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1 Introduction

Human smuggling entails huge costs for societies. First, it is a dangerous op-
eration, which frequently results in the death of those involved. Each year,
an estimated 2,000 people are drowned in the Mediterranean on their journey
from Africa to Europe (The Economist, August 06, 2005) and many more on
other routes. Even when migrants are successful at reaching destination areas,
they are often exploited in transit and destination countries and deprived of
economic and human rights due to their illegal status (see for example Poulin,
2005 on prostitution and human trafficking or Human Rights Watch, 2000, on

1 Second, crossing borders illegally entails very

bonded labour in sweatshops).
high financial costs. For border crossings such as from Mexico into the United
States, human smugglers can charge up to $4,000, while trans-pacific crossings
of Chinese immigrants into the United States cost above $35,000 in the mid
90s and have since increased sharply.? This makes people smuggling a lucrative
business. As of 2003, it brought over $5 billion revenues a year in the US and
around €4 billion in the EU (Padgett, 2003).> Finally, over the years, human
smuggling has integrated with other types of illegal and lucrative transnational
activities such as drug shipping and prostitution. Led by international criminal
organizations they pose a threat to the rule of law in countries of origin, transit,
and destination.

Although it is important for policy makers to understand why such illegal ac-
tivities and their associated criminalities are so prevalent, there are surprisingly

very few studies on the supply side of illegal migration (noticeable exceptions

I Trafficking victims coming from 127 countries have been found in 137 countries around
the world. It is estimated that there are at least 2.4 million persons who are the victims
of trafficking at any time. The most visible form of exploitation is for sexual purposes and
approximately 79% of trafficking victims are trafficked for sexual exploitation, with 18% being
trafficked for forced labour. While it is difficult to ascertain, it is estimated that over US$30
billion are generated in profits by trafficked persons every year (UNODC 2012).

20n smugglers’ fees paid by Chinese migrants in the 1990s see Friebel and Guriev, 2006. On
fees paid in 2010 see the website: http://www.havocscope.com/black-market-prices/human-
smuggling-fees/ which also gives references to its sources of information.

3The annual associated flows of smuggled immigrants are estimated to be at around 350,000
in the US and 800,000 in the EU (The Economist 6 August 2005). These rough estimates
should be dealt with caution as reliable data on such illegal activity are difficult to obtain.



are Friebel and Guriev, 2006 and Tamura, 2010, as surveyed by Mahmoud and
Trebesch, 2010). The paper contributes to this new literature by, first, studying
the industrial organization of human smuggling, notably smugglers pricing and
supply of services, and second, exploring what type of economic policies can be
implemented to fight against them.

Current migration policies, which combine quotas on visas with repression
of illegal migration, are very ineffective instruments to fight against the illegal
migration business.? In fact, strong restrictions on labour mobility imply that
many candidates are obliged to arrange long distance migration with the help of
intermediaries who organise air, sea or ground transportation and provide them
with forged documents, clothes, food and accommodation during the trip (de
Haas, 2006). Empirically, the question as to whether repressive measures are
effective at decreasing the number of illegal migrants is still very much debated.
It is indeed difficult to obtain good data on illegal migration and to identify
the causal impact of the policies. In spite of these difficulties a few empirical
papers investigate the determinants of illegal migration and attempt to assess its
responsiveness to border enforcement measures (Donato et al., 1992, Massey and
Espinosa, 1997, Hanson and Spilimbergo, 1999, Hanson et al., 2002, Angelucci
2004). To our knowledge, all existing evidence on illegal migration focuses on
cross border migration between the US and Mexico and points to a small or
insignificant effect of stricter deportation rules and stricter border controls after
the Immigration Reform and Control Act (for a review see Hanson, 2006). For
example, using detailed data on cross-border trips of illegal workers from the
Mexican Migration Project, Gathman (2008) shows that the price elasticity of
demand for illegal migration is relatively small: when the price to cross the

border with the help of coyotes increases, migrants may choose to migrate by

4Tllegal migration represents a sizeable proportion of the foreign population living in high
wages countries. In Europe for example, the Clandestino Research Project estimates that 1.8
to 3.3 million irregular foreign residents live in the old Member States of the EU15 in 2008
(See at: http://clandestino.eliamep.gr/ or Dustmann and Frattini, 2011). This represents
0.46% to 0.83% of their population and 7% to 12% of their foreign population. Worldwide,
the International Labour Organisation estimates that 10 to 15 per cent of migration today
involves migration under irregular situations i.e. entering or working in countries without
authorization (http://www.ilo.org/public/libdoc/ilo/2006/106B09 492 engl.pdf).



their own means and forego the services of smugglers by taking additional risks
to cross the border in more remote areas.

