emigration, openness to trade in both directions should 
ensue. Openness is not synonymous with freer trade; however, to the extent 
that migrants mitigate trade costs, such as those associated with distance, 
efficiency gain results. Typically these mitigating effects are presumed to be 
associated with the information-bridging and contract-enforcement effects 
derived from migrants, but not from their preference effect on trade.2

Together the three effects indicate augmenting the standard gravity 
model of bilateral trade3 along the following lines:

	LXijt 5 0 1 1 LYit 1 2 LYjt 1 3 LDij 1 4 Fij 1 5 LNijt 1 6 LNjit 1 	
        ’ Vijt 1 eijt� (11.1)

where: 	LXijt	 5	� the natural logarithm of exports, in current prices, 
from country i to j at time t

	L Yit, LYjt	 5	 �the natural logarithm of GDP, in current prices, in i 
and j at time t

	L Dij	 5	� the natural logarithm of distance between i and j
	 Fij	 5	� a dummy variable for whether i and j have a 

common border
	L Nijt	 5	� the natural logarithm of the stock of migrants from 

i in j at time t
	L Njit	 5	� the natural logarithm of the stock of migrants from 

j in i at time t
	 Vijt	 5	 a vector of control variables.
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Along somewhat similar lines, a bilateral migration, gravity model may be 
specified as4

	LNijt 5 l0 1 l1 LWit 1 l2 LWjt 1 l3 LPit 1 l4 LPjt 1 l5 LDij 1 l6 Fij 1L’	
      Uijt 1 xijt� (11.2)

where:	L Wit, LWjt	 5	�real income per capita, or real wage, in countries i 
and j at time t

	L Pit, LPjt	 5	the natural logarithm of population in i and j
	 Uijt	 5	a vector of augmenting control variables.

Together these present a recursive system in which trade is commonly 
presumed not to affect migration.5 Although this exclusion restriction 
rules out reverse causality, correlation may remain between the migration 
and disturbance terms in (11.1). In particular, considerable overlap exists 
between terms commonly included in vectors V and U, the control or aug-
menting variables in the trade and migration equations respectively; omis-
sion of elements of V that are common to both V and U can then result in 
biased estimates of (11.1).

An alternative is to replace any observed or unobserved elements in V 
that are fixed with respect to the country of origin, the host country, or 
their dyad, by inclusion of corresponding fixed effects.6 Any time dimen-
sion to the data also raises concerns about use of current price measurement 
of variables, which is common in estimating trade gravity models in part 
because of the lack of good trade deflators. Perhaps as a result, virtually all 
estimates that are based on panel data also include time fixed effects.7

Over the last two decades, at least 43 papers have appeared examining 
bilateral exports (or imports, or both), for a specific OECD country (or its 
sub-national states) in relation to that nation’s immigrant stocks from a 
subset of partner countries (Njt). It is apparent that estimation in such con-
texts requires some simplification of equation (11.1), resulting in a typical 
specification of the form

	L Xjt 5 j 1 t 1 2 LYjt 1 5 LNjt 1 ’ Vjt 1 ejt� (11.3)

where LXjt is the logarithm of exports either to or from partner j; j and 
t are fixed effects for the countries of immigrant origin and time periods 
respectively. The inclusion of any fixed effects representing the countries 
of origin necessitates omission of the distance and common-border vari-
ables from (11.1);8 time fixed effects require omission of the OECD host’s 
income levels. On the other hand, the omission of emigrant stock from the 
OECD country in its trading partners is typically forced by lack of data.
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Naturally, contributions to this literature have included variations on this 
basic model. Some have included partner fixed effects; others have relied 
entirely on a vector of controls instead, particularly when only cross-section 
data are available.9 The treatments of both zero migration and zero trade 
have also differed. Simply omitting observations on zero introduces the 
potential for selection bias from censoring. A number of alternatives have 
therefore been considered to address the fact that the logarithm of zero 
(trade or migration) is not defined, and a few notes on these are presented 
in the Appendix to this chapter. The treatment of zero-migration outcomes 
has typically either used a scaling approach, adding one to the number of 
migrants, or inserted a dummy for zero migration, though a few studies 
simply omit such instances. A couple of analysts also extend the term 5LNjt 
in (11.3) to permit the elasticity of trade to vary with the level of immigration, 
while others introduce various interactions in one of three generic forms:

	 g1 LNjt 1 g2 Gjt� (11.4i)

	 g1 LNjt 1 g2 Gjt* LNjt� (11.4ii)

	 g1 log(Njt * Gjt) 1 g2 log(Njt *(1 − Gjt))� (11.4iii)

where Gjt represents the fraction of immigrants from j possessing some 
characteristic and log indicates a natural logarithm. Both these latter 
extensions will be discussed in some detail in the following section. 
Meanwhile it will be useful to note that the alternative specifications in 
(11.4) have somewhat different implications.10

In comparison, the fresh evidence presented in this chapter adopts a 
basic specification:

	L Xijt 5 qij 1 qt 1 1’Nijt 1 2’Njit 1 3’LNijt*Gijt 1 4’LNjit*Gjit 1 
q1LPit 1 q2LPjt 1 q3LYit 1 q4LYjt 1 5’Vijt 1 eijt� (11.5)

This includes fixed effects for each country dyad (qij) and time period (qt).11 
The vector Nijt is composed of five terms: LNijt, LNijt

2, LNijt
3, LNijt

4 and 
Zijt, where Zijt is a dummy variable for zero bilateral emigration from i to 
j (in which event LNijt is set to zero). Njit encompasses the counterpart five 
terms. The logarithms of migration in both directions are also interacted 
with a vector of terms (Gijt and Gjit) that comprise the following elements:

	A  common language spoken in the two countries
	T he two countries either had a colonial link at some stage or had a 

common colonizer
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	 If the two countries are signatories of a mutual trade agreement
	 Fraction of the migrants that are refugees
	 Fraction of the migrants that is female.

The first two of these elements are time invariant and hence encompassed 
in the dyad fixed effects; the remaining three are, however, incorporated 
into the vector of controls (Vijt) so as not to compromise the interaction 
terms. The interaction terms in (11.5) thus nest both (11.4i) and (11.4ii). 
Vijt also includes the incidence of war in both i and j at time t. Other terms 
are as previously defined.

Estimation of (11.5) draws on cross-country, bilateral trade and 
migration data between 36 864 dyads of 192 countries from 1960 to 
2000. Annual data are available for all time-varying terms in (11.5), with 
the exception of migrant stocks, which are available at the turn of each 
decade. For years between the decennial points, the migrant stocks are 
therefore interpolated linearly here to be commensurate with the trade 
data. Tests on the restriction that all migration terms in (11.5) differ 
between the decades and in the intervening years fail to reject these 
restrictions. In other words, interpolating the migration data between 
census years to preserve continuity appears to have little bearing on the 
results. Equation (11.5) is estimated separately for each of four country-
dyad groups. Each of the four groups is defined by whether the country 
of export (and hence of emigrant origin and of immigrant residence) is a 
developing or higher-income country and whether the bilateral partner 
is a developing or higher-income country. For present purposes, devel-
oping (or lower-income) countries are defined as those with a GDP 
per capita, at the time, below US$4035 in 2000 prices; higher-income 
countries are those above this cut-off. This corresponds to developing 
countries including all Low and Lower-Middle Income countries on the 
current World Bank definitions; the Upper-Middle and High Income 
countries are in our higher-income group.12 Table 11.1 presents the pat-
terns of export flows and of migrant stocks between these sets of coun-
tries as of 2000.

2. �E XISTING AND FRESH EVIDENCE ON THE 
BILATERAL MIGRATION–TRADE LINK 
REFERRING TO DEVELOPING REGIONS

Rather than attempting to summarize the existing evidence separately 
from any fresh results, I present the two here in tandem, distinguishing 
particular elements within these results.
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2.1  Migrant Elasticities of Trade by Level of Development

Given the reliance on personal deals in doing business in many develop-
ing countries, one might presume that both the contract-enforcement and 
information-bridging opportunities afforded by migrants would assume 
particular importance. Yet the vast bulk of prior evidence refers exclu-
sively to OECD countries’ trade and there is little emphasis on the devel-
opment status of their trading partners. The prior literature on this issue is 
consequently sparse, but falls into four types:

1.	 Single OECD country analyses that distinguish between developing 
and developed partners.

2.	OECD  studies adopting development-related surrogates.
3.	A pplications to single developing countries.
4.	C ross-country studies that distinguish developing regions.

