
This is a postprint version of the following published document:

Bertoli, S., & Fernández-Huertas Moraga, J. 
(2015). The size of the cliff at the border. Regional 
Science and Urban Economics, 51, pp. 1-6. 

DOI:10.1016/j.regsciurbeco.2014.12.002

© Elsevier, 2015

         This work is licensed under a 
Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. 

https://doi.org/10.1016/j.regsciurbeco.2014.12.002


F

O

J

K
In
M
V
M
E

The size of the cliff at the border☆
Simone Bertoli a,b,⁎, Jesús Fernández-Huertas Moraga c,d

a CERDI, University of Auvergne, Bd. F. Mitterrand, 65, F-63000 Clermont-Fd, France
b CNRS, France
c Universidad Autónoma de Madrid, Department of Economic Analysis, Francisco Tomás y Valiente, 5, E-28049 Madrid, Spain
d IAE (CSIC), Spain
r a

e of inte
ows ho
pseudo-
ions on 
d direct
 that bi
ty that w

☆ The authors are grateful to the editor Giovanni Peri, to t
Pedro Albarrán, Manuel Arellano, Michel Beine, Stéphane
Frédéric Docquier, Herbert Grubel, Dominik Hangartner,
Çaglar Özden, Chris Parsons and Hillel Rapoport for their co
in various conferences and seminars. This research was sup
de la Recherche of the French government through the pro
(ANR-10-LABX-14-01) and by the FERDI (Fondation pour
développement international). Jesús Fernández-Huertas M
from the ECO2008-04785 and ECO2012-39412 projects fun
Economics and Competitiveness. The usual disclaimers app
⁎ Corresponding author at: CERDI, University of Auvergn

Clermont-Fd, France.
E-mail addresses: simone.bertoli@udamail.fr (S. Bertol

jesus.fernandez-huertas@uam.es (J. Fernández-Huertas M
e are able to quantify. 
a b s tJEL classification:

22

15

61

eywords:
ternational migration
igration policies
isa policies
ultiple destinations
xternalities

The scal
paper sh
Poisson 
assumpt
estimate
we show
externali
c t

rnational migration flows depends on moving costs that are, in turn, influenced by host-country policies. This 
w to estimate the influence of policies upon bilateral migration flows to multiple destinations. We rely on a 
maximum likelihood estimator to derive estimates that are consistent under more general distributional 
the underlying RUM model than the ones commonly adopted in the literature. We derive bounds for the 
 and indirect effects of migration policies that reflect the uncertainty connected to the use of aggregate data, and 
lateral migration flows can be highly sensitive to the immigration policies set by other destination countries, an 
1. Introduction

“Not only is the world not flat, it is not a curb nor a barrier. Rather, the
world has a massive cliff at the U.S. border (and, one suspects, most
other rich industrial countries have similarly sized cliffs).”

(Pritchett, 2009, p. 274)

It is generally argued that policy-induced migration costs create a
“cliff at the border” (Pritchett, 2009), which hinders the flow of people
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across countries. The relevant host-country policies are either bilateral
in nature or generate heterogeneous effects on different populations,
so that potential migrants from different origins can face differently
sized cliffs along the same border. Still, the evidence on the size of the
cliff at the border is limited. How can we reconcile the perception that
destination country policies represent a binding constraint onmigration
flowswith the limited empirical evidence on the effects of policies? Two
closely related factors, namely the endogeneity of immigration policies
and the dependence of bilateral flows on the attractiveness of other
destinations, can explain this puzzle.