However, we expect long distance migration to respond more strongly to
smugglers’ prices as it is not feasible without their services. Although there is
no evidence on the price elasticity of long haul illegal migration, we know from
history that long distance legal migration responded strongly to changes in the
market structure of shipping cartels at the beginning of the 20th century. This
has been tested empirically by Deltas et al (2008), who show that the existence
of relatively tight, well-organized cartels restricted the flow of transatlantic mi-
grants below what would have occurred in a more competitive environment.
Today, illegal migration still entails sizeable costs, which may continue to be
prohibitively expensive for poor workers and may depend strongly on the in-
dustrial organisation of smugglers.

Since repressive policies are ineffective at eliminating smugglers, this paper
focuses on what would happen if a government used basic economic tools, such
as price schemes, to fight them by offering candidates the option to pay a fee to
cross the border legally. The idea of selling migration visas to regulate migration
flows is not new: policy proposals have already fed many debates in the general
press, blogs and policy reports (see Becker, 2002, the Becker-Posner blog of 31rst
July 2005, Freeman, 2006, Orrenius and Zavodny 2010, Saint Paul, 2009 and
early discussions by Simon, 1989), and been strongly criticised by other econo-
mists such as A.Banerjee or S.Mullainathan (The Economist, 26 June 2010).
The opponents of such legalisation argue that the sale of visas may generate
a new type of bonded labour between indebted migrants and their employers
and that the market does not necessarily allocate resources efficiently. The
proponents of legalisation argue that, instead of fuelling the mafia by restrict-
ing migration, governments should collect money by selling visas (for instance
through auctions). Indeed a business can only be controlled and taxed if it
is legal. The government hence realizes a double benefit: first it collects new
taxes, and second it spends less on repression because mafia organisations are

weakened by the legalisation of their business.



Despite the controversy, legalisation has not yet been analysed as a tool
to eradicate the smuggling industry and its implications in terms of migration
equilibrium have not been fully studied by scholars or policy makers. By legali-
sation we mean total elimination of the smuggling industry through selling visas
and not the exceptional amnesties, which have been repeatedly granted in the
past to illegal migrants living in European countries such as Spain, Greece or in
the US and pose an obvious problem of time consistency and credibility of the
state.” Our goal is thus to develop a model of legalisation to assess its policy
relevance. We analyse how a set of tools including the sale of visa and vari-
ous repressive measures, can be used to fight against smugglers while possibly
achieving pre-defined migration flow targets. We do not discuss the optimality
of such targets, nor the restrictive migration policies adopted by most advanced
economies or their lax enforcement (for an analysis of such issues see Facchini
and Testa, 2010).

Our analysis shows that the sale of visas at smugglers’ price, or higher, will
not be sufficient to eliminate smugglers, nor to improve the skill composition of
migrants. Indeed prohibition creates a barrier to the entry of the market where
it applies. Mafia organisations rely on this legal barrier, and on violence, to
cartelize the industry. They are hence able to charge high prices. We may thus
expect the operation of smugglers’ cartels not to affect all immigrants equally
but to act as a positive selection on immigrants, with higher prices dispropor-
tionately reducing the flow of lower income immigrants.® In this context the big
markups imply that smugglers may respond to legalisation measures by lowering
the price they propose to would-be migrants and still make a profit. Legalisation
will hence increase the flows of migrants and worsen their skill composition.

To be more specific we model the migration market as follows. The demand

comes from workers, who choose to work in the foreign country or in the origin

5See Chau, 2001, Epstein and Weiss, 2001, Karlson et al., 2003, Solano, 2009 on the
rationale and optimal design of amnesties. See Mas, 2009, on their questionable effectiveness
at decreasing the number of illegal migrants.