Studies under the first heading have appeared for three OECD coun-
tries: the USA, New Zealand and Spain. The two US analyses reach 
opposing results.13 Co et al. (2004) find that exports by US states exhibit 
an elasticity with respect to immigrant stock that is greater in the case of 

Table 11.1  Bilateral exports and migrant stocks as of 2000

Total bilateral exports of goods (million US$)
Importing countries

Low-income Lower-middle Upper-middle High-income

Exporting  
  countries
 L ow-income 565 2 708 2 448 13 584
 L ower-middle 8 453 47 451 65 661 524 980
  Upper-middle 6 139 81 154 130 498 675 679
  High-income 18 103 362 742 599 644 3 511 102

Migrant stocks
Host countries

Low-income Lower-middle Upper-middle High-income

Home countries
 L ow-income 2 488 611 8 578 473 2 026 359 3 224 232
 L ower-middle 3 258 727 9 111 873 12 480 349 27 201 890
  Upper-middle 492 704 7 371 815 12 069 357 39 007 523
  High-income 345 442 1 624 417 3 365 820 26 923 264
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high-income partner countries than for lower-income partners, though 
the absolute difference is slight and probably insignificant statistically. 
In contrast, White (2007a) estimates that immigrants from high- and 
middle-income countries have no significant effect on either US national 
exports or imports; on the other hand, immigrants from low-income 
countries have positive effects on both US exports and imports, and espe-
cially on the latter. Qian (2008) supports White’s position, finding that 
New Zealand’s imports have by far the greatest elasticity with respect to 
immigrants from lower-middle-income countries, while exports respond 
most to immigrants from the low-income countries (see also Law et al., 
2009). In the analysis of exports from the provinces of Spain by Peri and 
Requena-Silvente (2010), immigrants from Africa have the biggest effect 
overall on highly, moderately and less differentiated goods, though immi-
grants from the Middle East have an even larger association in the specific 
case of moderately differentiated goods.

Developing countries are commonly characterized as having weak insti-
tutions, which result in a lack of transparency and laxity in the rule of law. 
Accordingly, Dunlevy (2006) shows that US state exports are particularly 
enhanced by immigrants if the migrants come from countries in which 
transparency of institutions is weak, a finding supported by Briant et al. 
(2009) for the case of French regions using an index of rule of law in the 
partner countries.14

In contrast to the plethora of studies of immigrant effects on trade of 
the OECD countries, only two papers have appeared examining the par-
allel case for developing countries. Unfortunately, neither study offers 
convincing evidence of whether immigrants in developing countries have 
comparable effects on trade as in the case of their OECD counterparts.15

With the advent of several bilateral migration matrices, four recent 
papers examine the role of migration in cross-country trade patterns 
among multiple countries, distinguishing developing regions in the 
process. Two of these focus exclusively on migration to the OECD 
countries. Felbermayr and Jung (2009) adopt the migrant stock matri-
ces, for 1990 and 2000, compiled by Docquier and Marfouk (2004) to 
examine OECD immigration from, and trade with, the ‘south’, where 
the south is defined as countries with a GDP per capita below the sample 
eightieth percentile (which actually includes some eurozone countries). 
In the context of a gravity model, with country and time fixed effects as 
well as some dyad controls, the authors estimate an elasticity of 0.22 on 
immigrants from the south on the geometric mean of OECD imports 
and exports exchanged with their countries of origin. Bettin and Turco 
(2012) merge the Docquier–Marfouk data with the bilateral migrant stock 
matrix for 2005 prepared by Ratha and Shaw (2007). Again the focus is 
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the effect of emigration from developing countries (here defined to include 
several OECD countries: the Czech Republic, Hungary, Mexico, Poland, 
Slovenia, South Korea and Turkey) to the remaining 21 OECD countries. 
Bettin and Turco estimate the elasticity of OECD exports to the ‘develop-
ing’ countries at 0.11 with respect to the stock of emigrants from the devel-
oping countries, but that for developing-country exports to the OECD at 
a value not significantly different from zero.

Two multiple-country studies are able to take a broader look at devel-
oping countries. White and Tadesse (2013) use the Ratha–Shaw 2005 
matrix, which allows them to look, in the cross-section, at the influence on 
African trade of African emigration, from 43 nations to 110 host countries. 
Pooling the cross-sectional data and including a vector of various controls 
for the host and home countries as well as the dyad, the average emigrant 
elasticity is estimated at 0.132 for African imports and 0.259 for African 
exports. However, White and Tadesse go on to emphasize that these aver-
ages hide a good deal of variation with respect to both the African states of 
origin and the host countries.16 Parsons (2012) appears to be the first to use 
the Global Bilateral Migration Database (GBMD), also used in the fresh 
evidence in the present chapter, to examine the migration–trade link.17 
Parsons adopts the bilateral trade data from Feenstra et al. (2005), which 
are based on the UN Comtrade, resulting in trade between 68 countries 
and 178 partners. In repeated cross-sections on the pooled data, Parsons 
finds results in line with those from prior studies; however, on introduc-
ing dyad fixed effects in the panel data the associations between bilateral 
trade and migration prove indistinguishable from zero. Parsons then par-
titions his data into four groups defined by the intersections of North and 
South18 and finds that migrants positively affect only exports from North 
to South.19

The evidence on any migrant–trade link for the developing countries is 
thus fairly limited, particularly with respect to South–South links, and the 
findings are certainly mixed. Against this background, Figure 11.1 depicts 
the patterns emerging from the polynomial estimates on migration levels 
obtained here by scaled least squares estimates of (11.5), as reported in 
Table 11A.1 of the Appendix. These refer to elasticities of bilateral trade 
with respect to male, non-refugee migrants, when no common language, 
colonial link or regional trade agreement exists. Each of these refers to 
exports, but note that, given the symmetry in these estimates, the elastic-
ity of higher-income countries’ exports with respect to immigrants from 
lower-income countries is also the elasticity of lower-income countries’ 
imports with respect to their emigrants to the higher-income countries, 
for example. At the sample mean levels of migration for all four of the 
respective country groups, the elasticities of exports with respect to both 
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emigrants and immigrants prove significantly greater than zero with more 
than 99 percent confidence. At low levels of movement, migration from 
the higher- to lower-income countries has the largest impact on their bilat-
eral trade in both directions. However, at higher levels of movement the 
reverse holds: emigration from lower- to higher-income countries has the 
largest effect on bilateral trade in both directions.

Summing up, much of the prior evidence on migration links with 
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Figure 11.1  Migrant elasticities of home countries’ exports
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developing-country trade has been severely limited by data availability. 
Almost all of the evidence is confined to distinguishing developing-
country immigrants in the OECD states, and some of these analyses 
have adopted rather liberal definitions of developing countries. Although 
not unanimous, most of this evidence points to larger bilateral trade 
elasticities of migrants from lower-income countries than of immigrants 
from higher-income nations, though hardly any prior evidence exists on 
South–South migrant–trade links. The complementary fresh evidence 
indicates that emigration from developing to higher-income countries has 
a particularly strong association with bilateral trade in both directions at 
higher levels of migration. Nonetheless, South–South migration in both 
directions is also significantly associated with greater bilateral trade flows 
among these lower-income states.

2.2  On the Constancy of Migrant Elasticities of Trade

A couple of prior papers delve into the presumption of a constant elastic-
ity of trade with respect to immigration. Bryant et al. (2005) add a term 
in the squared logarithm of the number of immigrants in New Zealand; 
Gould (1994) for the USA and Wagner et al. (2002) for Canadian prov-
inces adopt more complex functions, the latter requiring iterative estima-
tion. All three find declining export and import elasticities as the levels of 
immigration increase.20

The squared, cubic and quartic terms in the logarithms of emigrants 
and immigrants prove, jointly, significantly different from zero, with high 
levels of confidence, in all four estimates in Table 11A.1. A presumption 
of a constant elasticity is almost ubiquitous in the prior literature, but may 
not be warranted.

A glance at Figure 11.1 establishes that, in contrast to the few prior find-
ings addressing the issue, the elasticities of trade with respect to migration 
do not all decline with the level of migration: the patterns are somewhat 
mixed. However, the elasticities of export actually rise monotonically and 
with greater than 99 percent confidence, in seven of the eight cases illus-
trated, over a range of the logarithm of bilateral migration increasing from 
4 through 10, an increase in the migrant stock from about 50 to 20 000. 
The only exception is for the elasticity of exports with respect to emigrants 
from the higher- to lower-income countries, where the rise is smaller and 
statistically weaker. Indeed, most of the elasticity profiles continue to rise 
even beyond 20 000 migrants. This is clearly particularly true with respect 
to trade in both directions as emigration from the lower- to higher-income 
countries rises.
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2.3  Immigrants and Emigrants

Seven existing studies have managed to look at both immigrants and 
emigrants simultaneously, though two of these exclude any developing 
countries completely. Some, but not all, find positive associations of trade 
with both immigrants and emigrants.21 More typically, data on emigrants 
are not available. However, if all measures on emigrants are omitted from 
the results in Table 11A.1, any change in the immigrant profiles depicted 
in Figure 11.1 is negligible, so perhaps prior studies that have omitted 
emigrants may still be representative. On the other hand, a joint test on 
whether the terms including emigrant stocks are all zero in Table 11A.1 
is resoundingly rejected, as is a comparable test on the immigrant vector. 
Both immigrants and emigrants are indeed significantly associated with 
trade. Moreover, the trade elasticities in Figure 11.1 prove almost entirely 
positive over the entire range of migrant levels for both emigrants and 
immigrants for all four bilateral groups.

