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Abstract

This paper analyzes the impact of networks on the structure of international
migration flows. In particular, we investigate whether diaspora externalities are dif-
ferent across education levels and gender. Using new data including both dimensions,
we analyze the respective impact of networks on the proportion of each category of
migrant. Therefore, in contrast to the preceding literature on macro determinants
of international migration, we can identify the factors that influence the selection in
terms skills and in terms of gender. We find that network effects vary by education
level but not by gender.
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1 Introduction

Migrants’ networks have been found to exert important economic effects. Networks favour
further migration of people, movement of goods, capital, and ideas across national borders
(see Rauch and Casella, 1998, Rauch and Trindade, 2002, Munshi, 2003, Rauch, 2003, Gao,
2003, Rapoport and Kugler, 2006). One of the most important effects of migrants’ network
is the attraction of new migrants (Massey, 1993). Networks also turn out to be a powerful
selection device on migrants as they exert different effects on each type of migrants (Beine
et al., 2011; McKenzie and Rapoport, 2010). This paper specifically deals with one specific
aspect of the selection issue of networks. In particular, we revisit the issue of the difference
of sensitivity to network in international migration between men and women. We stress
the importance of differences in education levels for explaining the previously documented
differences in sensitivities between male and female migrants.

The difference in sensitivities to migrants’ network is an important issue for growth prospects
of some developing countries. Indeed, if women are more sensitive to networks than men,
this means that countries with important diasporas abroad are likely to face significant
outflows of women. In turn, this could be detrimental for those countries as educated
women have been found to be strikingly important for the growth process of countries. So-
cial returns of education have been indeed found to be higher for women than for men.1).
Various complementary explanations have been advanced for this observation: positive se-
lection effects, higher marginal returns, comparative advantage effects, better transmission
of education to children, ... . In sum, if networks tend to increase more propensities to
migrate of women than men, countries facing low initial levels of education for women and
characterized by important diasporas abroad might lose in the long run.

Our analysis is obviously related to different strands of literature concerned by the role
of migrants’ networks. A first set of papers deal with the interaction between networks
and education. Network effects have been found to be more important for less skilled
workers (McKenzie and Rapoport, 2010) and crucial in terms of skill composition of further
migration flows (Beine et al. 2011) and stocks (Grogger and Hanson, 2011). A second
strand of the literature has looked at the specific impact of networks on female international
migration. As far as macro studies are concerned, Docquier, Marfouk, Sekkat and Salomone
(2011) analyze the emigration patterns of skilled males and females They find that, keeping
other factors equal, the female sensitivity to male networks is more pronounced with respect
to the male one. In other terms, skilled wives come more often through family reunion
than husbands. Conclusions of micro studies by Curran and Rivero Fuentes (2003) and
Davis and Winters (2001) are in line with those from macro studies. They find for instance
that female migrants are more sensitive to networks than male. They nevertheless do not
account for the educational level of the migrants. Basically, diasporas exert two effects:

1See for example Coulombe and Tremblay (2006), Klasen (1999), Knowles et al. (2002), Dollar and
Gatti (1999)
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it reduces migration costs (the so-called network effects) and increase the probability of
migration through family reunification. In this respect, migration of women has been found
to heavily rely on family reunification, as found by Jasso and Rosenzweig (1986).

Finally, a third strand of the existing literature, related to migrants’ selection, has dealt
with the complex mix of self-selection factors (wage differentials, probability to find a job,
welfare programs and amenities, migration costs, etc.) and out-selection factors (immigra-
tion policies at destination, mobility agreements, etc.) that shape various characteristics
of the migration patterns (see Grogger and Hanson , 2011). In that context, female mi-
gration has in general been extensively addressed in a micro context or in case studies.2
3 The gender dimension of the various determinants, including networks, is a key issue to
understand how those factors interact and explain global migration patterns.

In this paper, we aim to reconcile these different strands of the existing literature analyzing
whether the sensitiveness to the above factors including network is a matter of education
or gender. Integrating jointly in the analysis the gender and the educational dimensions of
international migration is likely to be important to assess the respective impact of networks
(and other determinants) on migration flows. For instance, analyzes failing to account for
the educational level of the migrants might reach misleading conclusions regarding the
impact of network on men and women if the skill composition and the gender composition
are correlated. For instance, as female migrants from most developing countries are less
educated than males4 (reflecting thereby differences in the human capital levels among
natives), one will tend to spuriously ascribe a role for gender in female migration while the
effect is primarily related to education. The importance of considering both dimensions
of migration is particular strong if for some country pairs, migration flows are highly
unbalanced between men and women on the one hand, and between skilled and unskilled
workers on the other hand. The data regarding international migration indeed suggest that
there is a huge variability of the gender and the skill composition of the diaspora.5

More precisely, we analyze the sensitiveness of each type of migrants to networks. To this
aim, we use the new dataset of Docquier, Lowell and Marfouk (2009) on international mi-
gration stocks by educational level and by gender. This allows us to compare the sensitivity
of female migrants with the one of men accounting for the level of education. We find that

2There are nevertheless a few exceptions in the macro literature such as Docquier, Lowell and Marfouk
(2009) and Morrison, Schiff and Sjoblom (2007).

3One drawback of micro-econometric analyzes using individual data is that they often consider a single
destination while at the individual level the choice of destination is also important. A macroeconomic
analysis considering both the migration decision and the choice of destination is important to capture the
impact of important determinants such as the network.

4See Unesco, 2008.
5To illustrate, for the year 2000, considering only diasporas larger than 1000 migrants, the standard

deviation of the share of men in the diaspora is 0.124, while it ranges from 5.8 percent to 97.5 percent.
Regarding the skill composition of the diasporas, the standard deviation amounts to 0.20 and the range is
between 0.6 percent and 96.4 percent.
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differences in network elasticities are mostly due to education and almost not to gender.
On the other hand, we find that women are less sensitive to traditional determinants such
as distance.

The paper is organized as follows. Section 2 provides some theoretical background re-
garding the main determinants of migration and the selection of migrants. It also clarifies
the importance of gender and education for the network externalities. Section 3 presents
the data used in the paper while section 4 presents the econometric framework and the
empirical results. Section 5 concludes.

2 Theoretical Background

In order to isolate the impact of education and gender on the pattern of international
migration, it is important to refer to a theoretical framework taking into account the
migration decision and the choice of destination for each type of agent. Those decisions have
been modeled in the income-maximization framework initially developed by Roy (1951) and
Borjas (1987) and recently extended by Grogger and Hanson (2011), Beine et al. (2011)
among others. The empirical part of our paper is based on a theoretical model similar to
Beine et al. (2011) in which we introduce the gender dimension. Since the whole structure
is similar to the one of Beine et al. (2011), we just emphasize the important relationships
and implications of the model.6

We consider a model of migration with a single skill type in order to model the effects
of diasporas. A worker of gender g endowed with h units of human capital earns a wage
wih in country i where wi is the skill price in that country. The individual utility is linear
in income but also depends on possible moving costs and characteristics of the country
of residence (e.g. amenities). The decision rule of each potential migrant involves the
computation of the net gains associated to each possible location choice. The possible
location choices include the no migration outcome and any international destination. As a
result, each individual either chooses to stay in his/her origin country or decides to migrate
to the most profitable destination country.