6Similar effects were reported by multiple contemporary accounts following the cartelization
of the shipping industry at the turn from the 19th to the 20th century



country, weighing the benefits of higher wages in foreign countries against mi-
gration costs. Migration price is determined by smugglers who maximise their
profits. Policies shape the market structure. They may reinforce the market
power of the smugglers by increasing their costs to operate and hence their
prices, or force them to propose lower prices to compete with the migration
visas on sale. We will see that neither traditional repressive measures nor more
"innovative" pricing tools through the sale of migration visas are satisfactory
policies. The former help to control migration flows but, far from suppressing
smugglers, they may even increase their market power and the price paid by
the migrants for their service. The latter help to eradicate smugglers’ activ-
ities at the cost of substantially increasing migration flows. The paper then
explores how a combination of these measures may be effective at eradicating
smugglers and controlling migration flows, without necessarily increasing the
budget deficit. Finally, using our model and estimates from previous studies
on Chinese migration to the US, we calibrate the price of visas, which would
drive smugglers out of business. This price varies between around $18000 when
the risk of deportation for illegal migrants is low (around 20%) and around
$50000 in case of high risk (around 70%). This result illustrates the importance
of combining repression and legalisation to control demand: with a high level
of repression leading to high risk of deportation for illegal migrants it is easier
for the government to apply a high price for the visas, which will eliminate
smugglers. In practice repression can take different forms and target different
groups: the smugglers, the illegal migrants or the firms which employ them.
Our simulations show that to implement legalisation without increasing migra-
tion flows, a government would need to increase by more than three times the
marginal costs for smugglers to operate compared to its level under the status-
quo. Alternatively this would require increasing the probability of deportation
or enforcing firms’ controls to reduce migrants’ expected earnings to around
40% those of workers with the same skills employed in the legal sector of the
economy. Several reasons why effective combinations of pricing and repression

instruments have not yet been implemented to eradicate human smuggling are



then discussed with the policy implications of the paper.

There is an expanding theoretical literature on illegal immigration control,
following Ethier (1986). Epstein et al.(1999) take into account its dynamic as-
pects, as migrants who enter legally may subsequently move into the illegal
sector in order to avoid deportation and Djaji¢ (1999) investigates its coun-
terproductive effects as migrants may move into new sectors and new areas,
where new migration networks may form. In practice countries such as Israel,
Cyprus and Lebanon have tried to regulate long distance migration through
local agencies located in South East Asian countries such as Philippines and Sri
Lanka. These legal intermediaries organise the shipment of cheap labour force
to compensate for shortages in labour. As migrants under these schemes are
obliged to return to their home country at the end of their contract, this is the
source of another type of illegal migration from those overstaying illegally in the
destination country (Djaji¢, 2011, Schiff, 2011).

However, none of the papers on illegal migration mentioned above takes into
account the organisation of the supply side of the market by smugglers, which is
the main focus of our paper and is an important determinant of long haul migra-
tion flows, as suggested by the historical evidence on shipment cartels. Similarly
none of the papers on legalisation studies the possibility of using standard eco-
nomic tools such as sale of visas to control migration flows and the impact of
such legalisation on migration equilibrium. While focusing on this particular
channel of illegal entry (i.e., through the services of smugglers) makes the origi-
nality of the paper, this also limits the interpretation of the policy implications.
We may expect spill-over effects on other channels, if would-be migrants choose
between different methods of entry, which are beyond the scope of this paper.

By studying the response by smugglers to policy measures, our paper is
close in spirit to Friebel and Guriev (2006), who model how smugglers estab-
lish labour/debt contracts with poor migrants, which force them to repay their
fee. In this context, they show that deportation and border control policies

do not have the same effects on illegal migration: stricter deportation policies



may increase the flow of illegal immigrants and worsen the skill composition
of immigrants while stricter border controls decrease overall immigration and
may result in an increase in debt-financed migration. A key assumption of their
model is that migrants are liquidity constrained and cannot pay upfront the fee,
which gives rise to these contracts.” In a different context where contracts are
not legally enforceable between traffickers and smuggled migrants, which leads
to migrants’ exploitation, Tamura (2010) shows that destination countries with
limited resources may prefer to improve the apprehension of smugglers and their
clients at the border rather than inland.