Bilateralmigration policies toward a given country are closely corre-
lated across different destinations. This can come from a policy coordi-
nation at the supranational level, as it occurs within the Schengen
area, from a shared perception of the potential for illegal immigration
or from the anticipation of an externality due to the policies adopted
by other countries (Boeri and Brücker, 2005; Giordani and Ruta,
2013), thus challenging the identification of the effects of bilateral
migration policies due to the complex dependence of bilateral migra-
tion flows upon the opportunities to migrate to other countries. The
confounding influence exerted by the attractiveness of alternative desti-
nations upon the bilateral migration rate was labeled multilateral resis-
tance to migration by Bertoli and Fernández-Huertas Moraga (2013), as
the concept bears a close resemblance with the multilateral resistance
that arises in gravity models of international trade (Anderson and van
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2 “That heterogeneity is a special type of correlation amongst choice situations is not
well understood.” (Hensher and Greene, 2003, p. 160); suppose, for instance, that one of
the elements of xjk is represented by a dummy variable that signals whether j and k share
an official language. Assuming that Vjk= xjk'β implies that the deterministic component of
utility that a Belgian obtains from locating in any destination does not depend onwhether
she is Walloon (French-speaking) or Flemish (Dutch-speaking); this implies that the
Wincoop, 2003). Even in the absence of the general equilibrium effects
considered by Anderson (2011), multilateral resistance to migration
arises when data constraints prevent the econometrician from fully
modeling the attractiveness of each destination. In such a case, the
identification of the effect of migration policies can be confounded by
the policies adopted by other countries: potential migrants' destination
choices dependon the relative size of the cliffs that characterize different
borders.

The contribution of this paper is to propose an econometric approach
that is able to identify the effect of dyadic variables on bilateral migration
flows while controlling for such a confounding effect in a cross-sectional
setting,1 while at the same time greatly reducing the concerns related to
differences in unobservables across countries. In addition, our methodol-
ogy allows us tomeasure the diversion of theflows to other countries that
is produced by the introduction of a given policy by one destination. This
represents a migration policy externality that we are able to quantify.

We employ a Poisson pseudo-maximum likelihood, PPML, estimator
that allows us (i) to be consistent with underlying random utility
maximization, RUM, models with different patterns of dependency
of the bilateral flows on the attractiveness of other destinations
(Guimaraes et al., 2004; Schmidheiny and Brülhart, 2011), and (ii) to
deal with heteroscedastic disturbances and with the presence of zeros
(Santos Silva and Tenreyro, 2006, 2011). The estimation on aggregate
data does not allow us to separately identify all the parameters of the
RUMmodel, thus producing an uncertainty about the size of the elastici-
ties of bilateral flows with respect to the regressors that had so far
remained unnoticed in the international migration literature. Our paper
extends Schmidheiny andBrülhart (2011), proposing bounds for the elas-
ticities implied by our estimates.

We introduce the theoretical model and describe the empirical strate-
gy, andwe then provide an example of the relevance of ourmethodolog-
ical contribution, merging one benchmark specification from Beine et al.
(2011) with the dataset on bilateral visa policies collected by Neumayer
(2006). We find a significant correlation of visa policies with migration
flows only when we go beyond the canonical version of the underlying
RUM model, whose validity is questioned by the tests that we conduct
on the residuals.

2. A gravity model of international migration

Consider a population of sj individuals originating from a country j
who can choose their preferred location among the n countries belong-
ing to the set D, including j itself. Let mj be the vector that collects all
the bilateral gross migration flows originating from country j. We can
express its k-th element,mjk, asmjk= sjpjkηjk, where pjk is the probability
that an individual from country jwill move to country k ∈ D and ηjk is a
spatially uncorrelated error, with E(ηjk) = 1. The choice probabilities
pj = (pj1,..., pjk, …)′ reflect the outcomes of the location decision prob-
lem that individuals face and that we describe through a RUM
model. Specifically, the utility Uijk that the individual i from country
j obtains from opting for destination k is given by the sum of a dyad-
specific deterministic component Vjk and of a dyad- and individual-
specific stochastic term ϵijk:

Ui jk ¼ V jk þ ϵi jk: ð1Þ

The distributional assumptions on the stochastic term in Eq. (1),
which determine the vector pj, are closely related to the specification
of the deterministic component of utility, which is usually assumed to
be a linear function of a vector xjk, i.e., Vjk = xjk'β. The literature on
1 Bertoli and Fernández-Huertas Moraga (2013) propose a more general econometric
approach that requires a longitudinal dimension that is often unavailable with interna-
tional migration data.
discrete choice models has typically assumed that ϵijk follows an EVT-1
marginal distribution since the seminal contribution by McFadden
(1974), as this assumption allows to write down pjk as a destination-
specific analytic function of the vector Vj of the deterministic
components of utility, i.e., pjk = fk(Vj). If and only if the stochastic
component of utility is i.i.d. EVT-1, then pjk=pjh ¼ eV jk−V jh and it is
thus characterized by the property of independence from irrelevant
alternatives. This analytically (very) convenient property fails if data
constraints prevent a full specification of the deterministic component
of utility, so that the realization of ϵijk contains information on the
realizations of the stochastic components of utility for other countries.
The literature on discrete choice models has introduced a variety of
distributional assumptions that allow for a non-zero correlation across
alternatives. These models give rise to a more flexible pattern of
responses of the elements of the vector pj when the elements of Vj

vary. The more general distributional assumptions on ϵijk in Eq. (1) are
precisely meant to correct for the bias in the estimation of β that
would otherwise be produced by an incorrect specification of Vjk.

The need to introduce more general distributional assumptions
naturally arises from the presence of unobserved determinants of the
attractiveness of a country, and from the estimation of the determinants
of bilateral migration flows on aggregate data. The assumption, which
we retain from the literature, that the vector of parameters β does not
vary across individuals implies that any heterogeneity in the relation-
ship between xjk and Uijk ends up in ϵijk, introducing a correlation in
the stochastic component of utility across destinations.2

We consider the implications for the estimation of relaxing the
hypothesis of independence of ϵijk across alternatives. Specifically, let
D be partitioned into m ≥ 1 non-overlapping nests b, and let b(k) ⊆ D
denote the nest to which location k belongs. We assume that ϵijk is a
mixture of a nest-specific and of a location-specific term:

ϵi jk ¼ 1−τð Þνi jb kð Þ þ τυi jk ð2Þ

where τ∈ (0, 1] is theweight associatedwith the location-specific term,

υi jk ∼iid EVT−1 and νijb(k) is the unique random variable, whose distribu-
tion depends on τ, that ensures that also ϵijk follows an EVT-1 marginal
distribution (Cardell, 1997).3 The presence of the nest-specific stochas-
tic component νijb(k) introduces a positive correlation in the realizations
of ϵijk for the locations belonging to the same nest; specifically, we have

that corr ϵi jk; ϵi jh
� �

¼
ffiffiffiffiffiffiffiffiffiffiffiffiffi
1−τ2

p
if b(k) = b(h), and zero otherwise. With

these distributional assumptions, we have that mjk is equal to:

mjk ¼ s j

ex
0
jkβ=τ

X
l∈b kð Þe

x0jlβ=τ
!τ−1

X
q

X
l∈bq

ex
0
jlβ=τ

� �τ η jk: ð3Þ

The distributional assumption in Eq. (2) allows for a rich pattern of
cross-elasticities, as potential migrants can perceive a destination h to
higher (lower) utility that a Walloon (Flemish) receives from locating in any country that
has French among its official languages introduces a correlation in ϵijk across French-
speaking destinations.

3 Ortega and Peri (2013) assume that b( j)= { j}, and b(k)= D\{ j} for any k≠ j; this as-
sumption implies that, conditional upon Vjk, potential migrants regard all possible coun-
tries except the origin as being close substitutes, and it can accommodate for differences
in unobservables between migrants and stayers.



5 Hsiao et al. (2012) provide evidence on the reliability of the Pearson residuals when
testing for cross-sectional dependence in non-linear models.