The net gains of migration involves the wage differential, differential in amenities as well as
migration costs. The migration costs are divided into two categories. Cij,g captures moving
and assimilation costs that are supported by the migrants of gender g. These include
transportation costs, expenditures to learn a new language, etc ... . Those costs are gender
specific in the sense that men and women can have different sensitivities to determinants
of those costs, for instance to the size of the network or to distance. Vij represents policy
induced costs borne by the migrant to overcome the legal hurdles set by the destination
country’s government’s policies. These costs include visa fees, the bureaucratic barriers for

6The reader can refer to the Beine and Salomone (2010) and to Beine et al. (2011) for further details.
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citizenship or even the amount paid to smugglers above the normal cost of transportation
when legal entry is restricted. They both depend on the existing diaspora networks and
human capital level of the migrant. The main motivation to differentiate between these
two types of costs is to identify the role of government’s policy on migration flows and
characteristics. The visa costs are not gender specific, as migration policies, either through
the selective policies or through the family reunification programs do not discriminate
between men and women.7

Assimilation costs between origin i and destination j, Cij,g, depend on factors such as
physical distance (dij), destination and origin countries’ social, cultural and linguistic char-
acteristics (xi, yj) as well as human capital level (h) of the migrant and the size of the
diaspora abroad (Mij). Thus, we write

Cij,g(h) = cg(dij ,Mij, xi, yj; h) (1)

Distance has a positive effect on migration costs, i.e.
∂Cij,g

∂dij
> 0. Nevertheless, the sensitiv-

ity might depend on the gender if women pays attention to other factors such as security
or discrimination. Because social networks lower information, assimilation and adaptation
costs, the diaspora has a positive effect on migration through the decrease in migration
costs, i.e.

∂Cij,g

∂Mij
< 0. Finally, we assume that the advantages of being skilled are likely to be

more important when the diaspora size is small and migrants can not rely on others. When

the diaspora size is larger, the cost advantages of being skilled decline, i.e.
∂2Cij,g

∂Mij∂h
> 0.

The legal (or the visa) costs, Vij, are determined by the destination country j’s govern-
ment’s policies such as the generosity of the family reunification program of country j
denoted by fj . The migrant’s human capital level also affects the visa costs if there are
selective immigration programs whose importance is denoted by ej . The presence of free
mobility agreements (such as those between EU members) can be captured through a

dummy variable bij which is equal to one if a bilateral agreement exists. We have
∂Vij

∂f
< 0,

∂Vij

∂e
< 0 and

∂V 2
ij

∂e∂f
> 0. This last term captures that the extent to which an individual relies

on family reunion program decreases (resp. increases) when economic program becomes
more (resp. less) generous or vice versa.

In this model, the effect of human capital on visa costs also depends on the size of the
diaspora. When the diaspora size is bigger, the probability that a migrant relies on an eco-

7It should be noted that per se, migration policy is not gender biased. Nevertheless, some entry tracks,
for instance ones related to the preferential professional occupations can favor males or females. The
direction of the aggregate bias is not clear however. For instance, priority occupations in Canada include
occupations that favor men-dominated occupations such as plumbers or electricians but also ones highly
dominated by women such as nurses, social workers or psychologists. Furthermore, this migration scheme
represents only a tiny fraction of general migration which is mostly dominated by points systems, family
reunification and forced migration in which gender is not a selection criterion. Therefore, it is ex ante
difficult to assume a particular gender bias in migration policy.
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nomic migration program declines and the probability he relies on family reunion programs
increases. Hence, we have:

∂ (∂Vij/∂h)

∂Mij
= (1− bij)ej

fj
Ni

∂V 2
ij

∂e∂f
> 0

We focus on our main research interest, i.e the diaspora effects on the structure of mi-
gration flows. The global diaspora externality is computed as the partial derivative of
the equilibrium bilateral migration rate (ln [Nij,g(h)/Nii,g(h)]) with respect to the existing
diaspora Mij . This externality is obviously positive for all types of migrants:

∂ ln [Nij,g(h)/Nii,g(h)]

∂Mij
= −(

∂Cij,g

∂Mij
)− (1− bij)

fj
Ni

(
∂Vij

∂f
) > 0 (2)

The overall impact depends on the effect of networks on assimilation costs
∂Cij,g

∂Mij
and on the

generosity of family reunion programs (fj) together with the effect on visa costs (
∂Vij

∂f
).8

Second, a larger diaspora in country j reduces the ’positive selection’ of migrants in terms
of education to j from i:

∂2 ln [Nij,g(h)/Nii,g(h)]

∂h∂Mij
= −

∂C2
ij,g

∂Mij∂h
− (1− bij)ej

fj
Ni

∂V 2
ij

∂e∂f
< 0 (3)

Diasporas exert higher effects on the flows of unskilled workers for two reasons : first,
in line with the existing literature (see McKenzie and Rapoport, 2010), the decrease in
migration costs is larger for unskilled workers and second, diasporas favour family reuni-
fication processes that are more important for unskilled workers. As a result, diasporas
should increase (resp. decrease) the proportion of unskilled (resp. skilled) migrants at
destination.

Third, we can use equation (3) to identify the possible sources of divergence in the sensitiv-
ities to network between men and women. Since the second term of equation (3) capturing
the migration policy part is not gender specific, any difference of the impact of diasporas
on the proportion of female and males for a given education level will reflect differences of
the impact of the network on assimilation costs between men and women. In other terms,

we have that
∂2 ln[Nij,m(h)/Nii,m(h)]

∂h∂Mij
=

∂2 ln[Nij,f (h)/Nii,f (h)]
∂h∂Mij

if and only if
∂C2

ij,m

∂Mij∂h
=

∂C2
ij,f

∂Mij∂h
. Also,

8Note that what matters in this framework is the net gains induced by migration and in turn the
impact of diaspora on those net gains. Positive effects of the diaspora on the benefits of migration due to
higher probability of finding a job or higher wages at destination can be captured by the first part of (2).
Skill composition and gender composition can effect the size of this effect either through complementarity
or through substitution. At the macroeconomic level, it is ex ante difficult to discriminate between the
two phenomena. To assess the robustness of our results to the composition of the diaspora, we provide
estimates accounting for skill and gender ratios.
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equation (3) makes clear that accounting for the education level is of primary importance
to test for differences between men and women since both the impact of the network on
assimilation costs and on the family reunification process depends on the education level.
In section 4, we focus on the impact of network on the proportion of new migrants and
test whether those network sensitivities depend, for a given education level, on the gender.

