
Submission for ENTER jamboree 2011.

Migrant Selection and Inequality in Labor
Exporting Countries

JOAQUIN NAVAL∗†
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Abstract

Migration and remittances increase the wealth of the economy but can
increase economic inequality. This paper builds a theoretical frame-
work that relates the migration and education decisions to liquidity
constraints in the home country of migrants. The evolution of technol-
ogy joint with migration costs determines the effects of migration on
education, income and wealth inequality. The model predicts that in
the first stages of technological development migration rates increase
and migration enlarges economic inequality across time for high mi-
gration costs. In more advanced stages of development or low migra-
tion costs, migration rates and wealth inequality decline across time.
The technological gap and migration costs determine the effects of
migration on inequality. Wealth constraints are taken into account to
determine migrant selection and its consequences on inequality.
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1 Introduction

International labor flows are seen as a consequence of the globalization pro-
cess. As a matter of fact, labor movements affect both emigration and im-
migration countries. Some effects are changes in the labor supply, skill com-
position, wages and investment flows, among other outcomes. In this work
we discuss some effects of these movements on labor exporting countries.
These countries experience a reduction in their labor supply and an increase
in capital flows due to remittances, the amount of money send back home
by migrants. These flows of labor and capital can alter economic inequality
and growth in an open economy where capital moves freely and labor moves
at a exogenous fixed cost. We consider the migration decision as an alterna-
tive investment to generate economic growth, and to study its consequences.
Migration can increase investments in education and increase human capital
acquisition. These changes in human capital have consequences on inequality
in labor sending developing countries. Do migration and remittances increase
or decrease inequality in the home country of migrants? Do the inequality
patterns change across time? Does migration affect the factors that gener-
ate inequality? We consider productivity differences to explain the different
effects that migration and remittances can have on inequality.

There is an increasing acceptance that “education and migration decisions
are likely to be jointly determined by each other”, Hanson (2008, p. 16). For
this reason, our baseline endogenous migration model expands Docquier et
al.’s (2009) model where households choose production and migration as a
unity. In their model, remittances are the channel to equalize and maximize
household utility, and migration costs are exogenous at a constant value. Un-
like Docquier et al., we endogenize the decision concerning the generation of
human capital within households through investment in education. Human
capital units are obtained using a continuous and concave technology that
presents indivisibilities in education investment. One of the main differences
between our work and Docquier et al. (2009) is that we obtain migrants’
earnings and remittances proportional to their education level. In their pi-
oneer work, Lucas and Stark (1985) point out that income and remittances
increase with education. They study the motivations to remit for the case of
Botswana. Recently, Grogger and Hanson (2010) state that migrants choose
their destinations depending on their earnings possibilities, which suggests
that the wage of migrants highly depends on their human capital level.

Recent works have pointed out an inverse U-shaped relation between
migration and inequality as it was already suggested by Stark, Taylor and
Yitzaki (1986). Mckenzie and Rapoport (2007) observe an inverted-U shape
relation between wealth and migration history. They consider the networks
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of migrants as a channel to reduce migration costs and give the possibility to
the poorest families to migrate and become richer than without migration.
Docquier et al. (2009) also explain the inverse U-shaped relation between
migration history and income inequality. They argue that remittances may
increase income inequality and reduce wealth inequality in economies with
low migration history, whereas remittances decrease income and wealth in-
equality in economies with a long migration history, but they consider a
single destination wage. We try to complement these studies considering the
technological progress and the technological gap as alternative explanations
for the relation between migration and inequality. Therefore, we highlight
the importance of development as an engine to influence inequality and the
effects of migration on inequality.

The relation between economic inequality and growth has been widely
studied since the seminal work of Galor and Zeira (1993). Using different
interest rates for borrowers and lenders and indivisibilities in education, they
proved that the aggregate output and investment is affected by the initial
distribution of wealth in the short and the long run. We develop a model
similar to Galor and Tsiddon’s (1997) model to study the evolution of in-
equality and migration through technological process. Galor and Tsiddon
(1997) consider the level of aggregate human capital as the necessary input
for the evolution of technology. The level of technology determines the evolu-
tion of inequality and the process of development. In their work, they study
the evolution of human capital from parents to children and how the aggre-
gate distribution of human capital evolves over time. The interplay between
parents and children education (local effect) and the state of technology and
education (global effect) generate the convergence towards an unequal human
capital distribution in low technological levels, and towards an equal distri-
bution in high technological levels. Since we are interested in the effects of
migration on economic inequality, we also consider how both distributions of
income and wealth evolve over time, and how these distributions are affected
by the migration investment and the technological gap between source and
destination country of migrants.

Using a combination to migration decisions and technological levels, we
are able to characterize and compute remittances and introduce them as
a manner to increase consumption and investment in the home country of
migrants. Considering migration as a family investment implies a trade-off
between education and migration decisions because of financial constraints.
If the return to education is higher than the return to migration, the model
predicts that some families decide to invest in education and send a share
of the family abroad. Due to the higher earnings, the migrants with edu-
cation will remit more than the migrants without education as Bollard et
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al. (2009) point out. We also take into account the size of the household
that remains in the birth country, since the amount of remittances highly
depends on the relatives who do not migrate (Bollard et al. 2009). Because
of financial constraints, the interaction between migration and education re-
turns in the home and destination countries determines the education level.
Once remittances alleviate the liquidity constraints of the poorest and une-
ducated households, they prefer to invest in education because of the higher
returns to education. Moreover, the higher returns in the destination coun-
try increase the amount that households can invest in education. However,
the possibility of migration can increase the minimum amount of wealth to
be profitable to become educated. As higher the technological level is in the
home country, lower the minimum level of education that makes profitable
to become educated.

As the development process advances, we observe two different regimes of
migration rates, income and wealth inequality. In early stages of migration,
migration rates increase and the differences in wealth and income between
poor and rich families expand. In more advanced stages of technology, migra-
tion rates decrease if migration costs are fixed. It is observed that reducing
migration costs always increases migration as long as it is profitable. And, if
a technological barrier that generates convergence towards a unique wealth
distribution is overcome, the differences in income and wealth between rich
and poor households shrink because all the individuals become educated and
converge to an equal society. We consider the possibility that migration
accelerates this evolution. Remittances increase wealth inequality but also
decrease the threshold technology that makes the economy decrease inequal-
ity. As in Galor and Tsiddon (1997), these results are in line with Kuznets
hypothesis which supports the fact that developing countries experience an
increase in economic inequality, whereas more developed countries experience
a reduction of economic inequality across time.

The rest of the paper is organized as follows. In Section 2, we construct
the model with and without migration. Section 3 presents some empirical
evidence. Section 4 concludes.

2 The Model

2.1 Production

Consider a small and open to the world capital market economy where aggre-
gate production of a unique final good is given by a constant returns to scale
neoclassical production function. In every period t, production takes place
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using aggregate physical capital Kt and efficiency units of labor Ht. The final
output depends on an exogenous technological process {At}t≥0. The output
Yt produced at time t is

Yt = AtF (Kt, Ht) = AtHtf(kt),

where kt = Kt/Ht is the capital to efficiency units of labor ratio, and α ∈
(0, 1) indicates the elasticity of output with respect to physical capital in
production. The production function f(kt) is strictly increasing, strictly
concave and satisfies the Inada conditions,

f(0) = 0, lim
x→0

f ′(x) = +∞, lim
x→+∞

f ′(x) = 0.