6 Neumayer (2006) creates a dummy variable equal to onewhen the citizens of country
j need to apply for a visa to be granted non-immigrant admission into the destination
country k, and zero otherwise. Visa policies are measured in 2004 but estimates on gross

Table 1
Descriptive statistics.
Source: Authors' elaboration on Docquier et al. (2009), Neumayer (2006), and Mayer and Zignago (2011).

Obs. Mean St. dev. Min Max Share ≤0

Variations in stocks, 1990–2000 5611 2905 52,910 −189,660 3,718,828 0.31
Migration networks in 1990 5611 7213 55,022 0 2,655,997 0.33
Visa requirement 5611 0.69 0.46 0 1
Schengen countries during the 1990s 5611 0.01 0.11 0 1
Colonial links 5611 0.03 0.18 0 1
Common language 5611 0.11 0.31 0 1
Distance (km.) 5611 7212 4297 59.62 19,586.18
be a close substitute only for a subset of all the potential destinations,
represented by the nest b(h) ⊂ D. Specifically, we can use Eq. (3) to
derive the elasticity ofmjkwith respect to the attractiveness of a destina-
tion l ≠ k:

∂ ln mjk

� �
∂ ln V jl

� � ¼ − τpjk þ 1−τð Þpjkp jb kð Þpjl b kð Þj
pjl

" #
V jl=τ ð4Þ

where pjb(k) is the probability that a potential migrant from j opts for a
destination in the nest b(k), and pjl|b(k) is the probability of choosing l
conditional upon opting for the nest b(k).4 If l ∈ b(k), then Eq. (4)
simplifies to − pjkVjl/τ, while if l ≠ b(k), and hence pjl|b(k) = 0, then
the indirect elasticity stands at− pjkVjl. As τ∈ (0, 1], the indirect elastic-
ity is larger inmagnitudewhen l∈ b(k), and it ismonotonically decreas-
ing in τ. Intuitively, the higher the weight (1 − τ) associated with the
nest-specific stochastic component in Eq. (2), the greater the sensitivity
of bilateral migration flows to a variation in the attractiveness of anoth-
er destination within the same nest.

We can rewrite Eq. (3) more compactly as follows:

mjk ¼ exp α j þ x jk
0β=τ þ γ jb kð Þ

� �
η jk ð5Þ

where the origin specific term αj is equal to α j ¼ ln s j
� �

−

ln ∑m
q¼1 ∑l∈bq

ex
0
jlβ=τ

� �τh i
, and the origin-nest specific term γjb(k) is

given byγ jb kð Þ ¼ τ−1ð Þln ∑l∈b kð Þe
x jl

0β=τ
� �

. Notice thatβ always appears

in Eq. (5) scaled by τ: the estimation of Eq. (5) does not separately
identify β and τ, but only their ratio. As the elasticities presented
above depend on τ, this creates an uncertainty on their true size,
which can be bounded (Schmidheiny and Brülhart, 2011).

The elements of xjk are likely to be correlated with the term γjb(k) in
Eq. (5), which is a function of the expected utility for potential migrants
from choosing a location in the nest b(k) (Train, 2003). Such a correla-
tion arises, for instance, if the destinations belonging to b(k) adopt
similar bilateral immigration policies vis-à-vis the citizens of the origin
country j; in such a case, the attractiveness of destination k would be
positively correlated with the expected utility of opting for other
destinations that are close substitutes to country k via the similarity of
their bilateral immigration policies toward j. If γjb(k) is not adequately
controlled for, then the estimation of β/τ would be exposed to an
omitted variable bias.