3 The Data

This paper relies on the bilateral version of the database described in Docquier, Lowell
and Marfouk (2009), henceforth labeled DLM. This data set characterizes the gender com-
position of high-skilled and low-skilled migration of all the world countries to the OECD
in 1990 and 2000. It is based on immigration data collected in host countries, where in-
formation about country of birth, gender, age and educational attainment of immigrants
is available. This information is found in national population censuses and registers (or
samples of them). More precisely, DLM collected gender-disaggregated data from the 30
members of the OECD, with the highest level of detail on birth countries and three levels
of educational attainment: h = u for immigrants with upper-secondary education, h = s
for those with post-secondary education and h = l for those with less than upper-secondary
education (including lower-secondary, primary and no schooling). Let M i,j

t,g,h denotes the
stock of adults aged 25+ born in country i and living in country j at time t, of gender
g and skill h.9 Collecting these numbers in the destination country j gives the stock of
emigrants from country i in country j, as:

M ij
t =

∑

g

∑

h

M i,j
t,g,h (4)

For each combination of gender and education level, we can define the share of the flow of
migrants of gender g and education h from i to j over the period ranging from t − 1 to t
in the total flow of migrants:

P ij
t,g,h =

M ij
t,g,h −M ij

t−1,g,h

M ij
t −M ij

t−1

(5)

Given that we have observations of stocks for 1990 and 2000, we can compute flows and
their proportions by category for one single period. The regressand and the main regressor
of interest, i.e. the share of each type of migrant by education level and gender and the
diaspora networks have been computed by the authors using the above indexes according

9As suggested by Beine et al. (2007), we use migration stocks including people age 25 or more at time
of arrival rather than the total stock of foreign born. The idea is that it allows to include only migrants
that have acquired their education prior to arrival.
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to proper calculations.10 Actually, it is more convenient to work with two skill levels. In
the benchmark estimations and in line with the existing literature, we consider that skilled
agents are those with post secondary education only. Nevertheless, in the robustness
analysis, we test the sensitivity of our results to this classification.

In the following section, we relate the migration flows to their determinants. Those de-
terminants include the total initial stock of migrants M ij

t (observed in 1990), as well as
bilateral variables that are thought to influence Cij,g,h, i.e. the (unobserved) cost supported
by one migrants of gender g and education level h to migrate from country i to country j.
These variables include geodesic distance, colonial links, linguistic proximity and the exis-
tence of the Shengen agreement between European countries. To deal with the endogeneity
of M ij

t (see later), we use dummies capturing the historical implementation of some guest
worker program. In the robustness analysis, we also use data to capture political rights of
female migrants. All those data are explained in Appendix B.

4 Econometric Analysis

4.1 Benchmark Specification

The benchmark model that we estimate is a four equation system, each equation capturing
the impact of determinants on the proportion of each category of new migrants from country
i to j. More precisely, the system is defined as :

S
i,j
t,m,l = αi,ml + αj,ml + βmlD

i,j
t−1

+

4∑

w=1

δw,mlZ
i,j
w + υi,j,t + ǫ

i,j
t,m,l (6)

S
i,j
t,f,l = αi,fl + αj,fl + βflD

i,j
t−1

+

4∑

w=1

δw,flZ
i,j
w + υi,j,t + ǫ

i,j
t,f,l (7)

S
i,j
t,m,u = αi,mu + αj,mu + βmuD

i,j
t−1

+
4∑

w=1

δw,muZ
i,j
w + υi,j,t + ǫ

i,j
t,m,u (8)

S
i,j
t,f,u = αi,fu + αj,fu + βfuD

i,j
t−1

+

4∑

w=1

δw,fuZ
i,j
w + υi,j,t + ǫ

i,j
t,f,u (9)

10We drop negative flows from the sample in the subsequent econometric analyses. Decreases in migration
stocks can be due to various factors, including return migration, death rates or changes in statistical
definitions. To the best of our knowledge, no one has proposed a convenient solution to this issue in
macro studies. As a results we work on net flows conditional on the fact that they are positive. These
observations correspond to the majority of the observations. More precisely, for the flow of unskilled men
the percentage of negative values is equal to 10%; for unskilled females there are still 10% of negative
flows, and for skilled men and women there are respectively 5% and 1% of negative values.
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where Si,j
t,g,h is the logistic transformation of P i,j

t,g,h, the share of the flow of migrants between
1990 and 2000 coming from country i to country j of gender g and education level h.11

We consider two education levels, low and high , i.e. h = {l, u}. Highly educated work-
ers are those with tertiary educational achievement while less educated workers comprise
either those with post-secondary and less than upper-secondary education. The logistic
transformation allows us to rescale the dependent variables on a 0-∞ scale rather than to
work with bounded variables. This ensures a better behavior of the traditional estimates
used in the econometric analysis. Each equation includes αi,gh and αj,gh fixed effects, cap-
turing the impact of unobserved factors specific to origin and destination countries. The
impact of the total diaspora is captured through the β associated to Di,j

t−1 which is defined

as the log of the total stock of migrants in 1990, i.e.Di,j
t−1 = log(M ij

t−1); This implies that
the network has a concave impact on the share. In addition to that, we include a set of
observable bilateral variables Z i,j

w capturing the migration costs from i to j such as the
log of distance, colonial links or the use of a common official language. ǫi,jt,g,h is the error
term of each equation while υi,j,t is a random variable capturing the influence of additional
unobserved bilateral factors influencing Si,j

t,g,h.

The estimation of system (6-9) allows to test whether the network sensitivities are equal
between men and women. In order terms, the key investigation involves to test the validity
of the two following null hypotheses : H0,1 : βmu = βfu and H0,2 : βml = βfl.

The use of logistic transformations allows to account for the non standard distributions
associated to the use of proportions as the dependent variables. This is important for
inference purposes that are central in this paper. Nevertheless, as a robustness check, we
also estimate system (6-9) using proportions as the relevant dependent variables. This
implies a significantly different approach than the one adopted in the following section. In
particular, it involves constrained estimation taking into account that the proportions of
migration flows sum up to 1.12 We find similar findings with respect to the key elements
of investigation, especially concerning the non rejection of H0,1 and H0,2. The results of
that alternative analysis are reported in section 4.4 and in Appendix A1.

11Actually, we take the logistic transformation S
i,j
t,g,h of the proportion of migrants of each type P

i,j
t,g,h.

Generally speaking, the logistic transformation is given by S
i,j
t,g,h = η+κlog(

P
i,j

t,g,h
−a

b−P
i,j

t,g,h

). See Johnson (1949).

The logistic transformation allows to rescale variables defined on a restricted interval such as (0,1). Those
variables have non standard distributions, J or U-shaped, that preclude classical econometric approaches
and that lead to problems of inference in finite samples. In contrast, the logistic transformation gives rise
to a logit-normal distribution. Here we take particular values for the parameters of the transformation,
with η = 0, κ = 1, a = 0 and b = 1.