We normalize the price of the final good to 1, i.e., we take the output
good as the numeraire. In a competitive equilibrium each factor price equals
its marginal product,

rt = AtFK(Kt, Ht) = f ′(kt),

and
wt = AtFH(Kt, Ht) = At (f(kt)− f ′(kt)kt) = Atw(kt),

where rt is the return to capital and wt is the wage per efficiency unit of
labor.

2.2 Factor prices

As a result of the assumption of small open economy, physical capital flows
into or out of the country so that the marginal product of physical capital
is equal to the constant world interest rate r. The constancy of the world
interest rate implies that the physical to efficiency units of labor is fixed
through time Kt/Ht = kt = k. Hence,

rt = r, and wt = Atw.

2.3 Human Capital Technology

The acquisition of human capital depends on investment in education. We
consider a continuous human capital technology as in Vidal (1998) and Ceroni
(2001), among others. However, there is a minimum education investment
necessary to increase the human capital efficiency units. The education level
e can be acquired through wealth investment. A share of the expenditure
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goods is allocated into education. The human capital production function is
given by

h(e) =


µ if e ≤ e0

µ+ (e− e0)η if e > e0

where µ ≥ 0, η ∈ (0, 1), and e0 ≥ 0. The human capital technology is such
that h(0) = µ ≥ 0, for all e > e0, h

′(e) > 0 and h′′(e) < 0, and satisfies that
lime→e+0

h′(e) = +∞ and lime→+∞ h
′(e) = 0.

2.4 Households

The economy is modeled as an overlapping generation of dynasties. There is
a continuum of households of size N composed by a continuum of individuals
who live for two periods. It is assumed that the size of the household is 1.
Households differ in the initial distribution of wealth. But all the members
in the household are assumed to equally share their wealth and education
level.

In the first period, households receive a wealth endowment bit in the form
of bequests from their parents. With this endowment, the household decides
how much to invest in education eit and savings sit. In the second period,
individuals work, consume, and make transfers to their offspring. Each indi-
vidual has a single child, and parents retire at the end of the second period.
There is no population growth.

Utility is derived from consumption and bequests to their offspring in the
second period of life. The second-period utility function is

Ut+1 = log(cit+1) + γ log(bit+1),

it belongs to the Joy of Giving family of utility functions and parents generate
utility from the transfers to their children rather than from the utility of their
children. We impose that γr < 1, which implies that bequests do not grow
until infinity.

In period t, a household with inherited wealth bit maximizes utility given
prices r, wt+1 subject to the following constraints:

sit ≥0; (1)

eit + sit =bit; (2)

cit+1 + bit+1 =wt+1h(eit) + (1 + r)sit; (3)

where (1) implies that households can invest sit ≥ 0 in the international cap-
ital markets but they can not borrow; (2) implies that households can invest
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their wealth endowment in education and/or savings; and (3) implies that
households choose per capita consumption and bequests in the second period,
and these expenditures are paid with household income. At the same time,
household income is composed by the salary, which depends on the education
level, and by the returns to savings. Moreover, because of the logarithmic
utility, consumption and bequests are non-negative, i.e., ct ≥ 0 and bt ≥ 0.
Households can not leave debt to their children, i.e., children can not pay for
parents consumption. Although data shows that some remittances are sent
to parents, we do not consider children as an alternative channel to provide
household income.

Given the assumption about the utility function and the human capi-
tal production function, there exists a unique equilibrium solution for each
amount of received bequest to the maximization problem. The homothetic
preferences assumption over consumption and bequests implies that house-
holds maximize income, and spend a share 1/(1 + γ) of income on consump-
tion and a share γ/(1 + γ) on bequests.

Let e(At) be the minimum amount invested in education that is worth
to become educated, so e(At) > e0. It is the minimum education investment
such that the wage income is equal to the income without education, i.e.,

Atwh(e(At)) = (1 + r)e(At) + Atwµ. (4)

Let e(At) be the maximum amount invested in education, e(At) ≥ e(At). It
is the education investment such that the return to education is equal to the
returns to savings,

e(At) = (h′)
−1

(
1 + r

Atw

)
= e0 +

(
ηAtw

1 + r

) 1
1−η

. (5)

We only take into account technological levels high enough as to ensure
the existence of e(At). Otherwise nobody chooses to become educated and
the economy converges to a situation where nobody becomes educated. The
human capital technology ensures the existence of e(At), since the marginal
returns to education are decreasing from infinity to zero. We can observe
from (4) that the minimum education level e(At) decreases with the level of
technology At. In contrast, from (5) we observe that the maximum education
level e(At) increases with the level of technology At.

When households maximize income, they choose the level of education
and savings as a function of the inherited bequest.

a. If bit ≤ e(At), then eit = 0 and sit = bit.
If the wealth of the household is not high enough as to find it profitable
to become educated, they generate wealth without education.
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Figure 1: Evolution of bequests.

b. If e(At) < bit < e(At), then eit = bit and sit = 0.
If the wealth of the household is high enough as to find it profitable to
become educated, households choose the maximum possible level of edu-
cation that they can pay for. As they cannot afford the optimal level of
education, they do not save and invest all their wealth in education.

c. If bit ≥ e(At), then eit = e(At) and sit = bit − e(At).
If the household wealth is higher than the optimal educational investment,
households spend the optimal amount in education, and the rest of their
wealth is saved and invested in international capital markets.

Therefore, given the technological level At and the level of bequests bit,
we obtain the optimal savings sit = s(bit, At), education eit = e(bit, At) deci-
sions, and human capital efficiency units hit = h(eit, At) = h(e(bit, At)) that
households supply.

2.5 The Evolution of Wealth Within a Dynasty

The household wealth evolution is determined by the evolution of bequests.
Figure 1 shows the evolution of bequests for two different technological levels:
high and low, where subscript h denotes high and subscript l denotes low. As
noticed before, the interval between the minimum and maximum values of
education expands with the technological level At. In the previous section we
characterized the amount devoted to bequests for every dynasty as a function
of the inherited bequest. Therefore, we can characterize the evolution of
bequests within a dynasty as a function of their initial wealth.
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The wealth dynamics of dynasties are characterized by

bit+1 = ψ(bit, At)

=



γ
1+γ

(Atwµ+ (1 + r)bit) if bit ≤ e(At)

γ
1+γ

Atw(µ+ (bit − e0)η) if e(At) < bit < e(At)

γ
1+γ

(
Atw

(
µ+

(
ηAtw
1+r

) η
1−η
)

+ (1 + r)(bit − e(At))
)

if bit ≥ e(At).

   
  

   
  

   
  

   
  bt+1

btb(A)ba(A) bb(A) bc(A)

45 ◦

6

-�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Figure 2: Evolution of bequests across dynasties for A > Â and A < Â.

We can consider different technological levels. For the moment we only
consider the case where the technological level is fixed over time. Let Â be
the technological level which the long-run distribution converges towards a
single steady state if the technological level is higher than Â, and the long-run
distribution converges to two steady states if the technological level is lower
than Â. The following proposition characterizes the evolution of dynasties
over time when the technological level is fixed.1

Proposition 1. Consider the dynamical system bit+1 = ψ(bit, A).
If the dynamical system displays a single steady-state equilibrium, then

lim
t→ +∞

bit = b(A).

1Proposition equivalent to Proposition 2.2 in Galor and Tsiddon (1997).
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If the dynamical system displays three steady state equilibria, then

lim
t→ +∞

bit =


ba(A) if bi0 ∈ [0, bb(A))

bc(A) if bi0 ∈ (bb(A),+∞).