We estimate Eq. (5) through PPML, as this estimation approach
produces consistent estimates even in the presence of heteroscedasticity
in ηjk and it performs well when the data present a mass point at zero
(Santos Silva and Tenreyro, 2006, 2011). Guimaraes et al. (2003) demon-
strated that the estimation of Eq. (5) through PPML delivers the same
estimate for β as a conditional logit model estimated on individual-level
data on the same determinants of location-specific utility, as the log-
4 The expression for the direct elasticity is ∂ln(mjk)/∂ln(Vjk) = [τ(1 − pjk) +
(1− τ)(1− pjk|b(k))]Vjk/τ.
likelihood functions of the two models are identical up to a constant,
and Schmidheiny and Brülhart (2011) established the consistency of the
PPML estimation with an underlying utility-maximizing behavior of the
migrants under the same distributional assumption as in Ortega
and Peri (2013). PPML estimation requires observations to be cross-
sectionally independent and this can be achieved with the inclusion of a
richer structure of dummies. Specifically, the inclusion of origin-nest
dummies suffices to control forγjb(k), and restore cross-sectional indepen-
dence of the residuals. This, in turn, will produce a consistent estimate of
β/τ, which is identified only out ofwithin-nest variation, but it requires to
specify how the countries in D are partitioned into nests.

The choice of nests b is a data-dependent empirical exercise with a
clear trade-off. As the number of nests used to specify equation Eq. (5)
increases, the available variability that can be exploited to estimate β/τ
goes down. On the other hand, choosing a too parsimonious specification
with few nests may not be able to fully restore the cross-sectional inde-
pendence of the residuals that is needed to be able to interpret the coeffi-
cients of the model as coming from a RUM framework. This trade-off can
be evaluated conducting a test on the cross-sectional independence of the
Pearson residuals generated by the estimation of the model under a
certain partition of the destinations into nests using the CD test
(Pesaran, 2004).5
3. Estimation

This section illustrates our proposed methodology by estimating
equation (5) merging three widely used datasets: (i) Docquier et al.
(2009), from which we calculate the variations in migrant stocks from
182 origins to 31 destination countries that we employ to proxy gross
migration flows, as in Beine et al. (2011); (ii) the dataset on bilateral
visa policies gathered by Neumayer (2006), which describes the visa
regime for non-immigrant admissions;6 and (iii) Mayer and Zignago
(2011) for the time-invariant dyadic variables such as distance, com-
mon language, colonial relationship and contiguity, which can influence
bilateralmigration costs. Table 1 presents the summary statistics for the
variables that will be used in the estimation.

We begin by reproducing the OLS estimation in Beine et al. (2011) in
the first column in Table 2, where we only add the bilateral visa policy.
The inclusion of origin dummies suffices tomake the estimates consistent
with an underlying RUMmodel as in Ortega and Peri (2013), and it con-
trols for all origin-specific push factors of bilateralmigrationflows. The in-
clusion of destination dummies absorbs destination-specific pull factors
and general immigration policies as those considered by Mayda (2010),
as long as they produce homogeneous effects across all origin countries.7
migration flows for 2005 and 2006 using data from Ortega and Peri (2013) presented in
Bertoli and Fernández-Huertas Moraga (2014) confirm our results.

7 Origin and destination fixed effects also allow us to control for the dependency of cur-
rent bilateral migration flows on the future attractiveness of all destinations (Bertoli et al.,
2013a).



11 The origin dummies are interacted with the following six nests: b1 (Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands,

Table 2
Determinants of migration flows (1990–2000).

Specification (1) (2) (3)

Dependent variable ln (flow) flow flow

Model OLS PPML PPML

ln (networks + 1) 0.621⁎⁎⁎ [0.018] 0.658⁎⁎⁎ [0.042] 0.567⁎⁎⁎ [0.049]
Visa requirement −0.051 [0.106] 0.017 [0.161] −0.667⁎⁎⁎ [0.215]
Schengen 0.278 [0.179] 0.651⁎ [0.381] 0.034 [0.235]
Colony 0.313⁎⁎ [0.137] −0.290 [0.217] 0.451⁎ [0.256]
Common language 0.420⁎⁎⁎ [0.076] 0.333⁎⁎ [0.130] 0.302⁎ [0.161]
ln (distance) −0.396⁎⁎⁎ [0.046] −0.382⁎⁎⁎ [0.098] −0.121 [0.116]
Destination fixed effects Yes Yes Yes
Origin fixed effects Yes Yes Yes
Origin ∗ nest fixed effects No No Yes
Observations 3466 5611 5611
Adjusted (pseudo) R2 0.867 0.988 0.996
Log pseudo-likelihood – −4,294,695 −2,213,844
CD test (p-value) – 17.35 (0.000) −1.57 (0.117)