12In contrast, when using logistic transformation of the shares, there is no explicit constraint to account
for in the estimation process.
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4.2 Econometric issues

The estimation of system (8)-(11) raises a couple of econometric issues. A first issue is
related to the fact that the model involves proportion of migrants’ flows. This induces
a significant degree of correlation between the error terms of each equation ǫi,jt,g,h. The

correlations between the Si,j
t,g,h of each equation ranges from 0.41 to -0.70. This correlation

has to be accounted for to ensure the consistency of the parameter estimates. Therefore,
we use SURE method to estimate the system. 13

The second econometric issue is related to the need to instrument the diaspora in each of
the four equations. This issue has explicitly been addressed by Beine et al.(2011). The
potential inconsistency of OLS (or SURE) estimates comes from the possible correlation of
Di,j

t−1 with ǫi,jt,g,h. If there are unobserved factors included in ǫi,jt,g,h that are correlated with
the size of the diaspora, then failure to identify those factors will lead to some inconsistency
in the parameter estimates of (some of) the equations. For instance, some bilateral factors
related to resilient discrimination of females of country i in country j will both influence
in turn the size of the diaspora Di,j

t−1 and the proportion of female migrants Si,j
t,f,h, leading

to inconsistency of the parameter estimates of the equations involving female migration.
To prevent such a problem, it might be desirable to instrument Di,j

t−1 using instruments
correlated with the size of the total diaspora in 1990 but uncorrelated to migration flows
between 1990 and 2000.

In this paper, we use two instruments. The first one has been proposed by Beine et al.
(2011). It captures guest workers programs implemented to attract new migrants to work
in some specific industries in the aftermath of the Second World War. These guest workers
agreements were conducted on a bilateral basis (for instance between Mexico and the US,
Italy and Belgium) and most of those came to an end during the Seventies. Therefore,
they are good predictors of the push and pull factors that led to the building of the total
diaspora observed in 1970 in a set of destination countries. Since those programs ended
in the 70’s, they are not supposed to influence the recent flows of migrants.14 The second
instrument is simply the size of the total diaspora observed in 1960. This instrument
complements the use of the first instrument to predict the diaspora observed in 1990,
especially in destination countries that did not implement any guest worker program. The
use of that instrument raises the quality of adjustment of the first stage regression in the IV
procedure with respect to the use of the guest workers programs as a single instrument.15

Therefore it minimizes the risk of weak instrumentation associated to the use of a single

13An explicit test assessing the relevance of the SURE estimation compared to OLS estimation strongly
supports the SURE estimates. Failure to account for the correlation between the ǫ

i,j
t,g,h leads to quite

different results.
14See details on that instrument in Beine et al. (2011)
15To illustrate, the F-stat of the first stage regression involving the IV estimation of the proportion of

the flow of unskilled men amounts to 50.43 with only one instrument and to 321.77 with both instruments.
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instrument.

An additional difficulty is to combine SURE estimation and instrumentation. We use two
alternative methods. In the first method, we use SURE estimation with the predicted
values of Di,j

t−1 based on the first stage regression involving the two instruments. As an
alternative, we can use 3-stage least squares, i.e. the estimation of the SURE system with
an additional equation which is the first stage equation of the IV procedure. This method
has the advantage of correcting for the estimated standard errors of the parameters. For
the sake of robustness, we provide the estimation of system (6-9) using the three alternative
estimation methods : (i) SURE, (ii) SURE with predicted values of Di,j

t−1 and (iii) 3-stage
least squares.

4.3 Benchmark regression results

Tables 1, 2 and 3 report the results of model (6-9) for the three estimation methods.

A first important result of the analysis is that the three alternative methods yield similar
results in many respects. First of all, we find that the three estimation methods yield similar
estimates of the elasticity of migration shares with respect to the diaspora. The elasticity
is found to be negative for skilled migrants and positive for unskilled migrants. This result
is in line with Beine et al. (2011) and McKenzie and Rapoport (2010). Also, it is found
that distance tends to affect the proportion of skilled men vs less skilled men while it does
not affect, at least in a linear way, the proportion of women of each type. These results
are found with SURE estimates, either with or without an explicit account of the possible
endogeneity of the diaspora. Therefore, while it is important to instrument diasporas, the
results are not affected by the assumption regarding the correlation between the diaspora
and the error term. In contrast and not surprisingly, the results strongly support the need
to account for the correlation between error terms across the four equations. Unreported
results of IV estimates obtained equation by equation suggest that the results are quite
different whether SURE is used or not. The Breusch-Pagan tests of the null hypothesis of
independent error terms across equation is strongly rejected.16

Coming to the economic interpretation of the estimates, two main comments are in order.
First, sensitivities of the migrants’ proportion to the diaspora are strikingly different across
education levels. Actually, in line with the existing literature, we find that networks favor
the migration of less skilled rather than skilled migrants. Diasporas are therefore a strong
selection device. Interestingly, diaspora effects do not seem to differ between genders for
the same education level: less skilled (resp. skilled) women seem to be affected in the
same way as less skilled (resp. skilled) men by the presence of a diaspora. In other
terms, the estimation results support the validity of H0,1 and H0,2. As rationalized in the

16Note that since we use logistic transformations of the proportion of each category of migrants, we do
not have to account for the explicit constraints that proportions of migrants sum up to 1.
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theoretical background, the diaspora effect might be disentangled into a component related
to migration policy (the family reunification channel) and the impact of the network on
migration costs. Since migration policy is not gender specific, we find that the impact
on migration costs does not differ across genders. This contrasts with some findings of
the existing literature such as those of Davis and Winters (2001) or Curran and Rivero-
Fuente (2003).17 This suggests that failure to account for differences of educational level
across genders might lead to misleading results regarding the difference of sensitivities to
some determinants of international migration between women and men. In order to further
strengthen this statement, Table 4 reports the results of an explicit testing procedure on the
diaspora elasticities. The null hypotheses is that for a given education level, the diaspora
elasticities are equal between men and women. For all the estimation methods and for both
education levels, we find that the null hypotheses hypothesis cannot be rejected. Estimated
p-values are well above the usual significance levels, even when using conservative ones.

Table 1: SURE

unskilledMALES skilledMALES skilledFEMALES unskilledFEMALES

ldiasp 0.049*** -0.082*** -0.101*** 0.0589***
(0.011) (0.010) (0.010) (0.010)

ldist -0.100*** 0.095*** 0.028 -0.015
(0.0354) (0.032) (0.032) (0.034)

colony 0.061 0.024 -0.047 0.070
(0.094) (0.085) (0.085) (0.091)

comlang off -0.249*** 0.206*** 0.253*** -0.119***
(0.061) (0.055) (0.055) (0.059)

shengen -0.364*** 0.770*** 0.562*** -0.512***
(0.126) (0.115) (0.115) (0.122)

origin FE yes yes yes yes
destination FE yes yes yes yes

Obs 2389 2389 2389 2389
Chi2 1639.58 2118.12 3154.68 1652.71
p-value 0.0000 0.0000 0.0000 0.0000
R-squared 0.4070 0.4699 0.5691 0.4089

Breusch-Pagan test: chi2(6) = 2123.37, Pr = 0.00

* Significant at the 10% level ** 5% level *** 1% level
Standard errors in par.