Proof. As can be seen in Figure 2, the dynamical system bit+1 = ψ(bit, At)
converges to a single steady state or to three steady states. The technological
level determines the number of steady states. If the technological level is
higher than the threshold technology Â the system converges to a single
steady state b(A). Whereas, if the technological level is lower or equal than
Â the system has three steady states ba(A), bb(A), and bc(A), where ba(A)
and bc(A) are stable and bb(A) is unstable.

Given a technological level, the initial distribution of wealth characterizes
the long-run distribution of wealth. If the dynamics of bequests are char-
acterized by three steady states, the long-run distribution is a completely
polarized wealth economy, whereas if the dynamics of bequests are char-
acterized by a single steady state, the long-run distribution is an equally
distributed wealth economy. Thus, there are two different wealth distribu-
tion patterns in the long run that depend on the technological level. Hence,
if the technological process overcomes the technological level Â, households
converge towards an equally distributed economy, whereas if the technolog-
ical process that does not overcome the technological level Â, the economy
converges towards a polarized and unequally distributed economy.

2.6 The Evolution of the Wealth Distribution and Tech-
nological Progress

The evolution of wealth determines the evolution of wealth inequality in the
economy. At the same time, we have observed that the technological level
determines wages, income and next generation wealth. Hence, the techno-
logical process {At}t≥0 characterizes the wealth evolution of dynasties and
the aggregate wealth distribution across time.

Suppose that the wealth distribution of the parent generation in time 0 is
characterized by the density function g0(b

i
0). The density function is defined

over the nonnegative real numbers, i.e, households can not hold debt in any
period. It is assumed that the size of the continuum of households is constant
and equal to N , therefore,∫ +∞

0

gt(b
i
t)db

i
t = N, t = 0, 1, 2, ...
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For a stationary technological level A, the number of steady state equilibria of
the wealth dynamics characterizes the aggregate human capital distribution
in the long run. Whenever there are multiple steady state equilibria, the
number Lu of low-skilled households in the long run is

Lu =

∫ bb(A)

0

gt(b
i
0)db

i
t,

whereas the number Ls of high-skilled households is

Ls =

∫ +∞

bb(A)

gt(b
i
0)db

i
t.

The following proposition summarizes the long-run distribution for a level of
technology A.2

Proposition 2. Consider a stationary technological level A.
If the dynamical system bit+1 = ψ(bit, A) displays a single steady state equilib-
rium b(A), then

lim
t→ +∞

gt(b
i
t) = b(A) with a mass of N.

If the dynamical system bit+1 = ψ(bit, A) displays three steady-state equilibria
(ba(A) and bc(A) locally stable, and bb(A) locally unstable), then

lim
t→ +∞

gt(b
i
t) =


ba(A) with a mass of Lu

bc(A) with a mass of Ls.

Proof. It follows from Proposition 1.

For a given stationary level of technology, the initial distribution of wealth
determines the long-run distribution of wealth. If the wealth dynamics are
characterized by multiple locally stable steady states, the density function
converges to a two mass points distribution. Hence, the economy converges
towards a completely polarized and unequal economy with a mass Lu of
poor households and a mass Ls of rich households, regardless of the ini-
tial distribution. However, if the wealth dynamics are characterized by a
single steady state, the density function converges to a single mass point
distribution. Hence, the economy converges towards a uniform and equally

2Proposition equivalent to Proposition 3.1 in Galor and Tsiddon (1997).
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distributed economy composed by high-skilled households, regardless of the
initial distribution.

It is assumed that the level of technology evolves with the exogenous
process {At}t≥0. For every dynasty, given the initial level of wealth bi0 and the
technology level At, the function ψ characterizes the bequests that household
leave to their children. The aggregate distribution in the next period follows
from the distribution in the initial period, i.e., g1(b

i
1) = g0(ψ

−1(bi1, A0)). In
fact, we can generalize this relation for all the periods,

gt+1(b
i
t+1) = gt(ψ

−1(bit+1, At)).

If technology is nondecreasing,i.e. At+1 ≥ At, for the same amount of
bequests inherited, households invest in education the same or more amount
of wealth in the next period, because the returns to education are higher.
Moreover, some of the households that do not invest in education, in the
next period will invest in education because the minimum level of investment
e(At) diminishes. Hence, the group of individuals Ls that tends to the higher-
wealth steady state can increase because the wealth bb(At) that determines
the size of the group in the long run diminishes as well, and, consequently,
group Lu shrinks. Therefore, the higher investment in education by the high-
skilled group leads to increases in output in conjunction with an increase in
the polarization of the distribution of wealth, human capital, and income.

Assuming that there is a time period t̂ in which the technological level
exceeds the threshold Â, implies that the dynamical system bi

t̂+1
= ψ(bit, At̂)

is characterized by a single steady state. From this period onwards, the
economy converges to a decrease in polarization in the distribution of wealth,
human capital, and income.

Therefore, in time periods in which the dynamical system bit+1 = ψ(bit, At)
is characterized by multiple steady-state equilibria, the distribution of wealth
gravitates towards increased polarization, whereas in periods in which the
dynamical system is characterized by a unique globally stable steady-state
equilibrium the distribution of wealth gravitates towards diminished polar-
ization.

2.7 Economy with International Labor Movements

In the previous section labor was immobile. Now households have access
to migration. Households can achieve a higher wage in a destination coun-
try. Migration is treated as an alternative investment that lets households
increase their income. This extra source of income can mitigate the borrow-
ing constraints to invest in education to the next generation. It is assumed

12



that the destination country has an equivalent production function except
for the technological level. The level of technology in the destination country
is assumed to be the technology frontier A, and A ≥ Â, then the destina-
tion country decreases inequality. The home country follows a technological
process {At}t≥0. We treat the home country of households as a developing
country, whereas the destination country is treated as a developed one. This
assumption is in line with Kuznets hypothesis: more advanced economies
tend to be more equally distributed than developing ones

For simplification purposes, it is also assumed that the wage in the des-
tination country does not change with migration. The labor share in the
receiving economy is not affected by the arrival of new workers. We simplify
this problem because we are interested in the effects in the home country of
migrants. Furthermore, many studies reveal small effects or even no effects
of migration on wages in the host country, although other studies consider
the effects on the low-skilled workers wages.3

In the previous section, households received a wealth endowment b from
their parents in the first period. With this endowment households decide
education e and savings s. Now, they also decide the household share m
that migrates at the end of the first period. In the second period, individuals
consume and bequeath to their offspring. The household share can be related
to the number of people who move, and the time spent in the migration
country. If the household migrates, it has to pay a fixed cost F proportionally
to the share of the household that migrates.4

Migrants also decide the quantity to remit that maximizes the household
utility. Remittances R correspond to the quantity that maximizes the welfare
of the household. Households pay for the costs of migration, and migrants
remit to compensate for these costs. Remittances correspond to the direct
transfers that migrants send to their family.

Utility is derived from consumption and bequests to offspring in the sec-
ond period of life. Individuals decide the share of the household that mi-
grates, and utility depends on whether there is a share of the household that
migrates or not. The second-period utility function is

Ut+1 = mt log(ci,ft+1)+(1−mt) log(ci,ht+1)+γ
(
mt log(bi,ft+1) + (1−mt) log(bi,ht+1)

)
,

where superscript f denotes foreign consumption and bequests, those of mi-
grants, and superscript h denotes home consumption and bequests, those of

3Some examples of no effects of migration on wages are: Friedberg and Hunt (1995),
Ottaviano and Peri (2007). An example of effects of migration on the low-skilled wages is
Borjas (2003).