2.4  On Refugees and Gender of Migrants

As of 2000, the percentages of emigrants that were refugees and that were 
female are as shown in Table 11.2.

Not only are refugees a high fraction of migrants from one lower-
income country in another lower-income country, but this movement 
between lower-income countries actually represents almost two-thirds 
of the world’s refugees at the time. Despite this concentration, the only 
context in which the role of refugees in the migrant–trade link has been 
examined has been in two high-income countries. Head and Ries (1998) 
examine Canadian immigrants by class of admission, adopting a speci-
fication of type (11.4ii); White and Tadesse (2010) look at the numbers 
of US refugee and non-refugee immigrants, adopting approach (11.4iii). 

Table 11.2  Percentage of migrants by refugee status and gender, 2000

As percentage of emigrants in

lower-income higher-income

Emigrants from Refugees
 L ower-income 27.03 5.46
  Higher-income 0.30 1.37

Female
 L ower-income 47.54 48.59
  Higher-income 55.33 50.46
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Both conclude that refugees have no significant effect on trade with their 
country of origin, whereas other immigrants do. Perhaps this is to be 
expected, given refugees’ presumed association with their original country.

If refugees have no significant effect on bilateral trade, this would have 
particularly important implications for some of the developing countries 
where refugee flows are far greater than for any high-income countries. 
Towards examining this issue, the specification in Table 11A.1 adopts a 
format that nests approaches (11.4i) and (11.4ii). Table 11.3 presents esti-
mates of the resulting marginal effect of increasing the fraction of refugees 
among migrants, evaluated at the sample means of the log migrant stock.

Across the board, the higher the fraction of migrants that are refugees, 
the lower is the proportional increase in exports. Among immigrants, 
the same effect holds, with the exception of refugees from lower-income 
countries in lower-income countries (the dominant case), wherein a higher 
fraction of refugees is actually associated with an increase in the country 
of asylum’s exports.22 Does this imply that refugees do nothing to expand 
trade? To investigate this, turn to formula (11.4iii), in which the loga-
rithms of refugee and non-refugee migrant stocks are included separately, 
each to the fourth power. Figure 11.2 depicts the resulting profiles for 
lower-income country exports. All three profiles (with respect to refugees 
fleeing to other lower-income countries and to higher-income countries, 

Table 11.3 � Marginal trade effects of refugee composition and gender of 
migrants

Marginal effect on log exports of

Lower-income Higher-income

Emigrants in/immigrants from

Lower Higher Lower Higher

Fraction of refugees among
 E migrants −0.103 −0.150 −0.162 −0.159

(58.91) (55.69) (16.41) (8.16)
  Immigrants 0.045 −0.091 −0.040 −0.206

(11.35) (5.37) (3.74) (13.78)
Fraction of females among
 E migrants 0.084 0.173 −0.230 0.193

(24.29) (93.84) (71.91) (28.42)
  Immigrants −0.066 −0.042 −0.002 −0.041

(259.77) (128.43) (1.36) (18.16)

Note:  F-statistics in parentheses.
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as well as people from other lower-income countries taking refuge in the 
exporting country) rise with the stocks of refugees, becoming significantly 
positive at higher levels. Again the elasticity of lower-income countries’ 
exports is particularly high with respect to refugees in the higher-income 
countries, though less so than for emigrants more generally over this cor-
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Figure 11.2 � Elasticities of lower-income countries’ exports: refugees and 
gender gap
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ridor. Moreover, the profile (not shown in Figure 11.2) of imports by the 
lower-income countries from the higher-income countries proves very 
similar to that for exports over this same set of dyads. Although a higher 
fraction of refugees among migrants is associated with less bilateral trade, 
trade rises with the number of refugees given the number of non-refugee 
migrants.23

It is less apparent what to expect with respect to the role of migrants’ 
gender; whether females or males are better placed to enforce contracts 
or to bridge information gaps; whether men or women are more likely to 
possess a preference for home goods or to pass that preference along to 
others. There appear to be no precedents in the literature, perhaps in part 
because the variation in the fraction of females among migrants across dif-
ferent corridors is generally small.24 Table 11.3 again presents the results 
from the estimates of (11.5) evaluated at the mean of log migration. The 
higher the fraction of emigrants that is female from the lower-income 
states, the greater are bilateral exports, though the reverse is true with 
respect to the fraction of immigrants that is female.25 The lower panel in 
Figure 11.2 shows estimates of the elasticity of exports with respect to 
number of female migrants minus that for males if specification (11.4iii) 
is adopted instead. Clearly, over most of the range of migration levels, the 
elasticity with respect to female migration proves larger than with respect 
to movement of men.26 Note that since these results are obtained using 
dyad fixed effects, any differences in the role of females does not simply 
reflect differences in openness to trade being associated with differences in 
the stigma attached to women migrating in particular contexts. Certainly, 
given the significance of the estimated effects, this neglected topic would 
seem to warrant closer attention.

2.5 � Dyad Links: Common Language, Colonial Heritage and Regional 
Trade Agreements

It is commonplace to augment gravity models of trade with indications 
of links between the trading partners, such as whether they speak a 
common language, share some form of colonial history or are signatories 
to a regional trade agreement. A number of contributions from the subset 
of these bilateral trade models that include migrant stocks also include 
dummy variables for such links within the vector of controls Vijt. The 
notion is that such links render trade simpler, given the ease of commu-
nication and familiarity with the setting.27 By extension, this should leave 
migrants less essential in providing such bridges. Yet only a few studies 
have examined an interaction between the log of immigrants and whether 
the country of origin has a common language or colonial link with an 
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OECD host. Dunlevy (2006), for example, finds a lower immigrant elas-
ticity of US bilateral exports if immigrants are from either English- or 
Spanish-speaking countries; other results are more mixed, and none seems 
to differentiate with respect to levels of development involved.28

Table 11.4 reproduces the estimates from the Appendix for the interac-
tion terms between the logarithms of migrants and whether a common 
language, colonial link or regional trade agreement exists.29 Almost all of 
the migrant elasticities of developing countries’ exports are significantly 
diminished where either a common language is spoken or a colonial 
link exists; the only exception is with respect to immigrants from higher-
income countries, where the difference is indistinguishable from zero. 
The patterns with respect to higher-income countries’ exports are a little 
more mixed, though imports by the lower-income from the higher-income 
countries are less elastic with respect to lower-income emigrants where 
either a common language or colonial link exists. These results thus tend 
to support the hypothesis that migrants play a less significant role in bridg-

Table 11.4 � Differences in migrant elasticities of exports under a common 
language, colonial link and regional trade agreement

Difference in elasticity of exports by

Lower-income Higher-income

Of emigrants in/immigrants from

Lower Higher Lower Higher

Common language *
Log(emigrants) −0.021 −0.029 0.000 −0.053

(6.22) (6.94) (0.01) (7.30)
Log(immigrants) −0.033 −0.021 −0.037 −0.008

(9.90) (3.74) (8.76) (1.13)
Colonial link *
Log(emigrants) −0.025 −0.038 −0.003 0.025

(7.10) (7.71) (0.44) (2.53)
Log(immigrants) −0.027 −0.007 −0.018 −0.034

(7.57) (1.01) (3.54) (3.46)
Regional trade agreement *
Log(emigrants) 0.004 0.043 0.018 0.028

(0.94) (4.17) (1.72) (4.45)
Log(immigrants) 0.056 0.002 0.056 0.054

(14.10) (0.18) (5.27) (8.66)

Note:  t-statistics for a zero null hypothesis in parentheses.
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ing trade gaps where familiarity is less of an issue. However, none of the 
differences is very large.30

Regional trade agreements are most common among the high-income 
countries, though some also exist among the developing countries; agree-
ments involving both higher-income and developing countries are scant. 
Where two countries are part of a regional trade agreement, the elastic-
ity of exports with respect to migration is estimated to be larger than 
where no agreement exists, though this positive association is statistically 
significant for migration in both directions only between higher-income 
partners. Quite why a positive association emerges is unclear. Many trade 
agreements also include clauses easing labor movement too.31 One pos-
sibility is that freer migration and freer trade are then introduced simulta-
neously, resulting in a positive association. In future work it would be of 
interest to distinguish cases where effective labor mobility is a part of the 
regional trade agreement.