In contrast to these papers we do not focus on liquidity constrained or on ex-
ploited smuggled migrants but on all workers who use the services of smugglers
to migrate illegally® and we study the effects of a larger set of policy measures -
sale of visas versus more traditional repressive policies through border enforce-
ment, deportation or employers’ sanctions - on the equilibrium of the market
for smuggled migrants. Our results show that only a combination of them may
be effective at both eliminating smugglers’ businesses and controlling migration
flows, while limiting increases in budget deficit entailed by stricter controls.
These results are robust to the introduction of risk, which, with the noticeable
exceptions of Woodland and Yoshida (2006) and Vinogradova (2010), has rarely

been addressed in previous studies on illegal immigration control.

The rest of the paper is organised as follows. Section 2 presents the set-up of
the model and describes the market structure for illegal migration under status
quo (absence of legalisation). Section 3 studies the effects of introducing pricing
tools and repressive measures to regulate migration flows. Section 4 extends
our model by taking into account the strong uncertainty that represents illegal

migration for risk averse individuals. Section 5 uses calibrations to illustrate

"Migrants may also respond to these debt labour contracts by choosing optimally the du-
ration of repayment period and consumption behaviour and this affects the complementarities
between border controls, deportation measures and employer sanctions as studied by Djaji¢
and Vinogradova, 2011.

8Note that financial constraints are likely to be less binding with the introduction of visas
as migrants can more easily get a regular loan. And legalisation diminishes the scope for
human trafficking as laws can be more easily enforced against exploitative smugglers.



the policy implications of the model and Section 6 concludes.

2 Migration equilibrium

This section studies the migration market equilibrium, when workers pay a mi-
gration price to the smugglers, p, to migrate illegally to a high wages destination
country. We thereby assume that individuals need to hire a smuggler if they
wish to migrate.” For simplicity of exposition, the analysis is first derived un-
der the assumption that illegal migration entails no risk or equivalently that
individuals are risk neutral. Section 4 shows that our results are robust to the

introduction of risk aversion.

2.1 Demand for illegal migration

At the beginning of her working life of total duration 1, a worker maximises her
lifetime utility. With perfect foresight she chooses her location either abroad or
in her home country and consumes all her income.!®

Workers are heterogeneous according to their labour efficiency (or skill),
0, which is distributed identically and independently according to the density
function f(6) and distribution F(6) over [0,60] with § > 0.!

If there is no migration visa for sale, we assume that workers can only work
in the illegal sector of the economy such that expected earnings abroad are
dfwy, with fwy being the wages in the legal sector and d < 1. The discount

factor d simply captures the fact that workers would have more opportunities if

they worked legally rather than illegally.'> We assume for the moment that d

9 Although figures vary a lot across destination countries, we expect this to be the case where
it is difficult to migrate through different channels, in particular when migration policies are
very restrictive and when geographical borders do not exist between origin and destination
countries. In the UK for example smugglers are involved in around 75% of detected cases of
illegal border crossing (IND, 2001).

10 A5 there is no sequential decision-making the model is essentially static.

nstead of considering skill heterogeneity, we could easily embed into the model other
dimensions of heterogeneity, which may affect the returns to migration (such as physical
abilities or degrees of risk aversion in the extended model with risk outlined below) without
changing its main results.

121t is for example the case if they cannot easily change employer in the illegal sector or if
they are caught in a debt-labour contract upon arrival (see Friebel and Guriev, 2006).



is exogenous but we will relax this assumption later on, in line with empirical
evidence (Cobb-Clark et al., 1995).

Note that the way we model the returns to skills leads to a positive selec-
tion of illegal migrants. Indeed long distance illegal migration flows, which are
difficult to undertake without the help of smugglers, are very costly for workers
from low wages countries and this is likely to lead to a more positive selection
of workers than that which has been documented for the Mexican migration.'3
This also turned out to be the case in the High-Costs migration period after
1993 for Mexican workers, who were more severely liquidity constrained (Borger,
2011).14

The worker knows the discounted income she will earn in the foreign country
on the illegal market, dfw, which is assumed higher than the discounted income
in home country Owy,:

dwy > wp,

Note also that the labour market is considered exogenous, which is justified
by the fact that the number of workers on the labour market is very large
as compared to the flows of migrants. If she lives abroad earnings are used
to consume and to pay for migration price p, such that she consumes 0dwy —p
whereas, if she stays in origin country, she consumes fwy,.'® Therefore the worker
decides to migrate if her life time utility, equal to u(6dwy — p) in case she
migrates, is higher than her utility in case she does not migrate, equal to u(Qwy,).