4This type of costs are used by Docquier et al. (2009) in a dynamic framework and
McKenzie and Rapoport (2007) in a static one.
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non-migrants. This utility function puts weights to the migrant and non-
migrant part of the household, proportional to the size of the household that
migrates. The weights equate the migrant and the non-migrant per capita
consumption and bequests in equilibrium.5

In period t, a household with inherited wealth bit maximizes utility given
prices r, w and technological levels At and A subject to the following con-
straints:

sit ≥ 0; (6)

eit + sit +mi
tF = bit; (7)

mi
t

(
ci,ft+1 + bi,ft+1

)
+Ri

t+1 = mi
t

(
Awh(eit) + (1 + r)sit

)
, if mi

t > 0; (8)

(1−mi
t)
(
ci,ht+1 + bi,ht+1

)
= (1−mi

t)
(
At+1wh(eit) + (1 + r)sit

)
+Ri

t+1, if mi
t < 1;

(9)
and

mi
t ∈ [0, 1]. (10)

(6) states that households can invest in the international capital markets
but they can not borrow; (7) states that households can invest their wealth
endowment in education, savings, and migration. Migration costs are propor-
tional to the share of the household that migrates; (8) states that if there is
a share of the household that migrates, the migrant share decides per capita
consumption, bequests and remittances in the second period. These expen-
ditures should be financed through the income in the destination country; (9)
states that, if the household has not fully migrated, the non-migrant share
decides per capita consumption and bequests in the second period. These
expenditures should be financed through the income in the birth country
and the received remittances from the migrant share; and (10) states that
the migration share should be feasible.

The assumption that households maximize utility as a unity implies that
individuals within a household share costs and benefits. In the case that a
share of the household migrates, i.e., for mi

t ∈ (0, 1), we obtain that

ci,ht+1 = ci,ft+1 ≡ cit+1, and bi,ht+1 = bi,ft+1 ≡ bit+1,

consumption and bequests are equal for the individuals who remain in the
birth country and the ones who migrate. Whenever the entire household has
migrated, m = 1,

ci,ht+1 = 0, ci,ft+1 ≡ cit+1, bi,ht+1 = 0, and bi,ft+1 ≡ bit+1.

5Docquier et al. (2009) use the same result but do not write the utility.
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And, if nobody in the household has migrated, m = 0,

ci,ht+1 ≡ cit+1, ci,ft+1 = 0, bi,ht+1 ≡ bit+1, and bi,ft+1 = 0,

where

cit+1 =
1

1 + γ

((
Amt + At+1(1−mt)

)
wh(e) + (1 + rt)st

)
,

consumption is a share 1/(1 + γ) of household income, and

bit+1 =
γ

1 + γ

((
Amt + At+1(1−mt)

)
wh(e) + (1 + rt)st

)
,

the rest of income is devoted to bequests. Remittances are the channel to
equalize consumption at home and abroad. This amount of money that
migrants send back home lets households increase and equate consumption
and utility. In equilibrium,

Ri
t+1 = mi

t(1−mi
t)(A− At)wh(eit),

6

remittances are a concave function of the migration share, and increase with
the technological gapA−At between destination and source countries. When-
ever m = 0 or m = 1, Ri

t+1 = 0.
The education, savings and migration decisions are taken to maximize the

second period household income. The problem can be reduced to maximize

Incomet+1 = mi
tAwh(eit) + (1−mi

t)Atwh(eit) + (1 + r)sit

subject to
sit ≥ 0,

eit + sit + Fmi
t = bit,

and
mi
t ∈ [0, 1].7

As in the economy without migration, there are education levels that
determine which individuals invest in education and what is the maximum

6Equivalent to the expression of Docquier et al. (2009) with a quadratic production
function.

7One of the classical dichotomies in the migration literature is whether migrants max-
imize relative or absolute differences in income. The model uses absolute differences in
wages and not relative differences to explain migration incentives. Grogger and Han-
son (2010) highlight that absolute differences explain better migration determinants than
relative differences as opposed to Borjas (2000).
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amount they invest. Let e(A − At) be the minimum amount invested in
education that makes it profitable to become educated. And let e(A−At) be
the maximum amount invested in education. The maximum amount invested
in education is higher or equal when households consider migration as an
alternative investment. In fact, it is higher as long as migration is profitable
for individuals. The possibility of higher returns in the destination country
enlarges education investment, migration incentivizes higher education. In
contrast, migration can be a disincentive for low levels of education. The
minimum amount that makes it profitable to become educated is higher or
equal. The possibility of migration makes households prefer to use some
resources in migration instead of starting to become educated.

Households invest all their wealth in migration and education until an
optimum level. In the case that households find optimal to invest in savings it
can be because it is only profitable to migrate to highly educated households,
or because migration is not profitable to anyone. In the case that migration
returns are higher than savings returns, optimal migration can be obtained
as the maximum of function

Φ(mi
t|bit) = (At +mi

t(A− At))h(bit − Fmi
t),

where mi
t ∈ [0,min{bit/F, 1}]. Φ takes into account the income produced

when there are no savings, and households can invest in education and/or
migration. Its domain reflects the liquidity constraints that households face.

We can distinguish two parts in the function that characterizes migration
investment. Figure 3 presents the function Φ for different domains. If bit ≤
e0, this function is linear in mi

t since the returns to education are constant
and households can only invest in migration. Although Figure 3 shows it
increasing, it can be increasing or decreasing depending on the technological
gap, as we discuss later. If bit > e0, it is strictly concave for mi

t ≤ (bit−e0)/F ,
and it is linear for mi

t > (bit − e0)/F .
Φ defines a function φm that returns the optimal migration investment

for every received bequest, i.e., mi
t = φm(bit).

8 In the case that there are two
maximums we assume that the function φm returns the smallest migration
share.

8The maximum exists because Φ is continuous and its domain
[
0,min{bit/F, 1}

]
is a

compact set. Notice that using the Implicit Function Theorem in the strictly concave part,
migration is increasing in bequests

∂φm(bit)
∂bit

=
(A−At)h′(bit − Fmi

t)− F (mi
tA+ (1−mi

t)At)h
′′(bit − Fmi

t)
2(A−At)h′(bit − Fmi

t)− F 2(mi
tA+ (1−mi

t)At)h′′(bit − Fmi
t)
≥ 0.

16



"
"
""

m

b < e0
Labor
Income

6

-

"
"
""

m

b > e0

Labor
Income

6

-

Figure 3: The Function Φ.

We can apply the same argument for the education investment. Let φe be
the function that returns the optimal education investment given the received
bequest, i.e., eit = φe(b

i
t).

9

We can distinguish different optimal decisions depending on the techno-
logical gap to migration costs ratio. We can consider three different regimes:
High, Low and Very low. These regimes are characterized by the returns to
migration, education and savings.

The High regime is the difference in technology levels which is worth
to migrate to all households. Migration costs are lower than the return to
migration for even uneducated households,

(A− At)wµ > (1 + r)F.

The Low regime is the difference in technology levels which is only worth
to migrate to highly educated households, households in the upper part of the
wealth distribution. i) Migration costs are higher or equal than the return
to migration for uneducated households, and ii) the return to migration is
higher than the migration costs and savings (due to the extra education) for
the highly educated households,

i) (A− At)wµ ≤ (1 + r)F,

and
ii) Awh(e(A))− Atwh(e(At)) > (1 + r)(F + e(A)− e(At)),

9Notice that education investment increases with wealth. Using the Implicit Function
Theorem we obtain that

∂φe(bit)
∂bit

=
η

(1− η)
(eit − e0)η

h(eit)
=

η

(1− η)
h(eit)− µ
h(eit)

> 0.