Note: standard errors in brackets; the dependent variable in specifications (2)–(3) is equal to themaximumbetween the variation in stocks and zero; standard errors are robust in specifications
(1) to (3).
⁎ p b 0.10.
⁎⁎ p b 0.05.
⁎⁎⁎ p b 0.01.
Reassuringly, this specification produces the same results as in Beine
et al. (2011) for all of the variables that they also included. The introduc-
tion of the visa requirement variable as an additional regressor does not
have any effect on the rest of parameters, and the variable itself shows
as non-significant. This specificationmight be exposed to an inconsisten-
cy with the assumptions on the stochastic component of location-
specific utility in the underlying RUMmodel, though. If xjk fails to include
all relevant dyadic determinants ofmigration or if some observed factors
have an heterogeneous impact across potential migrants, then this
would introduce correlation between the realizations of the stochastic
component of location-specific utility, thus giving rise to multilateral re-
sistance to migration.8

The second key problem with the OLS specification is precisely the
need to discard non-positive values, which can bias the estimated coeffi-
cients. This problem can be directly dealt with by using the Poisson
regression model on the full sample from Table 1.9 Specification (2) in
Table 2 shows the result. The estimates in specifications (1) and (2) are
very similar, with the visa requirement variable being still insignificant.
We check the RUM-consistency of the estimates in specification (2) by
computing the CD statistic using the xtcd Stata command (Eberhardt,
2011), which strongly rejects the null of cross-sectional independence.

The approach that we adopt here is to restore cross-sectional inde-
pendence by reducing the variability in the data that is used for identi-
fication. Specifically, the inclusion of origin-nest dummies allows us to
control for unobservable nest-specific components of location-specific
utility that have a differential impact on potential migrants from differ-
ent countries of origin. This approach is not demanding in terms of data
requirements, but it needs to specify assumptions about the composi-
tion of the nests of destinations that share unobserved components of
location-specific utility.10

The adequacy of a partition of the destination countries into nests
can be gauged by its ability to restore the cross-sectional independence
of the residuals. There is a clear trade-off between the fineness of the
nests and the loss of identification power: coarser nests havemore iden-
tification power at the expense of a greater risk of an incorrect specifica-
tion, while finer nests run the risk of saturating the model and losing
8 The unbalanced nature of this specification, due to the exclusion of observations with
non-positive flows, does not allow testing for the cross-sectional dependence of the resid-
uals (De Hoyos and Sarafidis, 2006).

9 For the purposes of estimation, the 7% of negative values are set to zero, as variations in
bilateral stocks are used as a proxy for unobserved gross flows, which are nonnegative by
definition.
10 See, for instance, the discussion on the composition of the nests in Head et al. (1995).
much of the identification power in the data. This trade-off leads us to
propose the following approach: if the CD test rejects the null of cross-
sectional independence on the basis of a specification with m ≥ 1
nests, then we opt for a specification with m + 1 nests. This requires
us to determine the criteria that inform how we define finer nests,
andwe opted for geographical proximity of thedestinations and income
per capita as the two guiding factors. We stop once the nest structure
produces residuals that do not lead to the rejection, at conventional con-
fidence levels, of the null hypothesis of cross-sectional independence,
with the sign or significance of the estimated coefficients being irrele-
vant for this stopping rule.