Another interesting finding concerns the sensitivity to distance. Distance is a good proxy
here for the variables affecting directly migration costs and unrelated to the network. For
all estimation methods, we find that distance is a powerful selection device in terms of
skills for men. This results is in line with the existing macro literature (Beine et al., 2011).
Nevertheless, we do not find any effect of distance for women, whether educated or not.
This suggests that in the choice of destination, other determinants will affect women’s
choice so that those determinants will undermine a linear relationship between migration

17Unreported econometric results obtained on our sample support the findings of the literature. In
particular, estimating with IV and ignoring the education level of the migrants, we find a negative (resp.
positive) impact of the diaspora on the share of men (resp. women). Those resuts are available upon
request.
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Table 2: SURE (with IV)

unskilledMALES skilledMALES skilledFEMALES unskilledFEMALES

ldiasp 0.043* -0.096*** -0.111*** 0.086***
(0.025) (0.023) (0.023) (0.024)

ldist -0.097** 0.078* 0.020 0.014
(0.043) (0.039) (0.039) (0.042)

colony 0.079 0.033 -0.072 0.039
(0.096) (0.088) (0.088) (0.093)

comlang off -0.245*** 0.200*** 0.259*** -0.120***
(0.061) (0.055) (0.055) (0.059)

shengen -0.326*** 0.718*** 0.525*** -0.480***
(0.121) (0.110) (0.111) (0.117)

origin FE yes yes yes yes
destination FE yes yes yes yes

Obs 2471 2471 2471 2471
Chi2 1616.37 2079.81 3069.71 1638.54
p-value 0.0000 0.0000 0.0000 0.0000
R-squared 0.3955 0.4570 0.5540 0.3987

Breusch-Pagan test: chi2(6) = 2279.14, Pr = 0.00

* Significant at the 10% level ** 5% level *** 1% level
Standard errors in par.

Table 3: 3SLS

unskilledMALES skilledMALES skilledFEMALES unskilledFEMALES

ldiasp 0.054* -0.104*** -0.121*** 0.100***
(0.027) (0.025) (0.025) (0.026)

ldist -0.094** 0.069* 0.003 0.035
(0.046) (0.042) (0.042) (0.045)

colony 0.054 0.056 -0.017 0.006
(0.101) (0.092) (0.092) (0.098)

comlang off -0.252*** 0.218*** 0.264*** -0.143**
(0.062) (0.057) (0.057) (0.061)

shengen -0.364*** 0.774*** 0.566*** -0.521***
(0.126) (0.115) (0.115) (0.123)

origin FE yes yes yes yes
destination FE yes yes yes yes

Obs 2389 2389 2389 2389
Chi2 1623.56 2065.29 3073.88 1627.34
p-value 0.0000 0.0000 0.0000 0.0000
R-squared 0.4069 0.4690 0.5684 0.4052

* Significant at the 10% level ** 5% level *** 1% level
Standard errors in par.

Table 4: Tests

Testing for different diaspora elasticities across gender

SURE SURE with IV 3SLS
Skilled 0,065 0,322 0,316

Unskilled 0,319 0,187 0,185

p-value of test; null hypothesis : equal diaspora elasticities between males and females
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choices and distance. Of course, this does not mean that distance will not affect the choice
of destination for women in an unconditional way however. Nevertheless, in some cases,
distance will not be the driving force of the migration choice of women. Factors such as
security at destination or lack of discrimination against women at destination might lead to
other preferred choices.18 Such a result is in line with the concept of biological vulnerability
associated to female migration (see Lim and Oishi, 1996).

Regarding the other variables, we find that colonial links do not affect migration flows
or their composition. This result is in line with those obtained by Beine et al. (2011).
Colonial links are indeed closely related to the existing diaspora. Those links played an
important role in the past, after the acquisition of independence obtained by a lot of
developing countries in the 50’s and 60’s. Their impact on the initial migration flows is
not to question. As time passes by, most new migrants are more affected by the existing
diaspora rather than past colonial links. In other words, this can explain why colonial links
have strong predictive power in stock models (Grogger and Hanson, 2011) but not in flow
models accounting for the diaspora effects like ours.

Second, we find that a common official language tends to raise the proportion of skilled
migrants at the expense of less skilled ones. This holds for women and men. This result is
in line with the transferability of skills hypothesis (Chiswick, 1979; Chiswick and Miller,
2007). Linguistic proficiency is mostly needed in skilled rather than unskilled professional
occupations. This is in line with the estimation results of Beine et al. (2011). Our results
show that this effect holds regardless the gender of the new migrants.

Third, we find that the Shengen agreement is associated with skilled migration. This result
should be interpreted with caution. Shengen agreement applies only to wealthy European
countries and therefore might be seen also as a proxy of migration between rich countries.
It reflects the fact that the free migration regime within the European Union favored the
mobility of skilled rather than less skilled people.

4.4 Robustness Checks

4.4.1 Instrumentation

In the previous estimation procedure, we paid attention to the possible correlation between
the existing diaspora and the error term. This potential correlation is due to the failure
to account for the influence of some unobservable bilateral factors affecting the stock and
the flows of migrants. As a result, we instrumented the existing diaspora, using the stock

18For instance, suppose that a European woman has the choice between migration to some (seemingly)
dangerous US city and some (seemingly) safe Australian city, with other similar determinants (wages,
amenities, job opportunities) between the two destinations. It might be the case that in spite of the
additional migration cost, this woman might favour the Australian destination for security concerns.
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of migrants in 1960 and the dummy for guest workers programs implemented after WW2.
Actually, those instruments might be considered on a theoretical basis as truly exogenous
instruments with respect to the migration flows between 1990 and 2000. Nevertheless, the
Hansen overidentification test of the IV regressions suggests that some correlations might
be too high. The last row of Table 5 reports the results for the overidentication tests The
p-values of the Hansen overidentification tests in the 4 equations (the null hypothesis being
zero correlation between the instruments and the error term are respectively 0.43, 0.00,
0.08 and 0.09. This suggests that the use of the 2 instruments is potentially misleading
for the estimation of the proportion of skilled men.19 This might shed some doubt on the
results of the IV and 3SLS estimation procedures. In order to test the robustness of the
results, we also consider 3SLS estimation with only one instrument, namely the size of the
diaspora in 1960. The results from the exactly identified setting are reported in Table 6
in Appendix A. Not surprisingly, the F-test of the first stage equation suggests that this
instrument is a strong instrument of the diaspora.