17



Finally, the Very low regime is the difference in technology levels which
is not worth to migrate to any household. The return to migration is lower
or equal than migration costs and savings (due to the extra education) for
even the highly educated households,

Awh(e(A))− Atwh(e(At)) ≤ (1 + r)(F + e(A)− e(At)).

The Very low regime is equivalent to the economy without labor movements
because migration is not profitable. The economy is in a high technological
level and households do not benefit from migration. We will not consider this
case in the rest of the work since we are interested in the effects of migration.

1. High regime
This case corresponds to countries with a low productivity level or with
a very low migration costs that experience a reduction in their labor
due to migration. In this case, even the poorest households profit from
migration. The optimal choices of households depend on the inherited
wealth of the household.

The function Φ determines the optimal migration level. Because the
poorest households profit from migration, the slope is positive in its
linear part. Hence, the maximum of Φ is min{bit/F, 1} if it is attained
in the linear part. If it is attained in the strictly concave part, the
maximum is attained when Φ′(mi

t|bit) = 0 (or mi
t = 0 if Φ′(mi

t|bit) 6= 0,
for all mi

t ∈ [0, (bit − e0)/F ]).

We can distinguish two subcases. As can be seen in Figure 3 there can
be a bequest level that has two maximums. We assume that in this case
households prefer to send the smallest share possible to the destination
country. This bequest level determines the minimum amount e(A −
At) invested in education. However, it can also be the case that the
technological gap is so high that the maximum is always attained at
min{bit/F, 1}. In this case households always prefer to migrate than
become educated because the opportunities in their country are too
low compared to the destination country. We assume that migration
costs F are high enough as to ensure that not all the households prefer
to migrate before becoming educated.

The choices of households can be summarized as follows:

a. If bit ≤ e(A− At), then sit = 0, eit = 0, and mi
t = bit/F .

The poorest households do not save and invest all their wealth in
migration.
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b. If e(A − At) < bit < e(A − At) + F then sit = 0, eit = φe(b
i
t), and

mi
t = φm(bit) = (bit − φe(bit))/F .

If the wealth of the household is high enough, households choose
the optimal combination of education and migration depending on
their wealth. However, as they can not afford the optimal level of
education and entirely migrate, they do not save and invest all their
wealth in education and migration.

c. If bit ≥ e(A−At)+F then eit = e(A), sit = bit−e(A)−F , and mi
t = 1.

This case is for the unconstrained households who can choose the
optimal level of education, migrate and still have some wealth to be
saved.

Poor households invest all their wealth in migration. If the returns
to education are higher than the returns to migration, the migration
share falls and households start to invest in education. In the case that
education is profitable, both education and migration increase with
wealth until achieving the optimal choices. Then, households start
saving.

2. Low regime
This case corresponds to countries with a productivity level and mi-
gration costs. In this case, only the households wealthy enough profit
from migration. The poorest households do not migrate and save their
endowments. Minimum education is determined by home technology.
In this case, the slope of the linear part in the Φ function is negative,
which prevents households to migrate unless they are educated.

The optimal decisions of households are characterized by:

a. If bit ≤ e(A− At), then sit = bit, e
i
t = 0, and mi

t = 0.
This is the case of the poorest households. If the wealth of the house-
hold is not high enough as to find it profitable to become educated
nor migrate, these households invest all their wealth in savings.

b. If e(A − At) < bit < e(A − At) + F , then sit = 0, eit = φe(b
i
t), and

mi
t = φm(bit).

If the wealth of the household is high enough, households choose the
optimal combination of education and migration depending on their
wealth. There will be households that choose to become educated
and do not migrate. As they cannot afford the optimal level of
education and entirely migrate, they do not save and invest all their
wealth in education and migration.
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c. If bit ≥ e(A−At)+F then eit = e(A), sit = bit−e(A)−F , and mi
t = 1.

This case is for the unconstrained households who can choose the
optimal level of education, migrate and still have some wealth to be
saved.

We have observed that, if households invest in education and migration,
the higher the received bequest the higher the education investment and
the share of the household that migrates. Since the optimal migration
is obtained in the strictly concave of the function Φ. The migration
share and the education investment increase with wealth. The opti-
mal decisions depend on the initial wealth of the household, and the
possibilities in the destination country.

The following proposition summarizes the evolution of migration rates.

Proposition 3. In an economy with international labor movements:

i) migration is profitable if the technological gap to migration costs ratio is
high enough;

ii) if the technological gap to migration costs ratio is low, only wealthy and
highly educated households migrate and the migration share increases
with wealth;

iii) if the technological gap to migration costs ratio is high, the migration
share of uneducated households does not decrease with wealth unless the
household becomes educated. If the household is educated, migration and
education increase with wealth.

Hence, given fixed migration costs, aggregate migration rates increase with
wealth, and decline if the technological process reduces the technological gap.
And, given a technological level, a reduction in migration costs increases ag-
gregate migration rates.

Proof. i, ii and iii follow from the optimal decisions of households above.
If households have more wealth, they will spend a higher amount in migra-
tion unless they become educated. But, other households that before were
educated will increase their amount invested in education and the aggregate
migration rate will increase. For fixed migration costs, as the technological
gap is reduced less households benefit from migration, and migration rates
become lower. For a fixed technological level, a reduction in migration costs
increases the amount of households that can benefit from migration and in-
creases the aggregate rate of migration.
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Figure 4: Migrant Size and Selection for a fixed technological gap and differ-
ent migration costs.

This proposition characterizes the size and selection of migrants and
states that it depends on the technological gap to migration costs ratio.
Countries characterized by a low ratio select individuals to migrate with
high skills, and countries characterized by a high ratio select individuals with
high and low skills. Figure 8 illustrates the selection and size of migrants for
different migration costs and a fixed technological gap.

The migration literature emphasizes the role of past migration reducing
migration costs through networks. A reduction in migration costs changes
the ratio that determines the size and the individuals who decide to migrate,
higher migration reduces the ratio of high to low skilled migrants (Docquier
et al. 2009). In our model, a reduction in migration costs can change coun-
tries from low to high regimes. Hence, a reduction in migration costs can
explain in our model that some countries change their pattern in the selection
of migrants, countries with a high technological level near to the technology
frontier can be in the high ratio due to a reduction in migration costs. A
change from low to high regime reduces the rate of high to low skilled mi-
grants.

2.7.1 The Evolution of Wealth and Income in an Economy with
International Labor Movements

In a dynasty, wealth evolution is determined by the evolution of bequests.
The possibility of migrating generates an extra source of income that can
modify the evolution of bequests. In the economy without migration we can
characterize the dynamics of bequests as a function of received bequests and
the level of technology. In this case, we also take into account the level of
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technology in the destination country and migration costs.
For the High and Low regimes, the wealth dynamics are characterized by:

bit+1 = ψ(bit;At, A, F )

=



γ
1+γ

(W (bit) +R(bit)) if bit ≤ e(A− At)

γ
1+γ

W (bit) if e(A− At) < bit < e(A− At) + F

γ
1+γ

(W (bit) +R(bit)) if bit ≥ e(A− At) + F,

where W (bit) =
(
At + (A− At)φm(bit)

)
w(µ + (φe(b

i
t) − e0)

η) and R(bit) =
(bit − φm(bit)F − φe(bit)) (1 + r) are labor and capital income respectively.

In the economy without migration, given a technological level, the initial
distribution of wealth characterizes the long-run distribution of wealth. If the
dynamics of bequests are characterized by three steady states, the long-run
distribution is a completely polarized wealth economy. If the dynamics of
bequests are characterized by a single steady state, the long-run distribution
is an equally distributed wealth economy. Thus, there are two different wealth
distribution patterns in the long run that depend on the technological level.