2.6  Education Levels of Migrants

Do highly skilled emigrants from the developing regions stimulate bilateral 
trade with high-income partners by more than do their less-well-trained 
counterparts? Do the lesser-skilled migrants offer a preference effect but 
prove ineffective in information bridging and contract enforcement? A 
small subset of existing analyses has begun to disaggregate immigrants’ 
effects on trade by education or skill level of the migrants, offering poten-
tially important insights into such questions and hence into any brain-gain 
calculus. To date, such studies seem confined to the contexts of Canadian, 
US and Spanish immigration, with rather mixed approaches and answers.

Head and Ries (1998) distinguish Canadian immigrants by cat
egory of visa, adopting a specification of type (11.4ii); those designated 
‘Independent’ visa recipients tend to be the most highly skilled and have the 
largest, positive impact on both import and export elasticities. Herander 
and Saavedra (2005) instead define skill by the fraction of US immigrants 
in a skilled occupation, again applying this to specification (11.4i).32 
This follows a similar approach to that of Gould (1994), who finds the 
fraction deemed skilled among US immigrants from each country to be 
very weakly negatively associated with both exports and imports to that 
country. In sharp contrast, Herander and Saavedra find a positive associa-
tion, at least with exports from various US states. In their cross-sectional 
analysis, Jansen and Piermartini (2009) explore both approaches to meas-
uring skill, either by occupation or on the basis of receiving an H1B visa 
to enter the USA (reserved for those with special skills). Exploring both 
(11.4i) and (11.4ii) as specifications, Jansen and Piermartini find that 
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neither measure of the fraction of US immigrants that is skilled has any 
clear positive effect on bilateral trade.33 Blanes (2008) distinguishes four 
levels of education among immigrants in Spain: no education, primary, 
secondary and tertiary and estimates a form of type (11.4iii). In his results, 
the number of migrants with no or primary education has no effect on 
either imports or exports; more migrants with secondary education are 
significantly associated with both larger imports and exports, and more 
tertiary-educated migrants have a weak positive association with exports 
to their home country but not with imports from home.34

The international data on education of migrants remain very limited; 
nonetheless, the foregoing can be extended in a couple of directions. Two 
data sources on bilateral migration by education and gender are merged 
here for this purpose: one reports the immigrant stocks in most of the 
OECD countries as of 1990 and 2000 (see Docquier and Marfouk, 2004); 
the other extends the 2000 data to cover 32 OECD member countries and 
68 non-members.35 Despite the latter extension, insufficient observations 
are available to examine bilateral migration into the lower-income coun-
tries by education.36 The present analysis is therefore confined to looking 
at emigrants in the higher-income countries from the lower-income 
countries. Four specifications are reported in Table 11.5, adopting each 
of the three alternatives presented in (11.4), plus a hybrid including both 
of the first two options. Otherwise, the specification is kept as in (11.5), 
again with dyad and year fixed effects. Table 11.5 displays only the rel-
evant coefficients for education, estimated on 3600 observations for 2518 
dyads.

No matter which specification is used, the association between trade in 
both directions and tertiary-educated migrants proves largest;37 moreover, 
these effects are significantly larger than the estimated association with 
secondary-educated migrants (though there is less than 99 percent con-
fidence in this difference for imports in the first specification). In each of 
the first three specifications, the association between bilateral exports and 
secondary-educated migration also tends to be larger than an association 
with primary-educated migrants (the omitted category), though this latter 
difference is statistically weaker for exports than imports. The last speci-
fication says that, given the number of emigrants without a tertiary edu-
cation, the more tertiary-educated migrants, the greater is bilateral trade 
in both directions, but the converse does not hold, suggesting that lower-
skilled emigrants have no significant effect on trade in either direction.

A viable interpretation is that the bridging roles played by migrants 
from the lower-income countries to their higher-income trade partners 
increase with the level of education of the migrants. To the extent that this 
represents an efficiency gain in trade, it potentially offers an important 
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mitigating factor in any costs incurred with emigration of the highly 
skilled.

In subsequent work, as more complete data become available, it may 
be important to examine this trade link with migrant skill level including 
both immigrants and emigrants, and to look at bilateral exchange between 
lower-income states in relation to migrants’ skill levels, neither of which 
the present data permit.

2.7  Exports, Imports and the Balance of Trade

Within the extensive literature on the OECD countries, attention has been 
directed toward whether the elasticity of exports or imports with respect 
to immigration proves larger. In part, this reflects efforts to distinguish the 
preference effect of migrants on trade, which is commonly assumed con-
fined to imports. The evidence proves mixed. In their survey, Genç et al. 
(2011, abstract) note that ‘The migrant elasticity of imports is larger than 
that of exports in about half the countries considered.’

Despite this attention to the relative effects on exports versus imports, 
the net effect on the balance of trade has been largely neglected. For 
the low-income countries in particular, this balance has been a chronic 
concern.38 Note, though, that which elasticity is bigger, exports or 
imports, only gives the balance of trade effect if trade is initially balanced. 
Consider, instead, the marginal effects of migration on the balance of 
trade. These may be derived for each country and year by multiplying the 
respective migrant elasticities of trade, evaluated at the observed migra-
tion level, by the ratio of observed exports or imports to the stock of 
migrants. Table 11.6 sets out the resultant means for the marginal effect 
of emigration on both the sum of bilateral exports and imports (openness 

Table 11.6 � Marginal effects of emigration on openness to trade and 
balance of trade

Emigrants from

Lower-income in Higher-income in

Lower Higher Lower Higher

∂(exports 1 imports)/∂ emigrants 0.0056 0.0916 0.4526 0.8210
(2.08) (50.10) (41.25) (56.38)

∂(exports – imports)/∂ emigrants 0.0003 −0.0370 0.0234 −0.0806
(0.28) (27.86) (4.39) (8.60)

Note:  t-statistics for a zero null hypothesis in parentheses.
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to trade) and the difference between exports and imports (the balance of 
merchandise trade effect). For each of the four country-dyad groups the 
marginal effect on openness to trade is positive. The absolute magnitude 
of the effect is smallest and statistically weakest for emigration from one 
lower-income country to another, though this margin is added to a much 
smaller base of trade than for the other groups.

This migration between lower-income countries is estimated to have 
no significant effect on the bilateral balance of trade between these coun-
tries. On the other hand, emigration on the margin from lower-income 
to higher-income states results in a worsening of the balance of trade for 
the lower-income countries on average; in other words, this movement 
is estimated to do more to stimulate imports from the higher-income 
partner than to promote exports to that partner. In contrast, emigration 
from the average higher-income country to a developing country serves to 
improve the balance of trade for the wealthier country. Stated otherwise, 
immigration into the average lower-income country from a wealthier state 
does more to promote exports to the developing country than to help the 
latter’s export performance, deteriorating the balance of trade for the 
lower-income partner.

Whereas migration is thus estimated to expand trade of the lower-
income countries, potentially lowering trade barriers in the process, migra-
tion does not serve to improve the balance of trade but rather the opposite.

2.8  An Extension: Two Third-Party Effects

Rauch and Trindade (2002) introduce the notion that the presence of 
common, third-country ethnic networks in two trading partners may also 
serve to enhance bilateral trade between these partners. At least five vari-
ants on measuring such networks have now appeared in the literature:

	 h ∑k log[(Nkit*Nkjt)/(Pit*Pjt)]� (11.6i)

	 h ∑k log(Nkit*Nkjt)� (11.6ii)

	 h ∑k [(Nkit*Nkjt)/(Pit*Pjt)]� (11.6iii)

	 ∑k [hk (Nkit*Nkjt)/(Pit*Pjt)]� (11.6iv)

	 ∑k [hk log(Nkit*Nkjt)]� (11.6v)

where Nkit (Nkjt) is the number of persons from country k in country i 
(j) at time t; Pit and Pjt are the populations of i and j, as before, and 
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k ≠ i, k ≠ j. Rauch and Trindade consider only a single third country, 
China, adopting both (11.6i) and (11.6ii), noting that ‘The first is the 
probability that, if we select an individual at random from each country, 
both will be ethnic Chinese. The second is the number of potential 
international connections between the ethnic Chinese populations of 
the trading partners.’39 Rauche and Trindade estimate a large positive 
value for h on the ethnic Chinese network, distinguishing between 
direct effects (in which one of the trading partners is China itself) and 
indirect effects; though no other migration terms are included in their 
analysis. Felbermayr et al. (2010) introduce the linear variants (11.6iii) 
and (11.6iv), denoting the former, which constrains hk5 h for all k, 
the average network effect. Felbermayr and his co-authors apply both 
form (11.6iii) and (11.6iv) to a cross-section of the bilateral volume of 
trade and migration amongst 63 countries in 2000, inserting dummies 
for each country. The average (indirect) network coefficient, h, proves 
significantly positive; the direct network effect also proves positive, but 
only once the indirect migrant networks are included. In other words, 
exclusion of these third-country migrant networks biases downward 
estimates of the link between bilateral trade and migration between 
these partners according to these results. Estimation of the heteroge-
neous network model, (11.6iv), in Felbermayr et al. points to a wide 
spread in values for hk.40 Parsons (2012) also explores heterogeneity 
in the indirect network effect but for 178 third-party countries and 
adopting the logarithmic form (11.6v). Inserting these indirect network 
terms into an equation that also includes the direct emigration and 
immigration terms from (11.1), 5 LNijt and 6 LNjit, Parsons finds 
not only a very wide spread of effects, from positive to negative, but 
that these effects are quite sensitive to inclusion of dyad fixed effects.