As the CD test conducted on the residuals from specification (2) in
Table 2 where m = 1 rejected the null, we started our procedure and
we stopped when m = 6. Specification (3) in Table 2 reports the
estimates,11 obtained after adding controls that interact the origin
dummies with the nest dummies, so that the coefficients are identified
only out of within-nest variability. The loss of identification power is
reflected in the lack of precision in the estimates for the Schengen anddis-
tance variables.12 On the other hand, the colonial and common language
variables become marginally significant. The migration network variable
remains highly significant although the value of the coefficient falls in
this specification: 0.567. This fall is what we could expect from the exis-
tence of a problem of multilateral resistance to migration that is ad-
dressed by the use of the appropriate nest structure. The reason is that a
larger network fromone origin to a particular destinationwill be typically
correlatedwith lower networks to destinations that are perceived as sub-
stitutes. In a specification, such as Eqs. (1) and (2) in Table 2, that does not
adequately control for multilateral resistance to migration, the network
variable might be picking up the own larger network effect together
with the other destinations' lower network effects, leading to an upward
bias in the coefficient, which appears to be limited in this case. Still, the
most notable change in specification (3) in Table 2 relates to the coeffi-
cient of the visa variable, which turns highly significant with a value of
Portugal, Spain, Sweden and the United Kingdom), b2 (Iceland, Norway and
Switzerland), b3 (Czech Republic, Hungary, Poland and Slovakia), b4 (Canada and the
US), b5 (Australia, Japan and New Zealand) and b6 (Korea, Mexico, South Africa, and
Turkey); all of our results are robust to the exclusion of the nest b6.
12 The instability of the estimated coefficient for distance is not related to its correlation
with the visa variable; the raw correlation between the two stands at 0.25, suggesting that
distance to the destination country is positively correlated with the imposition of a visa re-
quirement, but this correlation declines to 0.04 once we partial out origin and destination
fixed effects.



Table 3
Direct and indirect elasticities of networks and visa.

Networks Visa

Bound Lower Upper Lower Upper

Direct effect 0.459 (0.156) 0.567 (0.002) −0.473 (0.045) −0.399 (0.131)
Indirect effect −0.108 (0.156) 0.000 (0.002) 0.028 (0.088) 0.169 (0.245)

Note: standard deviations in parentheses; the bounds are population-weighted averages
based on the estimates in specification (3) in Table 2.
−0.667. The economic interpretation of the observed change is clear: visa
policies toward any origin are closely correlated across destinations, and
this introduces a correlation between the bilateral visa policy adopted
by country k and the attractiveness of alternative destinations for poten-
tial migrants from country j. Once we account for this confounding factor
through the inclusion of origin-nest dummies, bilateral visa policies be-
come significant determinants of the scale of bilateral migration flows.
The results in specification (3) are, by construction, preferable to those
in specification (2) in terms of their RUM-consistency, as the CD test per-
formed on the residuals from specification (3) does not reject the null of
cross-sectional independence: the value of the statistic stands at −1.57
(p-value of 0.117).13 A remaining threat to identificationwould be repre-
sented by the existence of differences in dyadic unobservables within a
nest. For example, in the presence of reverse causality, with destinations
requiring visas whenever migration flows from an origin are high, we
would expect the magnitude of our coefficient to be downward biased.14

This might suggest that our estimate of the visa effect might indeed be
downward biased, though our estimation approach already greatly re-
duces the concerns related to unobservables, accounting for their influ-
ence on the pattern of correlation in the stochastic component of utility.