In the economy without migration, Â is the threshold technology that
determines whether the dynamical system bit+1 = ψ(bit, A) has one or two

stable steady states. Let Âm be the threshold technology that determines
whether the dynamical system bit+1 = ψ(bit, A,A, F ) has one or two stable
steady states.
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Figure 5: Comparison of the evolution of bequests across dynasties.

Figure 5 compares the evolution of bequests in an economy with a low
productivity level, i.e., the dynamical system is characterized by two stable
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steady-state points. The black line represents the evolution without migra-
tion and the red and green lines represent the evolution with migration. Two
different migration regimes are presented, High regime in the left side and
Low regime in the right side. As we can observe, migration is profitable to
all households in the High regime whereas it is only profitable to educated
households in the Low regime. Thus, bequests left to children increase in
the presence of migration as long as it is profitable. Since the productivity
level is equal in both scenarios (the black line is the same) what determines
whether the economy is in High or Low regime are the migration costs. Lower
migration costs are related to the High regime. Within the High regime the
green line shows lower migration costs than the costs of the red line case.10
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Figure 6: Comparison of the evolution of bequests across dynasties.

The economy without access to migration converges to a polarized or
equally distributed economy depending on the technological level. We have
observed that with access to migration the distribution of bequests within a
dynasty changes. These changes affect the wealth and income distributions
in the short and in the long run. The higher amount of bequests left to the
next generation generates higher inequality in the distribution of wealth and
income. Nevertheless, this higher amount reduces the technology threshold
necessary to reduce polarization as can be seen in Figure 6. As in the economy
without migration we observe:

10Galor and Tsiddon (1997) use a numerical example to illustrate the evolution in the
dynamical system that relates parents and children human capital. This example presents
diminishing complementarity between resources invested and parents human capital. In
our scenario, diminishing migration costs due to past migration leads to the same type of
movement in the dynamical system of bequests. Green and red lines show the movement
of the dynamical system.
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In time periods in which the dynamical system bit+1 = ψ(bit, At, A, F ) is
characterized by multiple steady-state equilibria, the distribution of wealth
and income gravitate towards increased polarization, whereas in periods in
which the dynamical system is characterized by a unique globally stable
steady-state equilibrium the distributions of wealth and income gravitates
towards diminished polarization.

Proposition 4. The effects of migration and remittances on inequality de-
pend on the technological level and migration costs.

i) Migration and remittances increase inequality in countries with low tech-
nological levels and high migration costs.

ii) Migration and remittances reduce inequality in countries with high tech-
nological levels or low migration costs.

iii) Migration and remittances reduce the technological level that determines
whether the economy increases or decreases economic inequality.

Proof. Low technological level implies that economy increases polarization
in wealth. The migration possibility increases the wealth of poor house-
holds but it increases more for wealthier households that can invest in both
education and migration. Since the level of technology is so low that the dy-
namical system ψ still displays two stable steady states, migration increases
economic inequality. However, if technology advances and the dynamical sys-
tem displays one stable steady state. Economy reduces economic inequality,
and migration and remittances increase the level of wealth that households
converge to.

Finally, the technological threshold Â and Âm that determine the long-
run wealth distribution satisfy e(Â) = ψ(e(Â), Â) and e(A− Âm) = ψ(e(A−
Âm), Âm, A, F ) for the dynamical systems bit+1 = ψ(bit, A) and bit+1 = ψ(bit, A,A, F )
respectively. In other words, the kink of ψ lays on the 45 degree line. Since
the returns to wealth are higher with access to migration, the technology
threshold is lower with access to migration, as can be seen in Figure 6.

3 Empirical Evidence

3.1 Data

The main variables of interest are inequality, level of technology, migration
costs, and bilateral data on migration. Data on inequality are obtained from
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WIID (World Income Inequality Database) version 2.0c which extends the
dataset developed by Deninger and Squire (1996). The level of GDP per
worker and the level of GDP per capita from World Bank indicators are
a proxy for technology. From Glick and Rose’s (2002) we obtain the log
of distance between countries, whether countries have a common language,
share colonial origins, or have common borders that we use as proxy to
migration costs. Bilateral data on migration come from Docquier, Lowell
and Marfouk (2009). We use DLM to refer to the Docquier, Lowell and
Marfouk database in the rest of the paper.

DLM provides information on migration to 30 OECD countries and South
Africa disaggregated by countries of origin and three educational levels for
the years 1990 and 2000. This dataset considers migrants above 25 years
old; for this reason, we can use it as a proxy to migrants who have finished
their education. Nevertheless, illegal migration is only collected for the US;
therefore, it is expected to underestimate migration of the low-skilled.

There are also some other variables such as the human capital Gini index.
It is drawn from Castelló-Climent and Domenech (2002). Human capital Gini
captures differences in the distribution of human capital across countries and
time. Castelló-Climent and Domenech (2002) use educational acquisition
from Barro and Lee (1996) dataset to explain human capital distributions.
Other indicator variables such as countries that signed the Schengen agree-
ment, whether countries are in Africa or Latin America, and whether the
host country is english speaking have been constructed.

3.2 Migration Size

There are several testable predictions of the model that are related to pre-
vious migration literature. Mayda (2008) and Grogger and Hanson (2010),
among others, use different datasets on bilateral migration flows to OECD
countries to explain the determinants of the migration size. The main forces
driving migration are differences in income and migration costs. At the same
time, Beine et al. (2008) use diasporas as a channel to explain the network
effects of reducing migration costs and the flow of migration. Similar to
these works we use differences in productivity levels that explain income dif-
ferences and migration costs. In line with previous findings, our theoretical
model predicts that higher differences in productivity and lower migration
costs increase migration. To highlight these results, we run a simple cross-
country OLS regression of bilateral migration flows of the following form
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ln(m(i, j, t)) = cte+ a1 ∗ ln(TechGap(i, j, t)) + a2 ∗ ln(MigCost)
+ a3 ∗ ln(WealthLevel(i, t)),

where m(i, j, t) is the migration rate from country i to country j, i.e., the
amount of people above 25 years old from country i in country j divided by
the population from country i. Population is estimated by the sum of the
labor force participation and the total emigrants from country i.

There are many countries with no migration relation between them. To
avoid the high number of zeros in the stock of migrants from one country
to other, we use logarithms so that countries with no migration relation are
not taken into account in the regression. There can also be other different
types of problems as measurement errors or omitted variables. For example,
the use of GDP per worker diferences can not reflect accurate enough the
technolgical gap.

Proposition 3 states that migration should increase with the technological
gap to migration costs ratio. Hence, we expect signs of parameters to be
a1 > 0 and a2 < 0. Proposition 3 also states that migration increases with
the level of wealth, i.e., we expect a3 > 0. In Table 1 we can observe regression
results that are in line with our predictions. The first two columns regress the
log of migration rate from country i to country j to the log of technological
gap (difference in GDP per worker), the log of average wealth level (GDP
per worker in the source country), and migration costs (measured by the log
of distance and dummy variables with value 1 if the countries share a border,
have a common language, have some colonial linkage, the destination country
is english speaking, or the country has signed the Schengen agreement).

Third column uses migration rates of 1990 to explain migration rates of
2000. Using migration rates of 1990 increases the fit of the sample and still
maintains the signs of the regression. However, half of the sample is lost
when we include migration of 1990. Contrary to previous works, the dummy
variable that indicates whether countries signed the Schengen agreement is
not significant. Moreover, migration in 1990 makes dummies for common
border and colonial linkages to lose its significance.