None of the prior studies of third-country networks distinguishes 
between effects on lower-income versus higher-income countries’ trade. 
Moreover, while the effects of third-country immigrants in the bilateral 
trading pair have received some attention, the effects of emigration from 
the trading pair to third countries have been universally neglected. Does 
emigration to one country result in less trade with others – an effect that 
might be dubbed trade diversion? Diversion may, for instance, occur 
because of supply constraints in producing exports, dilution of informa-
tion flows, or competition in contract enforcement.

Following Parsons (2012), the third-party potential effects are here 
inserted into the basic equation (11.5) rather than representing the direct 
effects as in Rauch and Trindade, given the significant polynomial form 
estimated for our direct effects. Specifically, the additional terms may be 
written:
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	 h ∑k log(Nkit* Nkjt)/1000 1 a log(∑k Nikt) 1 b log(∑k Njkt)� (11.7)

where k indexes all countries k ≠ i and k ≠ j; kk indexes all lower-income 
(higher-income) countries within k when examining exports to lower-
income (higher-income) countries.41 Estimates of the additional terms are 
reported in Table 11.7.

The results in Table 11.7 indicate that the presence of third-country 
nationals, in common in both the home and partner country, is strongly 
positively associated with bilateral trade between the home and partner 
countries, no matter whether these trading countries are lower- or higher-
income states.

Moreover, with respect to exports from the developing countries both 
to other lower-income states as well as to richer countries, having more 
emigrants in third countries, both from the home and trade partner, is 
associated with diminished bilateral trade. In other words, this supports 
the notion of trade diversion occurring through emigration elsewhere.

In contrast to some prior results, inclusion of these additional terms 
hardly alters the profiles with respect to direct migration shown in 
Figure 11.1. Together with the extent to which bilateral trade is diverted 
by migration elsewhere but enhanced by third-country migrant networks, 
this raises the issue of the net trade-creating effects of migrants. Given 
the positive signs on third-country immigrant networks, the question of 
net direction of effect arises only with respect to emigrants. One way to 

Table 11.7  Third-party effects

Bilateral exports of

Lower-income to Higher-income to

Lower-income Higher-income Lower-income Higher-income

Average indirect network 0.508 0.744 0.859 0.840
(41.86) (53.70) (61.40) (50.33)

Log emigrants elsewhere
From origin in lower- 
 � income third countries

−0.042 −0.002
(36.69) (1.19)

From origin in higher- 
 � income third countries

−0.007 −0.013
(2.49) (2.70)

From partner in lower- 
 � income third countries

−0.028 −0.048
(24.23) (26.89)

From partner in higher- 
 � income third countries

−0.043 0.053
(14.02) (10.67)

Note:  t-statistics for a zero null hypothesis in parentheses.

Robert E.B. Lucas - 9781782548065
Downloaded from Elgar Online at 10/23/2018 08:30:01PM

via Boston University Pappas Law Library



310    International handbook on migration and economic development

examine this is to consider the marginal effect of an additional emigrant 
on total exports, which can be derived from the expanded estimates of 
(11.5) as

	
0Xi

0Nij
5

Xij

Nij
a

4

c51
cdcLNij

c21 1 a
a

k
Xik

a
k
Nik

� (11.8)

where dc, c 5 1,4, are the coefficients on the polynomial emigrant terms 
from vector Q1 in (11.5). The first term on the right of (11.8) represents the 
direct effect of a marginal emigrant upon exports; the second term adds in 
the indirect consequence of this emigration upon bilateral exports to other 
countries.

Figure 11.3 displays the resulting net marginal effects of emigration 
on exports.42 The marginal effect on exports from lower-income to other 
lower-income partners is small, but is adding to a very low base. Each of 
the four marginal effects initially rises with the level of bilateral migration 
and at least by a level of 175 migrants (LNij ≈ 5.2) there is greater than 
99  percent confidence that all four marginal effects are positive. Thus 
significant trade-diverting, indirect effects are estimated as a result of 
emigration to third countries, but these effects are dominated by the trade-
creating direct effects of bilateral emigration.
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indirect effects combined
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3. LE SSONS TO BE DRAWN

The purpose of this chapter has been to look at the nature of the migrant–
trade link, with particular reference to the developing countries. The 
extant literature on this topic is both sparse and riddled with contradictory 
results. Inevitably the fresh evidence presented here therefore disagrees 
with at least portions of this literature. Accordingly, any conclusions 
should be drawn guardedly.

Nonetheless, some patterns begin to emerge. Although the prior 
evidence is not unanimous, it seems fair to say that the elasticity of 
bilateral trade in both directions is particularly high with respect to 
migration from the developing to the industrialized countries. This 
makes sense to the extent that migrants play a role in information 
bridging and contract enforcement, both of which are likely to be 
especially important for lower-income countries. Given such roles, the 
migrant–trade link also proves significant across South–South corri-
dors (though again not all observers agree). In a related vein, networks 
of third-country nationals also prove significantly related to bilateral 
trade, which holds for South–South and South–North pairings of trade 
as well as North–North. Our findings, that the migrant–trade link is less 
where trade partners have a common language or colonial heritage, may 
also support the notion that migrants are more critical where familiarity 
with the trade partner is less (though, once more, not all prior studies 
support this result).

The bulk of prior evidence is confined to looking at the link between 
immigrants and trade of OECD countries. Yet the results presented here 
indicate that both emigrants and immigrants are significantly associated 
with expanded trade for both lower- and higher-income countries. Only 
a couple of these earlier OECD studies examine whether the elasticity 
of trade varies with the level of immigration, and these uniformly find a 
declining association. In stark contrast, the fresh results here find a sig-
nificant rise in the trade elasticities of both emigrants and immigrants for 
most cases. The facts that emigrants as well as immigrants can positively 
affect trade and that this responsiveness may rise with the levels of migra-
tion could have important implications for any consideration of the net 
benefits from migration in both directions.

The composition of migration clearly matters too. Refugee flows are a 
particularly important part of migration among the low-income countries, 
especially within Africa. The only previous evidence refers to refugees 
given asylum in Canada and the USA, concluding that refugees do nothing 
to expand trade with their countries of origin. The evidence presented here 
agrees that the larger the fraction of migrants who are refugees, the lower 
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the impact on trade. However, at least in the context of refugees from 
and in the lower-income countries, who are the vast majority of refugees, 
trade with their home country is greater, the larger the number of refugees. 
This suggests some degree of continued ties with the country from which 
refugees have fled, though there may be complex issues of timing of flight 
that remain to be investigated. The availability of annual data on bilateral 
refugee stocks should permit more dynamic investigations of these links in 
future work.

The role of gender of migrants has been utterly neglected in prior 
work. Here it is shown that, over substantial ranges of migration levels, 
the elasticity of developing countries’ exports is greater for female than 
for male emigrants and immigrants. There has been a growing trend of 
women from lower-income countries migrating alone. Whether the higher 
elasticity of exports with respect to female migration reflects this growing 
tendency or reflects, instead, a greater trade impact where couples migrate 
jointly remains to be disentangled. It is not clear that the data yet exist to 
separate these possibilities on a systematic basis.

The data on education levels of international migrants remain very 
limited and the literature on the influence of skill composition on trade 
remains accordingly thin with overtly conflicting findings, ranging from 
negative effects of the highly skilled, to no differences by skill level, 
to more positive effects at higher education levels. Our own evidence 
pertains only to immigration into the OECD states from lower-income 
countries. The results are quite unequivocal: it is only the movement 
of tertiary-educated adults from the lower-income countries into the 
OECD members that is associated with expanded trade in both direc-
tions. To the extent that this holds up as more data become available, it 
would have important implications. First, on average it seems that the 
less-educated developing-country emigrants could not be anticipated 
to help stimulate their home-country trade. Second, to the extent that 
trade expansion is beneficial to the home country, this adds a poten-
tially important component to brain-gain as opposed to brain-drain. 
Third, apart from developing countries that are close to industrialized 
partners, few lower-income countries send large numbers of low-skill 
migrants to OECD states, so it is the influence of the tertiary-educated 
that is likely to dominate. Fourth, this may well reinforce the impor-
tance of information transmission by migrants, at which the highly 
educated may be more adept.