Two comments are in order regarding the use of alternative estimation methods. First, the
results regarding the effects of the diaspora are very similar with respects to those obtained
with two instruments. We observe the same pattern in the results, i.e. the positive impact
for less skilled migrants and the negative impact on the proportion of skilled migrants.
Furthermore, like in the benchmark results with two instruments, we do not find different
sensitivities between women and men for a given education level, although the difference
in the elasticities between unskilled men and unskilled women tends to slightly increase.
Second, with respect to distance, our main finding remains valid, although in a less strong
way. We find that female migration choices are not directly affected by distance. For
men, we find a strong negative relationship for unskilled migrants. The positive impact of
distance on the proportion of skilled male migrants becomes insignificant at the 10 percent
level.

Table 5. Testing for the quality of instruments in the overidentified setting

Endogenous variable:
lagged diaspora

low-skillMAL high-skillMAL low-skillFEM high-skillFEM
First Stage F-stat 261.98 295.28 259.07 264.29

(0.00) (0.00) (0.00) (0.00)

Kleibergen-Paap stat. 261.979 295.276 259.074 264.289
Hansen J statistic 0.602 17.372 2.877 7.054
P-value (0.438) (0.00) (0.08) (0.09)

19Actually, the overidentification test of the IV regressions is an indirect test of the relevance of the
instruments in the 3SLS estimations since the IV procedure is strongly rejected due to correlation between
the error terms of the 4 equations. Nevertheless, we use them as a criterion for the validity of our instrument
set with respect to the exclusion restrictions.
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4.4.2 Analyzing proportions

In the benchmark regression analysis, we have so far used logistic transformations of the
proportions of each type of migrants. As emphasized before, the logistic transformation
allows to account for the non standard distributions associated to bounded variables such
as the proportions. Nevertheless, since our theoretical framework yields predictions in
terms of proportions rather their logistic transforms, it might be desirable to carry out a
similar statistical analysis in order to assess the influence of logistic transformation on the
key results. This implies to reestimate model (6-9) using P i,j

t,g,h rather than Si,j
t,g,h.

Using proportions rather their logistic transformations implies a different estimation strat-
egy. In that case, unlike with logistic transforms, one has to account for the fact that the
sum of P i,j

t,g,h is equal to one. This constraint has to be accounted for in the estimation
strategy. This problem has been tackled in the estimation of almost ideal demand system
(AIDS) in which the determinants of expenditures shares are investigated (see for instance
Deaton and Muellbauer, 1980). Basically, this implies to leave out the fourth equation and
to recover the elasticities of the fourth equation as a residual outcome from the constraint.
The choice of the equation left out of the estimation is irrelevant. More specifically, the
constraint implies that βml + βfl + βmu + βfu = 0.

Table 6 in Appendix A1 report the estimation of the system estimated on proportions
with unskilled males being excluded.20 The results are obtained using 3SLS estimation
with the same set of instruments as in the benchmark estimation. From all estimations
results, we conduct wald tests on the two key hypothesis, namely H0,1 : βmu = βfu and
H0,2 : βml = βfl. We fail to reject both hypothesis at conventional significance levels. The
p-value associated to the first hypothesis involving skilled migrants amounts to 0.78. The
corresponding p-value for the second hypothesis involving unskilled migrants amounts to
0.27. This supports the robustness of our results obtained using the logistic transformations
of the proportions of migration flows.

Another alternative approach is to estimate single equation in order to test for the differ-
ences between men and women. To that aim, we have estimated 4 equations, involving as
dependent variables respectively gender ratios, skill ratios, ratio of skilled men to skilled
women, ratio of unskilled men to unskilled women. Results are not reported here to save
space but are available upon request. The estimated impact of the network is highly neg-
ative on the gender ratio if we do not control for education. It is insignificant for skilled
migrants and significant at the 5% level only for unskilled migrants. Nevertheless, those re-
sults should be taken with some piece of salt since unlike system estimation, this procedure
does not account for the correlation of shocks across different types of migrants.

20Similar results are obtained when excluding other migrants categories. Estimation results are available
upon request.
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4.4.3 Female specific determinants

The previous results regarding the impact of distance suggest that other specific deter-
minants might affect the migration choices of women. In this section we introduce some
potential female specific determinants in equations governing female migration. Since our
regressions include fixed effects for origins and destinations, it is important to notice that
additional determinants have to be bilateral. Factors related to the stance of discrimi-
nation or security levels in the destination country are already implicitly captured in the
regression. This allows to assess the robustness of our previous results.

We consider the following variable thought to assess the attractiveness of the destination
(with respect to the origin country) in terms of female political rights. We build a variable
based on the year in which women were allowed to vote for the first time at destination
and at the origin. We take the difference between the year at destination and at origin.
Therefore, a lower value indicates that the destination country is more progressive towards
female political rights, compared to the origin country21.

The estimation results are reported in Appendix A. We find that the more progressive is
the destination compared to the origin, the higher is the proportion of skilled female and
the lower is the proportion of less skilled females. This result is consistent with the fact that
skilled migrants are more involved in political activities and more interested by political
representation or participation than less skilled migrants. Also, extending the specification
with this additional determinant does not change the main pattern of the results: (i)
diaspora effects are different across education levels but not across gender and (ii) distance
affects male migration choices but not those of women, regardless the education level.22

4.4.4 Educational and gender structure of the diaspora

So far, we have assumed that the impact of the diaspora is the same regardless of its
structure. Two types of characteristics might be considered. In line with the microecono-

21This indicator is in line with the level of democracy of the country. The correlation between the
difference in female suffrage and democratic attainment is negative and equal to 0, 2824. Data for democ-
racy are from Kaufmann D., A. Kraay, and M. Mastruzzi. (2003). ‘ Governance Matters III: Governance
Indicators for 1996–2002.’ Policy Research Working Paper 3106. World Bank, Washington, D.C.

22The main results are also confirmed using an adjusted value of the ratio in female suffrage. This
adjustment account for cases where women are theoretically supposed to have been able to vote for a long
time while the general level of democracy is obviously low. For those countries, there is thus a high level
of discrepancy between theoretical and practical rights. To correct for that, we proceeded according to
the following steps. We first identified those presumably critical countries for which the year in which
females started to vote is too ‘low’ (i.e. less recent in terms of time) with respect to the level of democracy
(i.e. Afghanistan, Burma, Cuba, Hong Kong, Macao, East Timor, Equatorial Guinea, Iraq, Israel, Libya,
Nauru, Sudan, Syria, Turkemenistan, Tuvalu). We then replaced the suffrage ratios belonging to those
countries with the highest value (meaning higher than 1) of the original distribution.
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metric literature on the impact of migration network, a first type of structure concerns the
proportion of women and men in the existing diaspora. For instance Davis and Winters
(2001) show that female networks have a strong influence on the choice of female migrants
in terms of the destination. Curran and Rivero-Fuentes (2003) find support in favour of
symmetric effects in terms of gender , i.e. female (resp. male) networks affecting more
female (resp. male) migration.