In the last two columns of Table 1, we add human capital Gini index.
As predicted by the model, a higher index leads to a reduction in migration
due to wealth constraints that impede individuals to migrate. In our model,
higher Gini is related to high educational costs and/or higher wealth differ-
ences, whereas low Gini can reflect low educational costs and/or low wealth
differences. The former is related to a reduction of migration and the latter
is related to an increase of migration. Indeed, the reasoning behind educa-
tional costs and human capital inequality goes as follows: given an aggregate
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Dependent variable: ln(migration rate from country i to country j)
ln(TecGap pw) .521 .523 .255 .603 .133

.041∗∗ .041∗∗ .019∗∗ .046∗∗ .017∗∗

ln(GDP pw source) .930 .921 .146 .883 .046
.041∗∗ .042∗∗ .019∗∗ .061∗∗ .022∗

Human Capital Gini -2.094 -.241
.287∗∗ .108∗

border 1.187 1.184 .154 .516 .165
.237∗∗ .237∗∗ .098 .303∗ .099+

common language 1.452 1.450 .187 1.350 .148
.113∗∗ .113∗∗ .051∗∗ .123∗∗ .042∗∗

colony 2.376 2.382 .066 2.219 -.011
.197∗∗ .197∗∗ .088 .211∗∗ .072

ln(distance) -.904 -.884 -.296 -1.069 -.107
.045∗∗ .050∗∗ .020∗∗ .057∗∗ .020∗∗

anglophone dest 2.301 2.305 .347 2.459 .202
.082∗∗ .082∗∗ .039∗∗ .097∗∗ .035∗∗

Schengen .117
.129

ln(migration rate in 1990) .857 .916
.006∗∗ .006∗∗

constant -16.752 -16.876 -2.549 -14.788 -1.341
.787∗∗ .798∗∗ .364∗∗ 1.025∗∗ .364∗∗

number of observations 4413 4413 2174 2755 1351
R2 0.3730 0.3731 0.9333 0.4644 0.9683
Standard errors are presented under each estimated coefficient.
+ significant at 10%; * significant at 5%; ** significant at 1%.

Table 1: Bilateral migration rates.

human capital level and wealth distribution, higher educational costs are re-
lated to more people with less education and less people with more education
than a country with lower educational costs; equivalently, given an aggregate
human capital level and educational costs, a more polarized wealth distribu-
tion is related to more people with less education and less people with more
education than a country with an egalitarian wealth distribution.11

11The same reasoning applies if we consider ability randomly and independently dis-
tributed among individuals.
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3.3 Selection

Migrant selection refers to the skill composition of migrants. Previous liter-
ature differenciates two types of workers –high- and low-skilled– depending
on their educational level. It is said that there is positive (negative) selection
of migrants if the ratio of high- to low-skilled migrants is higher (lower) than
the same ratio for non-migrants. Here, we also consider the medium-skilled
migrants to understand better the composition and the wealth effects over
selection. In the characterization of migrant selection, Grogger and Hanson
(2010) do not consider the medium-educated, rather they consider individuals
with more and less than secondary education as a proxy to high- and low-
skilled individuals, respectively. However, Caponi (2006) studies the shape
of selection of Mexican migrants to the US for four educational levels: no
education, primary, secondary, and tertiary education.12 Similar to Caponi,
we can look at different countries using DLM dataset for three educational
levels. Therefore, we refer to migrant selection as the shape of selection.

DLM dataset is classified into three general groups of education: less
than secondary education or low-skilled migrants; migrants with secondary
education or medium-skilled migrants; and, more than secondary education
or high-skilled migrants. We obtain three migration selection patterns with
the exception of a few countries.13 Let us name each selection pattern as:
J-shape if migration is very low for individuals with secondary or less educa-
tion compared to the highly skilled ones; I-shape if migration increases with
education; and U-shape if individuals with secondary education migrate less
than the rest. Figure 7 shows an example of each possible shape.

In order to classify countries in each group we should define the groups.
The J-shaped group is composed by countries with lower rates of migration
for the low and medium skilled than that of the high skilled. Thus, we include
in the J-shaped group countries that the difference between migration rates
of low and medium skilled is smaller than a 10% difference between the
highest (high skilled) and lowest (medium or low skilled) rates of migration.
In this group there are countries such as Chile, the UK, and most of sub-
saharan and asian countries. The I-shaped group is composed by countries
where there is a strictly increasing relation between the migration rate and
the educational level. Hence, we include in the I-shaped group countries

12Caponi (2006) explains the U-shaped relation between migration and education by
the loss of human capital in migration and the altruism towards future generations.

13Some countries have a higher migration rate among individuals with secondary edu-
cation than among the rest of groups. These countries are Albania, Ecuador and Portugal
for years 1990 and 2000, Finland and Luxemburg for 1990, and El Salvador, Suriname and
Venezuela for 2000.
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that migration rates increase with education and the difference between the
low- and the medium-skilled migration rate is higher than a 10% difference
between the low- and high-skilled rates of migration. In this group there
are countries such as Belgium, Thailand, and most of Latin American and
Arabian countries. Finally, the U-shaped group is composed by countries
with a low migration rate for the medium skilled compared to the low and
high skilled, i.e., the medium skilled have the lowest migration rate, and
the difference of migration rates betweeen low and medium skilled is higher
than a 10% difference between medium and high skilled. Some examples are
Mexico, Algeria, Turkey, and most of OECD, old USSR, and old Yugoslavian
countries.

Figure 7: Migrant Selection Shapes.

In Figure 8 we can observe the distribution of migration shapes around
the world. In the figure, a red spot is for J-shaped countries, a green spot
for I-shaped countries, and a blue spot for U-shaped countries. In addition,
these shapes are highly persistent over time, there are only few countries that
change their shapes from 1990 to 2000.14

Figure 8 highlights the importance of wealth constraints in order to de-
termine migrant selection. Although ther can be other explanations, wealth
constraints seem to play an important role to explain the graph. There are
other works such as Fernandez-Huertas (2008) that also emphasize the ef-
fects of the wealth constraints in determining the migrant selection.15 In

14In 1990 there are 86, 61 and 43 out of 190 countries with U-, I- and J-shape respectively.
In 2000 there are 83, 69, and 37 out of 189. We exclude the 8 countries that present the
different pattern. In fact, 146 countries over 188 maintain the shape, 16 change from J to /
(Bosnia and Herzegovina, Cambodia, Central African Republic, Chile, Indonesia, Kiribati,
Laos, Liberia, Malawi, Mali, Marshall Islands, Federated States of Micronesia, Seychelles,
Sierra Leone, Solomon Islands, and Zimbabwe), 10 countries from J to U (Australia,
Azerbaijan, Cyprus, Estonia, Georgia, Latvia, Moldova, Monaco, Spain, and Uzbekistan),
7 from / to J (Egypt, Jordan, New Zealand, Pakistan, Qatar, Arabia Saudi, and United
Arab Emirates), 4 from J to U (Croatia, Cuba, Italy, and Sweden), 2 from U to / (France,
Switzerland), and 2 from / to U (Liechtenstein and San Marino).