The evidence thus points to positive associations between bilateral 
migration and trade for the developing countries, and perhaps particularly 
so if the migrants are highly educated and female. Whether such asso-
ciations are causal might be disputed; few studies have explored the use 
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of instrumental variables, which is unsurprising given the difficulties of 
picking instruments that are correlated with migration but not with trade 
with the same partner. Meanwhile, the fairly universal contention that 
the association is recursive, combined with dyad fixed effects, perhaps 
reinforces a sense of causality. This is perhaps further buttressed by the 
demonstration in Artal-Tur et al. (2012) that the migrant–trade link is 
strongest for in-province immigrants in Italy, Spain and Portugal, weaker 
for immigrants in adjacent provinces and non-existent for other immi-
grants. Few micro-level studies have yet appeared, but in related fashion 
Hiller (2013) finds that Danish firms that employ foreign workers export 
more to these workers’ home countries and that immigrants in the region 
have only a much smaller impact.

Several indications emerge from our results to suggest that migration 
plays an important role in breaking down information barriers to trade. 
The strong associations with highly educated migrants, the lesser role 
of migrants where common languages are spoken or a colonial heritage 
exists, all speak to such a role. In turn, overcoming information barriers in 
promoting openness to trade should represent an efficiency gain for both 
partners. On the other hand, it seems that developing countries probably 
should not hope for improvements to their trade balance as a result of 
migrant flows: the positive associations exist for both exports and imports 
and the two offset each other.

Much remains to be done in future work. Perhaps the largest lacuna 
in our present understanding is with respect to the education levels of 
migrants outside of corridors leading into the OECD countries. The 
dynamics of some of these processes certainly merit close attention, as 
does the modeling and alternative estimation of zero bilateral migration 
and trade. Much of the work at this point addresses averages; reasons 
for departures from these averages must remain of considerable interest. 
The present discussion has not touched on merchandise trade in different 
categories of goods, which has preoccupied substantial portions of the 
literature but has hardly been touched on in the context of developing 
countries. Meanwhile investigation of links between migration and trade 
in services remains in its infancy. And certainly more could be done to 
disaggregate the average effects observed for third-party networks. The 
current constraints on these varied extensions are both methodological 
and imposed by lack of migration data, though both aspects continue to 
make progress.
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NOTES

  1.	 See Greif (1993, 2012) and Rauch (2001). Gaston and Nelson (2013) offer an excellent 
survey in their section 4.3. White and Tadesse (2011) also offer a useful account in 
chapter 1 and add the potential for migrant remittances to expand spending and hence 
trade, plus any stimulus by the diaspora to direct investments in their state of origin, 
resulting in additional imports and exports by the multinational. A related literature 
presents estimates of gravity models of foreign direct investments, though this topic is 
beyond the scope of the present chapter. An example is provided in de Mello-Sampayo 
(2009).

  2.	R eductions in information and contract enforcement barriers to trade are tantamount 
to the lowering of protectionist policy barriers, and indeed the efficacy of the migrant-
induced barrier reductions are occasionally depicted numerically as tariff-equivalent 
reductions (Anderson and van Wincoop, 2003).

  3.	 For surveys of gravity trade models see Anderson and van Wincoop (2004), and 
Bergstrand and Egger (2011).

  4.	A mong applications to international migration, see Borjas (1987), Karemera et al. 
(2000), Clark et al. (2007), Lewer and Van Den Berg (2008), Letouzé et al. (2009), 
Ortega and Peri (2009), Mayda (2010), Beine et al. (2011), Grogger and Hanson (2011) 
and Lucas (forthcoming). 

  5.	 However, to the extent that trade affects real incomes it may also have an effect on 
migration. In addition, some limited migration may be entailed in the execution of trade 
deals (see Peng and Ilinitch, 1998).

  6.	T here seems some agreement that such fixed effects also provide a viable alternative 
to the far more complex, multilateral-resistance, iterative approach in Anderson and 
van Wincoop (2003). In panel data, country-by-year fixed effects are typically recom-
mended to correct for such multilateral resistance. See Feenstra (2004), and Baldwin 
and Taglioni (2006). Stouffer (1940) discusses a related concept, intervening oppor-
tunities, in migration. Indeed, in their recent empirical work on Spanish immigration, 
Bertoli and Fernandez-Huertas Moraga (2013) apply the term multilateral resistance to 
migration and explore its importance. Head et al. (2010) develop a ‘tetrad’ approach, 
taking the ratio of ratios of trade among four countries to eliminate both exporter and 
importer fixed effects, taking advantage of the multiplicative form of the gravity model.

  7.	G ould (1994), Head and Ries (1998), White (2007a, 2007b) and Hatzigeorgiou (2010a) 
also add a Koyck lag structure. Mundra (2005) develops a semi-parametric, dynamic 
panel estimator and applies it to a gravity trade equation incorporating migration. See 
also Ghatak and Piperakis (2007), Faustino and Leitão (2008), Partridge and Furtan 
(2008) for other dynamic explorations. Behrens et al. (2012) add an examination of the 
potential for spatial correlation in errors.

  8.	A doption of random effects estimation permits retention of country-specific terms 
but provides inconsistent estimates if the fixed terms are correlated with the distur-
bances. Bryant et al. (2005) and Law et al. (2009) adopt, instead, correlated random 
effects, which permit retention of such variables as distance and the common-border 
dummy while avoiding assumption of lack of correlation with the disturbance term. See 
Mundlak (1978).

  9.	E xamples of cases forgoing partner fixed effects include Piperakis et al. (2003) 
on Greece, Bruder (2004) on Germany, Co et al. (2004) on the USA, and Blanes (2008) 
on Spain.

10.	 In particular, the elasticity of trade with respect to the extent of migration depends on 
Gjt in (11.4ii) and (11.4iii) but not in (11.4i), and the marginal effect on the logarithm of 
trade with respect to Gjt depends upon the extent of migration, LNjt, in (11.4ii) and on 
Gjt itself in (11.4iii).

11.	T o include country-by-year fixed effects to further represent multilateral-resistance 
terms would require insertion of 15 744 additional dummy variables, which is almost 
infeasible. Note that if it were feasible to insert such fixed effects, the terms in popula-
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tion and GDP in (11.5) would need to be excluded. Interestingly, however, Parsons, 
who uses portions of these same data, finds that inclusion of such additional fixed 
effects has little effect on his estimates, noting that ‘there seems to be little bias resulting 
from failing to account properly for multilateral resistance’ (Parsons, 2012, p. 19).

12.	T he data are for GDP per capita (in constant 2000 US$), drawn from the World 
Development Indicators at the World Bank. This measure is available over a wider 
range of observations than are measures in purchasing power parity. Nonetheless, data 
are unavailable for about 16 percent of country time periods included in the estimation 
sample. In most cases the missing observations are for earlier years, in which case these 
early observations are here assigned to the income-level category in which GDP per 
capita is first observed. For 15, mostly very small, countries, no data on GDP per capita 
in constant prices are available, in which case these economies are assigned their current 
status (4 low-income, 7 high-income and 4 upper-middle). See the Appendix for more 
detail on sources and measurement of other variables.

13.	T he opposing results may well stem, in part, from the fact that the set of develop-
ing countries available to Co and her co-authors is not very representative; the data 
incorporate only 18 non-OECD countries, and 13 of these are in the Latin-America-
Caribbean region.

14.	D ata on transparency and rule of law are available only for a small portion of the 
sample considered in the current chapter, and consequently these measures are not 
investigated here. Several papers focus, instead, on the cultural gap separating the part-
ners from the OECD state. See Girma and Yu (2002) on the UK, White and Tadesse 
(2007b) on Australia, and White and Tadesse (2008) on the USA. Since a wide cultural 
gap can prevail between high-income countries, these papers are more tangential to the 
present, development, focus.

15.	 Hong and Santhapparaj (2006) examine, from 1998 to 2004, the effect on Malaysia’s 
trade of skilled immigration into Malaysia from eight ASEAN countries and the eight 
non-ASEAN countries that represent Malaysia’s most active trading partners. Their 
results prove extremely sensitive to alternative specifications, ranging from strong 
positive associations to no short-run effect at all, rendering interpretation difficult. 
Canavire Bacarreza and Ehrlich (2006) find a positive elasticity relating Bolivian bilat-
eral exports, imports and intra-industry trade to both Bolivia’s stocks of immigrants 
and of their emigrants, albeit treating immigration and emigration separately (which is 
necessitated by the lack of a unified sample). However, these positive associations may 
be biased, reflecting omission of either any vector of partner-country characteristics or 
fixed effects.

16.	T he authors re-estimate the gravity trade equations in two variants, both including 
fixed effects for the home and host countries: in one variant the emigrant stocks are 
interacted with dummies for each host; in the other variant they are interacted with 
dummies for the African country of origin. In both forms the elasticities still generally 
prove positive but of widely differing magnitudes. Moreover, White and Tadesse point 
out that the level and dispersal of emigrant stock differs substantially across the African 
nations, as does the level of their exports; these are combined with the differences in 
estimated elasticities, and the authors thus compile and note the very large differences 
in the linear, per emigrant effect on exports depending on the migrants’ country of 
origin.