The second feature is the skill composition of the diaspora. It might be the case that
the skill composition of the diaspora will affect the impact of such diaspora in terms
of decreased migration costs. For instance, skilled migrants might provide more precise
information to new migrants in terms of administrative procedures, job opportunities, ...
In turn, this impact might be lower of higher on skilled and unskilled migrants.

One modeling approach is to break down the existing diaspora between the skilled and
unskilled parts on the one hand and/or between the female and the male components on
the other hand is one. Unfortunately, in a cross-section set-up like ours, this leads to a
very strong collinearity between the various networks, which in turn precludes a sound
estimation of the effect of the diasporas. An alternative approach is to include the total
diaspora along with some ratios characterizing its composition. A first possibility is to
augment specification (6-9) with the sex ratio defined as the number of men divided by
the number of women in the diaspora observed in 1990. A second possibility is to include
the selection ratio as defined by Grogger and Hanson (2011) and Beine et al. (2011) which
takes the ratio of skilled migrants over unskilled migrants. In line with those authors,
we take the ratio of the number of migrants with tertiary education over the number of
migrants with primary education in the diaspora observed in 1990. Results are reported in
Tables 9 and 10 in Appendix A. Table 9 gives the 3SLS estimates of model (6-9) in which
the sex ratio is introduced. Table 10 gives the same results with the selection ratio instead
of the sex ratio.

With respect to the gender structure, we do not find any additional impact of the gender
structure on the proportions of each category of migrants. The coefficients of the sex
ratio are obviously insignificant at usual significance levels. Furthermore, our main results
remain virtually identical compared to the benchmark regressions. With respect to the skill
structure, things are slightly different. We find that the skill structure has an influence
on the selection of migrants. We find that the more educated is the existing diaspora, the
higher (resp.) is the proportion of skilled (resp. less skilled) migrants. This result suggests
that the network effect might be higher for migrants with the same level of education. This
might be related to the fact that the informational value of the network depends on the
degree of matching between new and old migrants. This holds regardless the gender of
those migrants. Introducing the skill ratio does not change however the main results of our
analysis. Nevertheless, some results are slightly different, such as the diaspora effect on the
flow of unskilled male migrants which becomes insignificant (the p-value is equal to 0.117).
Nevertheless, one should take those results with some caution. Another interpretation of
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the significance of the skill ratio is that there is a case for endogeneity of the ratio it-self.
Indeed, like for the diaspora variable, the selection ratio might be correlated with the error
term through omitted variables that would jointly affect the proportions of migrants and
the skill composition of the stocks. This raises the need to instrument the ratio. However,
finding suitable instruments for it is not straightforward and beyond the scope of this
paper.23

4.4.5 Alternative definition of high-skilled migrants

The classification of migrants into skilled and less skilled workers rests on a choice con-
cerning the level of education above which people are considered skilled. In the brain drain
literature, skilled workers are often considered as those with tertiary education level. This
explains the choice we made in the benchmark regressions. For the sake of robustness,
one might consider another classification, including migrants with secondary educational
achievement in the category of skilled workers instead of less skilled ones.

Table 10 in Appendix A provides the results with the alternative classification of workers.
Skilled migrants are those with tertiary and secondary education levels while less skilled
ones are only those with primary education (or less). The results are very similar to
those obtained with the benchmark classification in terms of skills. In particular, the
diaspora effects are found to be similar across the various categories of migrants. We find
a slightly different result for the impact of distance in the sense that distance is not found
to affect unskilled male migrants. Nevertheless, while distance is a strong selection device
for skilled men, it does not affect the proportion of skilled and unskilled women, like in
our benchmark results. All in all, those findings suggest that our benchmark results are
robust to the definition of skilled and unskilled migrants, to the structure of the diaspora,
to the instrumentation procedure and to the introduction of specific determinants of female
migration.

5 Conclusion

In this paper, we have analyzed the sensitivity to networks for male and female migrants.
The main contribution of this paper is that we account for both the gender and the educa-
tional dimensions of the migrants. Failing to account for the educational attainment of the
migrants is likely to lead to problems in the identification of factors that drive differences
in propensity to migrate if migration patterns are unbalanced. The migration patterns are
indeed unbalanced between men and women, between skilled and less skilled or in both

23Actually, we tried to use the set of instruments used for the lagged diaspora. Since we have two
potential instruments, this would lead to an exactly identified setting in that case. Nevertheless, the guest
worker agreement and the stock of migrants in 1960 did not turn out to be correlated with the skill ratio.
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dimensions. In particular, for countries in which women are much less educated than men,
failing to account for the educational level might lead to ascribe a spurious role to gender.

Using a new release of the Docquier, Lowell and Marfouk (2009) database on international
migration by gender and by education attainment, we estimate the role of networks and
other determinants of migration such as distance on the proportion of each type of mi-
grant. In line with the recent literature, we show that networks have heterogeneous effects
between skilled and unskilled migrants. In contrast, the sensitivity to network is statisti-
cally identical between men and women for each skill level. The results are robust to the
definition of skilled workers, to the estimation technique, to the adopted specification, to
the instrumentation procedure and to the structure of the diaspora it-self. In contrast,
regarding the literature on the determinants of international migration, we find a different
role for some other factors such as distance.
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7 Appendix A: Robustness Analysis (Tables)

Table 6. Estimation of the impact on proportions

high-skillMAL high-skillFEM low-skillFEM
ldiasp -0.0086*** -0.0101*** 0.0108***

(0.001) (0.001) (0.001)
ldist 0.0171*** 0.0007 -0.0004

(0.004) (0.004) (0.005)
colony -0.0024 -0.0111 0.0135

(0.011) (0.011) (0.015)
comlang off 0.0265*** 0.0253*** -0.0161*

(0.007) (0.007) (0.009)
shengen 0.107*** 0.052*** -0.0970***

(0.015) (0.015) (0.022)
origin FE yes yes yes
destination FE yes yes yes
Obs 2389 2389 2389
RMSE 0.0915 0.0904 0.119
Chi2 2158.21 2948.31 1937.72
p-value 0.0000 0.0000 0.0000
R-squared 0.4746 0.5524 0.4478
Breusch-Pagan test: chi2(3) = 1452.907 ( 0.00)

* Significant at the 10% level ** 5% level *** 1% level. Standard errors in par. Excluded category: unskilled men

Table 7. Exactly Identified setting

low-skillMAL high-skillMAL high-skillFEM low-skillFEM
ldiasp 0.048* -0.116*** -0.116*** 0.110***

(0.026) (0.023) (0.024) (0.025)
ldist -0.091** 0.054 0.014 0.041

(0.044) (0.040) (0.040) (0.042)
colony 0.072 0.061 -0.065 0.005

(0.097) (0.088) (0.088) (0.093)
comlang off -0.248*** 0.212*** 0.266*** -0.134**

(0.061) (0.055) (0.056) (0.059)
shengen -0.327*** 0.724*** 0.528*** -0.488***

(0.121) (0.110) (0.111) (0.117)
origin FE yes yes yes yes
destination FE yes yes yes yes
Obs 2471 2471 2471 2471
Chi2 1617.16 2091.68 3071.17 1649.61
p-value (0.00) (0.00) (0.00) (0.00)
R-squared 0.3956 0.4584 0.5541 0.4003
F-stat first stage: 479.39 564.27 500.08 488.71

(0.00) (0.00) (0.00) (0.00)
Breusch-Pagan test: chi2(6) = 2271.55 (0.00)

* Significant at the 10% level ** 5% level *** 1% level. Standard errors in par.