With increasing utility functions, the migration condition can be rewritten as

13 As Hatton and Williamson put it (2008) "Greater distances, [...] and (for the poorest
regions) the poverty constraint all imply that US and EU migrants coming from farther away
should be more positively selected". However, most of the empirical evidence we have on
selection is either on legal migration (see Beine et al, 2007 or Docquier and Rapoport, 2007)
or on cross-border illegal migration between Mexico and the US such that it is difficult to
validate this assumption empirically.

14 Although we present the model in the case of positive selection, it can easily be extended
to the case of negative selection or intermediate selection as shown in the Appendix (8.1). In
these cases, the key insights of the model would be very similar provided that the sale of visas
is carefully designed and targeted to low-skilled workers in order to be effective at eradicating
the smuggling industry.

15She perfectly knows the wages per unit of time that she will get at home and abroad and
the discount rate. She computes the net present value of her future flow of income. Since
wages and discount rate are exogenous we avoid introducing separate notation and directly
focus on net present values.

10



Owy, < O0dwy — p. This shows that individuals are more likely to migrate the
higher the wage differential between foreign and home countries, the higher their
skill level (what we called "positive selection") and the lower the migration costs.

Solving for the skill level such that an individual is indifferent between mi-
grating illegally or not, we obtain the illegal migration threshold 67 written
as:

pr=—"L 1
dwf—wh ( )

And aggregating over the distribution of skills, we obtain the demand for illegal

migration as a function of migration price p:
9
Di(p) = | f(0)d0 =1~ F(0") (2)
91

As 0" increases with p and decreases with d, the demand for migration is higher
the lower the migration price, p, and the higher the wages differential dws —wy,

between the two countries.

2.2 Supply of services

Because legal restrictions constitute barriers to market entry, the smuggling
business is concentrated. A few criminal networks actually provide the service.
We model the oligopolistic market for illegal migration as a generalized Cournot
competition. We focus on symmetric equilibrium (i.e., each smuggler has the
same market share). The detail of the computation is in Appendix 8.2. The
generalized Cournot price with N smugglers, p?, is such that:

pN —¢ 1 1

3)

pV “Ne DI p
It is easy to check that when there is only one smuggler, N = 1, we are back to
the standard monopoly case p' = p™: the Lerner index is equated to the inverse
of the price elasticity of demand. When on the contrary N — co we obtain the
competitive case so that p° = ¢. The generalized Cournot competition demand

is between these two extreme cases: D!(p™) < DI (p") < D¥(c) for all N > 1.

11



For instance in the case of a uniform distribution of skills over [0, 1], the
following easily tractable closed form solution is derived (see Appendix 8.2):

N:dwf—wh—i—Nc

N +1 )

p

and the demand

06" = 54 (1 3 e ) 5)

is between the demand on a monopolistic market D! (p™) =

¢
2(dwy—wp)? and

2
the demand in perfect competition D!(c) = 2D’ (p™).

The analysis of smugglers pricing behavior outlines that repressive policy
measures may have very different effects depending on whether they directly
affect the smuggling business or the demand for their services: any measure
which increases the marginal costs for smugglers to operate, ¢, such as increased
border enforcement, will necessarily increase the fees paid by would be migrants,
and, hence the abusive power of smugglers. In contrast, measures which decrease
the discount factor to work in illegal sector, d, such as sanctions to employers
of illegal workers that are transmitted into lower wages paid to illegal migrants,
decrease the fees charged by smugglers as they increase the demand elasticity.

In a more dynamic perspective, one could easily endogenise NV, the number
of smugglers on the market. Denoting K the level of sunk costs to enter this
market, the number of smugglers N is the integer part of u such that 7(u) = K
where 7(u) = (p* — ¢)Df(p*)/p is the firm rent. Therefore any repressive
measure increasing ¢ or K reduces the number of smugglers on the market,
thereby increasing the price they charge for their services and lowering the
demand for illegal migration.