17.	 http://data.worldbank.org/data-catalog/global-bilateral-migration-database.
18.	 Here North is defined as the OECD countries minus the Czech Republic, Hungary, 

Korea, Mexico, Poland, the Slovak Republic and Turkey.
19.	 Felbermayr et al. (2012) also adopt the GBMD but combine this with the IMF Direction 

of Trade Statistics, also used in the present context, and find positive migrant–trade 
associations on the pooled data in first-difference form, though developing regions are 
not distinguished within this latter study. See also Hatzigeorgiou (2010b), who includes 
but does not distinguish some developing countries, using the bilateral migrant matrix 
from Parsons et al. (2007), a precursor to the GBMD.
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20.	O f the 47 partner countries in the analysis for the USA by Gould (1994), more than 
half were high-income at the time and only three were low-income. This is not the case, 
however, for either Wagner et al. (2002), which encompassed some 160 Canadian trade 
partners, or for Bryant et al. (2005), which included 179 partners of New Zealand. 

21.	 Helliwell (1999), in his study of trade between Canadian provinces and US states, finds 
that emigrants affect exports from the locale whereas immigrants do not. Bruder (2004) 
looks at Germany’s trade with Spain, Portugal, Greece, Italy and Turkey, finding that 
emigrants from Germany have no effect on bilateral trade with these partners, and 
immigrants affect only German exports, not imports. Murat and Pistoresi (2009) con-
sider a wider set of 51 countries, using Italian registry data on Italians abroad; whereas 
Italian emigrants boost trade, Italian immigrants have only a weak effect on Italian 
exports and even a negative effect on imports. Tai (2009) finds that the stocks of both 
emigrants and immigrants affect Swiss imports and exports positively. Law et al. (2009) 
manage to assemble estimates of New Zealand’s diaspora in 205 countries in 2000: 
immigrants have positive effects on both exports and imports; the diaspora has a posi-
tive effect on whether merchandise exports occur but not the amount of exports, while 
the opposite is found for imports. Hatzigeorgiou (2010b) finds that trade is positively 
affected by both emigrant and immigrant stocks in a single-time-period, cross-country 
analysis of patterns among 75 countries (13 of which are low-income). With more com-
plete panel data, Parsons (2012) finds that both emigrants and immigrants positively 
affect bilateral trade when dyad fixed effects are omitted, but including these fixed 
effects wipes out both positive associations.

22.	T his is not a consequence of having included both the refugee fraction and its interac-
tion with the logarithm of migrant stock; if either is inserted separately, exactly the 
same pattern emerges.

23.	N ote that wars at home, which generate these refugees, serve to diminish significantly 
the exports of lower-income countries, though the incidence of wars in partners has no 
significant impact.

24.	A  notable exception is with respect to migration to the Persian Gulf states. I am grateful 
to Çaglar Özden for a discussion on this point.

25.	 In this context the results are driven largely by the interaction terms denoted 
g3 Gijt* LNijt in (11.4). If these are omitted, the terms g2 Gijt prove insignificantly different 
from zero for the fraction of emigrants that is female in each case.

26.	A t least by a level of about 400 migrants (log migrant stock 5 6) for each gender, this 
gap is statistically significant at greater than a 99 percent confidence level for the three 
cases depicted in Figure 11.2. More generally, the estimated gap is positive both for 
emigrants and immigrants for all four dyad groups where migration levels reach 3000 
for each gender (log migrant stock 5 8).

27.	T he signs of estimates reported in the prior literature are not all consistent with such a 
hypothesis. Note, however, that inclusion of such terms also necessitates exclusion of 
dyad (or partner) fixed effects, which may bias the estimates. Among this class of esti-
mates, see Dunlevy and Hutchinson (1999) for an historical study of the USA; Blanes 
(2005) on Spain; Herander and Saavedra (2005) on trade by US states; Faustino and 
Leitão (2008) on Portugal; Jansen and Piermartini (2009) on the USA; and Artal-Tur et 
al. (2012) on Portugal and Spain.

28.	O n a common language interaction, see also Bryant et al. (2005), Qian (2008) and Law 
et al. (2009) on New Zealand and Peri and Requena-Silvente (2010) on Spain. Blanes 
(2008) actually finds a positive interaction between having a colonial link and the log of 
immigrants in examining Spanish exports and imports.

29.	C ommon language and a colonial link are time-invariant within our sample; regional 
trade agreements are not. Data on possession of a common legal structure are available 
only for a small portion of our sample and are consequently not deployed.

30.	C olonial links are defined to include two countries having shared a specific colonial 
power. As a result, colonial links are common even between low-income countries.

31.	 See the examples catalogued in Handjiski et al. (2010).
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32.	 See, however, Mattoo et al. (2008) on the prevalence of highly educated US immigrants 
in low-skill occupations.

33.	 Interestingly, Jansen and Piermartini (2009) also distinguish permanent residents from 
those on temporary visas and find that temporary migrants actually have a slightly 
stronger effect on trade with the countries of origin; whether this would hold up if 
it were possible to introduce fixed effects for the countries of origin remains to be 
explored. Note, also, that in the US context a substantial portion of permanent resi-
dents has previously been on temporary stay visas, raising issues about the dynamics of 
effects.

34.	B lanes also finds that more migrants in managerial positions in Spain are positively 
associated with greater trade in both directions.

35.	T his is the DIOC-E version 3 database prepared by the OECD. See the description at 
http://www.oecd.org/migration/48431754.pdf.

36.	T his is true also of the more recently available matrices for 1990 and 2000, discussed 
in Artuc et al. (2013), if only actual observations are included (as opposed to projected 
values).

37.	E valuated at the sample mean for the logarithm of emigrants, the third specification 
presents results quite close to the first specification.

38.	D uring 1960–2000, the deficit on the merchandise trade balance amounted to more 
than 21 percent of GDP for the average low-income country.

39.	R auch and Trindade (2002, p. 119). Whereas Rauch and Trindade deploy data on the 
number of persons of Chinese ethnic origin, the subsequent papers by Felbermayr et 
al. (2010) and Parsons (2012) both use migrant stocks. Parsons notes that adopting 
country fixed effects (by time) in cross-section (panel) contexts, (11.6i) and (11.6ii) 
become identical since the population terms are collinear with the fixed effects.

40.	T he ranking of values for tariff-equivalent network effects of these hk terms is rather 
curious, the five largest being for Morocco, Ghana, Denmark, Israel and Iceland. 
China proves among the lowest. Felbermayr and his co-authors also repeat Rauch and 
Trindade’s estimates for a Chinese network alone and find that inclusion of a set of 
country dummies substantially lowers, but does not eliminate, the associated estimate 
of h.

41.	 Since (11.5) already incorporates the logarithms of populations in both i and j, (11.6ii) 
rather than (11.6i) is adopted here. In the very few instances in which no emigrants 
elsewhere are reported these terms are set to zero. A dummy variable is also included to 
represent these cases.

42.	T hese are evaluated at the sample means for Xij/Nij and ∑kXik/∑kNik. If the cross-terms on 
emigrants elsewhere, such as emigrants from lower-income countries in higher-income 
third countries, are inserted into the specifications in (11.7), the estimates reported in 
Table 11.7 are little changed, though calculation of the derivative in (11.8) is clearly 
more complex, requiring cross-equation testing.
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APPENDIX

Notes on the Data

The annual, bilateral trade data are from the IMF Direction of Trade 
Statistics Database, encompassing 208 countries from 1960 through 2000. 
Following Head et al. (2010, Appendix A.1), exports from country i to j 
are here measured by whichever is the larger of exports reported by i going 
to j or 90 percent of imports reported by j entering from i, assuming a 10 
percent gap between f.o.b. and c.i.f. valuation. The migration data are pro-
vided by the Global Bilateral Migration Database, which reports the stock 
of persons born in country i and residing in country j at the turn of each 
decade from 1960 through 2000.1 For years between the decennial points, 
these migrant stocks are interpolated linearly to be commensurate with 
the trade data. F-tests on the restriction that all migration terms in Table 
11A.1 differ between the decades and in the intervening years fail to reject 
these restrictions in all four cases. Data on nominal GDP for each country 
are drawn from the World Bank’s World Development Indicators. Almost 
all of the missing data are for GDP. No GDP data at all are available for 
12 of the smaller and newly formed countries among the original 208 in 
the sample. For 93 other countries GDP data are missing for some years, 
such as in the case of the new countries of the former Soviet Union and 
of Yugoslavia, resulting in a loss of about 22 percent of the remaining 
sample. Whether states speak a common language or share a colonial link 
are taken from the CEPII Gravity Data Set.2 Common language is defined 
to equal 1 if at least 9 percent of the populations in both countries speak 
the same language as their mother tongue or as a second language. The 
colonial link dummy equals one if the two countries ever had a direct colo-
nial link or if they shared a common colonizer after 1945. Observations 
on gender of migrant stocks are from the Global Bilateral Migration 
Database and those on refugees from the UNHCR Online Statistical 
Database. The time-varying data on regional trade agreements between 
dyads of countries are from a data set prepared by Keith Head and his col-
leagues.3 A war is defined to occur if there are at least 1000 battle-related 
deaths in a given year.4 After subtracting cases in which data are missing, 
the sample has 1 141 798 observations on 36 864 dyads of 192 countries. Of 
these 192 countries, 28 were low-income in 2000, 55 lower-middle-income, 
52 upper-middle-income and 57 high-income.