Table 8. Adding the difference in female suffrage
low-skillMAL high-skillMAL high-skillFEM low-skillFEM

ldiasp 0.061** -0.104*** -0.123*** 0.108***
(0.027) (0.024) (0.025) (0.026)

ldist -0.081* 0.069* 0.00 0.041
(0.047) (0.042) (0.042) (0.045)

colony 0.046 0.056 -0.026 0.005
(0.101) (0.092) (0.092) (0.098)

comlang off -0.257*** 0.216*** 0.266*** -0.145**
(0.062) (0.057) (0.056) (0.061)

shengen -0.370*** 0.780*** 0.595*** -0.549***
(0.126) (0.115) (0.115) (0.123)

fem suffrage -0.344*** 0.344***
(0.113) 0.123

origin FE yes yes yes yes
destination FE yes yes yes yes
Obs 2341 2341 2341 2341
Chi2 1591.96 2002.65 3021.36 1615.08
p-value (0.00) (0.00) (0.00) (0.00)
R-squared 0.4069 0.4664 0.5677 0.408

* Significant at the 10% level ** 5% level *** 1% level. Standard errors in par.
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Table 9. Adding the gender structure of the diaspora
low-skillMAL high-skillMAL high-skillFEM low-skillFEM

ldiasp 0.0604** -0.101*** -0.120*** 0.1032***
(0.0263) (0.0239) (0.024) (0.0257)

ldist -0.0862* 0.0808* 0.009 0.0204
(0.0458) (0.0417) (0.0416) (0.0445)

comlang off -0.247*** 0.224* 0.264*** -0.131
(0.0628) (0.0572) (0.057) (0.0610)

shengen -0.373*** 0.782*** 0.593*** -0.557***
(0.126) (0.115) (0.115) (0.123)

sexratio -0.000 .0000 -0.000 .0000
(0.000) (0.000) (0.000) (0.000)

suff2 F -0.337*** 0.370***
(0.113) (0.123)

origin FE yes yes yes yes
destination FE yes yes yes yes
Obs 2322 2322 2322 2322
Chi2 1565.70 1982.83 2976.40 1594.62
p-value (0.0000) (0.0000) (0.0000) (0.0000)
R-squared 0.4060 0.4684 0.5676 0.4111

* Significant at the 10% level ** 5% level *** 1% level. Standard errors in par.

Table 10. Adding the educational structure of the diaspora
low-skillMAL high-skillMAL high-skillFEM high-skillFEM

ldiasp 0.0425 -0.0826*** -0.107*** 0.089***
(0.0272) (0.0246) (0.0247) (0.0267)

ldist -0.0836* 0.0950** -0.001 0.0207
(0.0461) (0.0418) (0.0418) (0.0451)

comlang off -0.1932*** 0.183*** 0.207*** -0.0876
(0.0635) (0.0576) (0.057) (0.0621)

shengen -0.344*** 0.774*** 0.560*** -0.526***
(0.125) (0.113) (0.114) (0.123)

skillratio -0.0423*** 0.0250*** 0.036*** -0.0295***
(0.005) (0.005) (0.005) (0.005)

suff2 F -0.295*** 0.325***
(0.115) (0.126)

origin FE yes yes yes yes
destination FE yes yes yes yes

Obs 2303 2303 2303 2303
Chi2 1690.41 2088.97 3118.85 1610.89
p-value (0.0000) (0.0000) (0.0000) (0.0000)
R-squared 0.4250 0.4815 0.5804 0.4155

* Significant at the 10% level ** 5% level *** 1% level. Standard errors in par.

Table 11. Alternative definition of skilled people
primaryMAL ter+secMAL tert+secFEM primaryFEM

ldiasp 0.061* -0.106*** -0.072*** 0.119***
(0.0344) (0.023) (0.0251) (0.029)

ldist -0.035 -0.076* 0.0246 0.014
(0.058) (0.039) (0.042) (0.049)

colony -0.062 0.147 -0.003 0.032
(0.13) (0.088) (0.095) (0.11)

comlang off -0.240*** 0.114** 0.218*** -0.204***
(0.082) (0.056) (0.060) (0.0700)

shengen -0.596*** 0.421*** 0.513*** -0.773***
(0.158) (0.107) (0.115) (0.133)

origin FE yes yes yes yes
destination FE yes yes yes yes

Obs 2116 2116 2116 2116
Chi2 1270.96 1579.37 2031.66 1717.25
p-value (0.0000) (0.0000) (0.0000) (0.0000)
R-squared 0.3753 0.4274 0.4898 0.4480
Breusch-Pagan test: chi2(6) = 1721.411 (0.00)

* Significant at the 10% level ** 5% level *** 1% level. Standard errors in par.
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8 Appendix B: Data Sources

• Bilateral migration data as migration flows by gender (Si,j
t,g,h) and migrants’ diaspo-

ras (Di,j
t−1) come from Docquier, Lowell and Marfouk (2007) dataset as described in

section 3. These data are available for 1990 and 2000 and concern 195 countries of
orign and 30 countries of destination. The stock of human capital is measured as the
proportion of individuals aged 25 and more with tertiary education.

• Data on geographical distance (ldist) between country i and country j are from CEPII.

• Dummies concerning colonial (colony) and linguistic (comlang off)links are from
CEPII.

• The dummy on Shengen agreement concerns the group of twenty-five European coun-
tries which have abolished all border controls between each other after June the 14th
1985.

• Data on guest workers programs rely upon authors’calculation following Bohning,
1974; Castles, 1986; Basok, 2000; McDowell, 2003; Ruhs and Martin, 2008

• Bilateral migration stocks in 1960 are from the World Bank

• Data on female suffrage have been collected by the authors following the Women in
Parliament Database compiled by the Inter-Parliamentary Union and available on
the Inter-Parliamentary Union Statistical Archive Web site

• Data for democracy are from Kaufmann D., A. Kraay, and M. Mastruzzi. (2003).
‘ Governance Matters III: Governance Indicators for 1996-2002.’ Policy Research
Working Paper 3106. World Bank, Washington, D.C.
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