It is also worth noting that the smugglers might face different populations
of migrants. For instance, illiterate candidate from rural areas are different
from educated workers from urban centers. If the oligopolistic smugglers can
identify them, they will apply different prices to these different populations. As
is standard with third degree price discrimination, groups endowed with the

largest price elasticity will get the smallest price. In contrast captive migrants

12



(i.e., groups with low price elasticity) face higher prices.!®

3 Sale of visas

This section studies the effects of selling migration visas when the smugglers have
already paid for the fixed costs of smuggling. In order to eradicate smugglers
the government might try to legalize the market for migration. To do so, it
can create a permit to migrate that people can buy. A simple idea would be
to create a permit that will cost the same price, p”, as the price imposed by
the smugglers to illegal migrants, noted p’ : p® = p!. However, this policy

will increase migration flows. Comparing the legal migration threshold, written

as OF = wffwh, with (1), it is easy to see that, for any given migration price
p, the legal migration threshold is always lower than the illegal one: or (p) <
6 (p) Vp > 0. This is because migration pay-offs are higher under legal than
illegal migration, which increases the wages differential between foreign and
home countries. More importantly such a pricing policy of legal migration will
not eradicate smuggling.

To determine the pricing scheme for legal migrants a government, which is

a Stackelberg leader, !7 needs to take into account that the smugglers will react

to its policy. The model is thus solved by backwards induction.

3.1 Smugglers’ reaction to legalisation

By comparing the payoffs if an individual of type 6 migrates legally, Ow; —
pL, with the payoffs if she migrates illegally, dfw; — p!, we can determine the

16 Assume that they are J different pools of migrants identified by j = 1,...,J. The skill
parameter of workers in group j are distributed identically and independently according to the

density function f;(6) and distribution F}(6) over [Qj,gj]‘ Their wages might also be type
dependent: {wygj,wp;}. The demand for migration in group j is DJI-(p) = f;,j(p) f;(0)d =
J
(pl I — P i < . G eng i
1—F;(0;(p)), where 05 (p) = Tug, —wng The optimal smuggler prices determined by (3) vary
pD!'(p)
Di(p)

17This is the natural assumption as, once the government announces its policy, it must stick
to it to be credible.

from one group to the other according to the price elasticity of its demand €1 p=
J’
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threshold type, 67, defined as :

oL — pt—p' (6)

(1 = d)uwy
such that any individual above this threshold prefers to migrate legally than
illegally. We can easily check that 96” /0d < 0. This simply says that the larger
the income differential between the legal and illegal sectors, the more individuals

prefer to migrate legally than illegally.

Using (1), we can write the threshold type of = dwfpiwh above which an
individual prefers to migrate illegally through the smugglers than to stay in her
origin country. If % < 67 nobody chooses to migrate illegally. A constraint for
the smugglers is to fix their price low enough as compared to the price of a legal

permit in order to attract the workers of type between 6! and 6~.

I L I
: : ; . _p p—p ; .
This constraint can be written as : T —wn <= Dy O equivalently, as:

I

P <dwf—wh L

7
e (7)
This shows that the lower the relative payoffs of illegal migration as compared to

legal migration, captured by the ratio d;”ff:qzh,

and the lower the legal price of
migration, p%, the more difficult it is for the smugglers to satisfy this constraint.

Under this constraint, the demand faced by the smugglers is:

T)L_pI
D'l p") = [ f(0)db. (8)
Ty —wn

Let pV(p”) be the solution of (3) computed with the direct price elasticity of

I I L
demand (8), epr pr = _9op é’;l’p ) D’(z[)); mak which is parameterized by p”. The

price reaction function of the smugglers is the solution of the following equation:

. dws—w
ooy _ ) oY R if pNt) < TApt
p(p)= : g 9)
0 otherwise

In the uniform example, we obtain a closed form solution (all mathematical

proofs are derived in Appendix 8.4):

pl dwy — wp, N
= c
N+1 wy—wy N+1

PN (p") (10)
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The smugglers are active and apply this price if condition (7) holds, which is
equivalent to:
dwf — Wh g,

c <
Wyf — Wh

3.2 Government policies

Illegal activities linked to human smuggling entail large negative externalities
for societies. In Mexico for example, human smuggling is often integrated with
the drug business and other criminal activities, which lead to high insecurity