The estimates of equation (11.5), based on these data, are presented in 
Table 11A.1. These estimates include both dyad and time fixed effects, 
which are not shown. T-statistics for a zero null hypothesis are displayed 
in parentheses.
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Table 11A.1  Fixed-effects estimates of bilateral exports equation

Exports from

Low to low Low to high High to low High to high

Log(emigrants) 0.0781 −0.0001 −0.0044 0.0028
(11.22) (0.01) (0.37) (0.20)

Log(emigrants)2 −0.0440 0.0064 0.0336 0.0144
(16.27) (1.93) (6.02) (2.78)

Log(emigrants)3 0.0076 −0.0012 −0.0005 0.0001
(21.53) (2.75) (0.57) (0.22)

Log(emigrants)4 −0.0003 0.0002 −0.0001 0.0000
(21.76) (11.07) (1.67) (0.89)

Zero emigrants  
  dummy

0.0153 0.0244 −0.0084 0.0456
(3.04) (3.63) (1.11) (3.85)

Log(immigrants) 0.0498 −0.0193 −0.0410 0.0500
(7.15) (1.64) (4.64) (3.55)

Log(immigrants)2 −0.0334 0.0454 0.0410 0.0009
(12.32) (8.29) (12.21) (0.17)

Log(immigrants)3 0.0053 −0.0041 −0.0052 0.0018
(15.06) (4.79) (11.70) (2.66)

Log(immigrants)4 −0.0002 0.0002 0.0003 −0.0001
(12.67) (3.51) (17.72) (3.20)

Zero immigrants  
  dummy

−0.0113 −0.0371 0.0181 0.0317
(2.23) (5.01) (2.64) (2.68)

Fraction emigrants  
  refugees

−0.0421 0.1205 −0.0612 0.2475
(1.94) (3.63) (0.91) (2.33)

Fract refugees  
  *log(emig)

−0.0167 −0.0696 −0.0319 −0.0882
(4.98) (11.70) (2.10) (4.79)

Fract immigrants  
  refugees

0.0015 0.2625 0.1670 0.3245
(0.07) (3.99) (4.93) (3.05)

Fract refugees  
  *log(immig)

0.0120 −0.1116 −0.0532 −0.1153
(3.57) (7.49) (8.75) (6.26)

Fraction emigrants  
  female

−0.0854 −0.0822 0.1046 −0.0630
(6.17) (5.22) (4.81) (2.36)

Fract female  
  *log(emig)

0.0465 0.0657 −0.1057 0.0555
(7.98) (11.71) (9.59) (5.73)

Fract immigrants  
  female

−0.1547 0.1045 −0.0550 −0.1400
(11.19) (4.91) (3.42) (5.24)

Fract female  
  *log(immig)

0.1178 −0.1281 0.0087 0.0639
(20.23) (11.86) (1.52) (6.59)

Common  
  lang*log(emig)

−0.0206 −0.0288 0.0001 −0.0526
(6.22) (6.94) (0.01) (7.30)

Common  
  lang*log(immig)

−0.0327 −0.0206 −0.0372 −0.0081
(9.90) (3.74) (8.76) (1.13)
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Notes on the Treatment of Zero Bilateral Trade

For simplicity, the estimates in Table 11A.1 are obtained by ‘scaled’ 
least squares, which replaces LXijt with log(1 1 Xijt).5 Eaton and Tamura 
(1994) pioneer an alternative in which an additive intercept, a, is intro-
duced to the exponential form of the gravity equation; on taking logs, the 
dependent variable in the trade equation becomes log(a 1 Xijt) and a is 
estimated along with other parameters by maximum likelihood applied 
to the nonlinear equation. Santos Silva and Tenreyro (2006) advocate 
use of a pseudo-maximum-likelihood Poisson estimator.6 Helpman et al. 
(2008) offer a theoretical model leading to a two-part estimate, on the 
intensive and extensive trade margins, instead. Each of these has been 

Table 11A.1  (continued)

Exports from

Low to low Low to high High to low High to high

Colonial  
  link*log(emig)

−0.0250 −0.0381 −0.0030 0.0250
(7.10) (7.71) (0.44) (2.53)

Colonial  
  link*log(immig)

−0.0267 −0.0066 −0.0179 −0.0342
(7.57) (1.01) (3.54) (3.46)

Regional trade  
  agreement

−0.2537 0.0918 −0.0226 0.3615
(10.58) (1.62) (0.39) (9.07)

RTA*log(emigrants) 0.0038 0.0429 0.0178 0.0275
(0.94) (4.17) (1.72) (4.45)

RTA*log(immigrants) 0.0559 0.0018 0.0557 0.0536
(14.10) (0.18) (5.27) (8.66)

Log(population) home 0.0394 −0.0211 −0.0620 −0.0682
(4.74) (1.68) (8.57) (5.85)

Log(population)  
  partner

0.0943 −0.0687 0.0443 0.2860
(11.35) (9.70) (3.45) (24.52)

Log(GDP) home 0.0442 0.0760 0.0575 0.0726
(37.95) (43.62) (35.28) (28.63)

Log(GDP) partner 0.0322 0.0476 0.0541 0.0709
(27.62) (29.88) (30.40) (27.94)

War at home −0.0113 −0.0519 −0.0130 0.0279
(4.63) (14.18) (2.15) (2.98)

War in partner −0.0033 0.0243 −0.0283 0.0275
(1.35) (4.10) (7.57) (2.94)

Number of  
  observations

279 284 284 576 284 576 293 362

R-­squared 0.095 0.166 0.204 0.230
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applied to equations such as (11.3) though the scaled approach is the 
most common.7

Trade between each dyad of countries falls into three categories: trade 
is positive in each year; occasionally zero; or always zero. For reasons 
discussed in the text, it is highly desirable to include the dyad fixed effects. 
To do so, applying a Poisson estimator, excludes the last category of dyads 
where trade is never observed. Applying a logit or probit in a two-part 
approach with fixed effects drops both the first and third category. An 
Eaton–Tamura estimator is not simple to apply with a very large number 
of fixed effects, as in our fresh evidence, given the general lack of a fixed-
effects, nonlinear estimator. Besides simplicity and comparison with the 
majority of estimates, the scaling approach adopted in the fresh evidence 
presented here has the advantage of incorporating cases in which exports 
are either always zero or always positive within the dyad.

Space limitations preclude a full exploration of other estimation tech-
niques within this chapter. However, Figure 11A.1 compares select results 
on the migrant trade elasticity profiles for three alternative approaches to 
estimation: the intensive margin components of a two-part estimator; 
Poisson estimates; and the scaled estimates from the body of the text. 
Comparable estimates using the Eaton–Tamura estimator proved intract
able given the large number of dyad fixed effects. Although the magni-
tudes of elasticity estimates differ somewhat in Figure 11A.1, no doubt 
in part because of the differences in samples entailed, the broad patterns 
are not dramatically dissimilar at least for these cases. Nonetheless, 
further work on the differences in these alternative estimators is clearly 
warranted.

Appendix Notes

1.	 For an account of the construction of the GBMD, see Özden et al. (2011).
2.	 http://www.cepii.fr/anglaisgraph/bdd/gravity.htm.
3.	 See supplemental material for papers co-authored by Keith Head at http://strategy.

sauder.ubc.ca/head/sup/.
4.	D ata are from the Uppsala Conflict Data Program at http://www.ucdp.uu.se.
5.	 See Wang and Winters (1991, 1992), Eichengreen and Irwin (1995). A Tobit estimator is 

sometimes preferred to estimate such cases. However, Tobit with random effects is cur-
rently available but not with fixed effects.

6.	 See also Martin and Pham (2008), Santos Silva and Tenreyro (2011).
7.	 Within the literature on migration–trade links, examples of applying the Eaton–Tamura 

approach include Head and Ries (1998), Herander and Saavedra (2005), Jansen and 
Piermartini (2009); Briant et al. (2009) apply the Poisson quasi-maximum likelihood; 
Law et al. (2009) and Coughlin and Wall (2011) distinguish the intensive and extensive 
margins in a two-part estimation.
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Figure 11A.1 � Emigrant elasticities of lower-income countries’ exports: 
alternative estimators
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