Table 2 gives us estimates for β/τ whereas we are unable to sepa-
rately identify the elements of the vector β and τ. Following the
approach adopted in Schmidheiny and Brülhart (2011), we can define
bounds for the two elasticities, conditional upon the estimated value

of dβ=τ, exploiting their monotonicity in τ. Specifically, computing the
direct and indirect elasticities for τ converging to 0 and for τ = 1, we
can observe that15:

∂ln mjk

� �
∂ln V jk

� � ¼
β=τ¼cβ=τ 1−pjkjb kð Þ

� �
x jk

0dβ=τ; 1−pjk

� �
x jk

0dβ=τi���� ð6Þ

∂ln mjk

� �
∂ln V jl

� � ¼
β=τ¼cβ=τ�−pjkjb kð Þx jk

0dβ=τ;−pjkx jk
0dβ=τi���� : ð7Þ

The indirect elasticity in Eq. (7) represents an externality.We aremea-
suring the effect of factors related to the attractiveness of an alternative
destination l, included in Vjl, on the migration flows between j and k.

Calculating the bounds of the elasticity of migration flows with
respect to the size of the networks is a straightforward task using
Eqs. (6) and (7), whose results are summarized in Table 3. The upper
bound tends to be quite similar formost origins, as it depends on uncon-
ditional probabilities of emigration that, for most countries, count for a
fairly small share of the total population. On the contrary, the lower
bound depends on conditional probabilities of migration within the
nest that, for many countries, are quite substantial. All in all, Table 3
shows that the average upper bound is 0.567,with this figure coinciding
with the estimated coefficient. On the other extreme, under a high
correlation in the unobserved component of utility between destina-
tions of the same nest, the average lower bound for the elasticity of
migration with respect to networks would stand at 0.459.

The heterogeneity of the results does not stop at the direct elastici-
ties. It also affects the indirect elasticities, something that has typically
been absent from the literature.16 Table 3 presents the averages of the
upper and lower bound for this cross-elasticity.17 The average upper
13 Themuch larger value of the log pseudo-likelihood function with respect to specifica-
tion (2) also represents another reason to favor specification (3), as pointed out by
Guimaraes et al. (2004).
14 Bertoli and Fernández-Huertas Moraga (2013), who can control for time-varying dy-
adic unobservables, find a larger effect (up to 76%) of a visa requirement on migration
flows to Spain.
15 Without loss of generality, we have assumed that x jk

0 dβ=τ≥0.
16 Bertoli et al. (2013b) represent an exception in this respect.
17 We only report here within-nest cross-elasticities; the cross-elasticity with a country
out of the nest is not subject to uncertainty and it is just given by the upper bounds.
bound for the cross-elasticity is almost zero, while for the lower
bound, which corresponds to the largest within-nest correlation, the av-
erage stands at−0.108.

The most remarkable aspect that deserves to be commented about
the direct and indirect effects of visas in Table 3 is their magnitude.
The average bounds mean that the imposition of a visa requirement
by country k on country j correlates with a decrease of 40 to 47% of
the level of migration flows from j to k with respect to the level that
prevails when a visa waiver is applied. Pritchett (2006) argued that
host-country policies could be decreasing migration flows by a factor of
two to five. Table 3 shows that visas, or general immigration policies
whose effects are correlated with visas, might be a big part of that “cliff
at the border,” being able to almost halve migration flows by themselves.

The requirement of a visa from country k to the citizens of country j
also has effects on themigration flows going to alternative destinations.
Table 3 presents the average values that quantify this externality. The
magnitude of the average bounds ranges between 2.8 and 16.9%. To
our knowledge, these calculated bounds represent the first measure of
the possible magnitude of migration policy externalities.18

4. Concluding remarks

The migration of people across borders can be severely limited by
the policies adopted at destination. Our paper provides a contribution
on how to properlymeasure the influence exerted bymigration policies
on international migration flows, which can be identified only when
the confounding effect due to multilateral resistance to migration is
adequately controlled for. The estimation of the determinants of inter-
national migration on aggregate data does not allow us to recover the
structural parameters of the underlying theoretical model, and this
creates an unavoidable uncertainty on the estimated direct and indirect
effect of thepolicies or any other variables. Ourmethodology is based on
an estimation technique with minimal data requirements, which is
well-suited for most of the existing international migration datasets
and, more importantly, for the forthcoming migration policy datasets.
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