15Fernandez-Huertas (2008) concludes that skill prices explain the positive migrant se-
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Figure 8: Migrant selection in 1990.

our model, there are two main forces driving migration; wage differences and
migration costs. But we should also consider the wealth distribution and
educational costs as two key elements of the model that determine the size of
each education subgroup and the size of migration in each subgroup. Propo-
sition 3 states that for a high technological gap: for high migration costs
a J-shape appears since only wealthy and highly educated individuals will
migrate; for a bit lower migration costs a I-shape appears because the not so
wealthy and highly educated also have incentives to migrate; and, for very
low migration costs we expect a U-shape because all individuals benefit from
migration.16

In Figure 9, we can observe the average migration rates by educational
group weighted by migration percentage. Each of the 5 subgraphs accumu-
lates 20% of the countries ordered by GDP per capita level, i.e., the first
graph includes the 20% of countries with the lowest GDP per capita and the
fifth graph includes the countries with the highest GDP per capita. Fur-
thermore, 1, 2 and 3 refer to low-, medium-, and high-skilled individuals,
respectively, for years 1990 and 2000. We can observe that for low GDP per
capita levels migration is much higher for the high skill than for the low skill.
From sub-graphs 1 to 3, as GDP per capita increases there is an increase
of the low and medium skilled because of smaller binding constraints. From

lection in urban Mexico but wealth constraint explain better the negative selection of
migrants in rural Mexico controlling for network effects.

16Figure 4 makes easier to understand the selection shape for different migration costs.
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Figure 9: Migrant selection by GDP groups.

sub-graphs 3 to 4 there is a small reduction of migration for the low and
medium skilled, that is more pronounced for the medium skilled. This graph
can capture the fact that high skilled individuals profit more from migra-
tion than the other educational groups for low technological gaps and high
migration costs. The last subgraph shows that very rich economies reduce
their migration rates as it was suggested in the previous subsection. The
model seems to fail to capture selection in the most advanced economies.
The most advanced economies tend to show a U-shaped relation although
the model predicts that only highly educated individuals profit migration
for low technological differences. Notwithstanding, this failure can reflect
that in advanced economies wealth constraints do not matter as much as in
non-developed countries for the migrant selection or that migration costs are
much lower among developed countries.

3.4 Effects of migration on Inequality

In one hand, the evolution of inequality has been studied since the seminal
work of Kuznets. It is argued that inequality increases in first stages of de-
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velopment and it decreases in more advanced stages. Hence, inequality has
an inverted-U shape in relation to economic development. Kuznets hypothe-
sis has been supported and criticized by different authors.17 However, Barro
(2000) concludes that it seems to appear as an empirical regularity but the
level of economic development does not explain the variations of inequality
across countries or over time. Other authors have observed that inequality is
increasing among developed countries because of the increasing demand for
skills, but still there is a higher concentration of developed countries around
low levels of inequality than that of not so developed countries. Figure 10
plots the relation between the Gini index and the log of GDP per capita for
several countries and different years. In the second graph there are not some
countries with low levels of GDP and high wealth differences that appear in
the first graph. As pointed out by Barro (2000) the relation is not clear at
first sight but it becomes clearer controlling for other variables.

Figure 10: Inequality and development.

In the other hand, the effects of migration on inequality also seem to have
an inverted-U shape. McKenzie and Rapoport (2007) describe this fact for
two regions in rural Mexico. They find that migration increases inequality
in the region with lower migration history but it decreases inequality in the
region with longer migration history. This relation was already suggested by
previous authors but it could not be tested empirically by the lag of data.
Recently, Ha et al. (2009) obtain an equivalent result for internal migration
in China using village panel data. Both works control for the effects of
per capita income and find that it is not significant but increases inequality
(positive coefficient in the regression). This variable can not be instrumented
because of the direct relation between migration, income and inequality. This
result is in line with the predictions of the model because we have observed

17Even the causal relationship between economic growth and inequality is critized by
Quah (2003).
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that migration size is directly related to the income/technological level and
inequality, and increasing the level of income increases the effects of migration
on inequality.

These two phenomena are considered together in this work. To show
the relation between migration and inequality we use the main variables
used by Barro (2000), i.e., we control for whether countries are in Latin
America or Africa. Then, migration is added to observe its effects. In the
previous two subsection we have described migration size and selection as
a function of the tecnological gap to migration costs ratio. We have also
observed that high migration costs decrease migration of the low educated
for a fixed technological gap.

We run again a cross-country OLS regression to observe the effects of
migration costs on inequality. In the first column, migration costs are esti-
mated using parameters obtained in the first migration size regression. In
the second column, migration costs are disaggregated into the main vari-
ables that define migration costs. Table 2 shows the regression results and
the signs of the regression are the expected ones in the first column. In the
second column we obtain that higher distance increases inequality and to
be an english speaking host country reduces inequality as it was expected.
However, colonial links, to have a common language or to share a border in-
crease inequality, besides they reduce migration costs. Colonial links are not
significant in the regression because they are correlated with other variables.
But to have a common language or to share a border increases inequality
unexpectedly.

From these regressions we can not conclude that there is a causal relation
between migration and inequality. There can be endogeneity problems. In
particular there can be reverse causation between migration costs and Gini
and collinearity between GDP levels and migration costs. But there is a
correlation between migration costs and inequality as it was expected.

4 Conclusion

This paper establishes a relation between economic inequality and migration
in labor exporting countries. It can thus provide an explanation for the
evolution of inequality in countries with different productivity levels. It is
shown that the effect of migration, through remittances and bequests left
to children on inequality depends on the productivity differences and the
migration costs between source and destination countries of migrants.

The model predicts that for countries with a low technological level or
countries with a high technological gap with respect to developed countries,
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the benefits of migration are higher but increase economic inequality unless
the migration costs are very low. All households in the economy can benefit
from migration, but the wealthiest households can benefit more, increasing
differences. In contrast, more developed countries experience a reduction in
inequality, but only highly-educated households can benefit from migration
unless the migration costs are very low.

Some studies reveal the benefits of migration and remittances on growth.
Since migrants increase wealth in our model, we take this wealth effect to
study the effects on inequality. We have shown that migration and remit-
tances reduce the technological level necessary to reduce inequality compared
to an economy without migration. In line with Kuznets hypothesis we de-
part from the baseline model that predicts that developing countries increase
inequality and developed countries reduce inequality to show that migration
can be a factor that accelerates this process. Migration helps and encourages
households to accumulate wealth and invest in education to acquire human
capital at migrants’ home.

This study does not consider several important effects. For example it
does not include brain drain and brain gain effects in a stochastic sense,
although migration increases human capital in source countries in the model.
These two effects can affect the technological process and the human capital
accumulation. Moreover, it only considers the network effects of migrants in
a vague sense. The model can be augmented endogeneizing the evolution of
technology as a function of human capital accumulation, or endogeneizing
migration costs through previous migration and technological development.
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Dependent variable: Gini
ln(GDP pc Source) 10.72 9.88

1.19 ∗∗ 1.17∗∗

ln(GDP pc Source)2 -.85 -.68
.07∗∗ .07∗∗

LAC 13.84 12.47
.30∗∗ .31∗∗

Africa 13.71 13.07
.32∗∗ .32∗∗

Unit of Analysis -2.22 -1.26
.31∗∗ .32∗∗

Income Definition -3.35 -3.37
.09∗∗ .09∗∗

ln(GDP pc Destination) .5061678 .60
.22∗ .22∗

Migration Costs .3513844
.073593∗∗

border 1.57
.82+

common language 1.65
.34∗∗

colony .34
.67

ln(distance) 2.18
.15∗∗

anglophone dest -1.53
.26∗∗

constant 5.86 -8.78
5.49858 5.54

number of observations 5826 5826
R2 0.6 0.61
Standard errors are presented under each estimated coefficient.
+ significant at 10%; * significant at 5%; ** significant at 1%.

Table 2: Inequality, productivity and migration costs.
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