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Abstract

The paper attempts to explain a U-shaped pattern of return migration
rates with respect to educational attainment. We develop a two period OLG
model with emigration and return migration decisions undertaken by agents
heterogeneous in terms of educational attainment. The immigration policy is
considered as an additional determinant for the migration decision. The model
predicts that the combination of two forces - relative returns to schooling and
uncertain opportunities for status adjustment - results in favorable conditions
for migrants with secondary education to remain abroad permanently.

Abstrakt

Tento ¢lanek se pokousi vysvétlit schéma ve tvaru U v mifFe navratu mi-
granti ve vztahu k dosazenému vzdélani. Vytvaiime OLG model na dvé ob-
dobi, kde jsou rozhodnuti emigrovat a navratit se udélana ¢initeli, ktefi jsou
heterogenni z pohledu dosazeného vzdéldni. Imigrac¢ni politika je brana v
potaz jako dalsi determinanta migraéniho rozhodnuti. Model predpovida, Ze
kombinace dvou sil - relativn{ navratnost vzdélavani a nejisté prilezitosti pro
prizpusobeni statusu - vede ke kladnym podminkam k tomu, aby migranti se
stfedoskolskym vzdélanim ztstali v zahrani¢i natrvalo.

Keywords: Return Migration, Skilled Migration, Returns to Education
JEL Classification: F2, F22

*We are thankful to Evangelia Vourvachaki, Michal Kejak, Randy Filer, Alejandro Portes and
Douglas S. Massey for helpful suggestions and comments. We are grateful to Robin-Eliece Mercury
and Laura Strakova for English editing. All errors remaining in the text are the responsibility of
the authors.

tEmail: Renata.IvanovaQcerge-ei.cz

tEmail: Byeongju.JeongQcerge-ei.cz

$Center for Economic Research and Graduate Education - Economics Institute, a joint work-
place of Charles University in Prague and the Academy of Sciences of the Czech Republic. Address:
CERGE-EI, P.O. Box 882, Politickych vézni 7, Prague 1, 111 21, Czech Republic




1 Introduction

The significant disparities in development that exist between countries motivate
people to move to locations with better earning opportunities and higher standards
of living. However, despite available employment and possibilities to accumulate
savings and send remittances provided by the destination countries, a substantial
number of migrants eventually return to their origins. Statistical evidence reveals
that the re-emigration rates from the traditional destination countries are as high as
40 % for the UK, 23 % for Canada, and 19% for the USA, with major re-emigration
taking place within the first five years and significantly declining after that (Borjas
& Bratsberg, 1996; OECD, 2008; Dustmann & Weiss, 2009)*.

In the past, return migration was associated with a failure or inability to assimi-
late in the destination, as emigration was perceived as resettlement on a permanent
basis. However, contemporary trends in international labor mobility considerably
challenge the traditional migration paradigm. Today, migration is characterized by
the temporary nature of resettlement and return, on the contrary, serves as a mea-
sure of immigration success, as it takes place when the initial emigration objective,
for instance, achievement of a savings target, is reached (Massey & Sanchez, 2010).

A growing number of surveys conducted among the returned population in the
source countries sheds light on the motivation behind the return decision of migrants.
Among the dominant reasons for return migration prevail family and homesickness,
followed by legal barriers imposed by the immigration policy, and failed expecta-
tions® (Massey & Redstone, 2008; DoTM, 2010). As for the reasons for the initial
emigration, the most frequently mentioned are the lack of employment opportuni-
ties in the origin countries together with substantial wage differentials that exist
between developed destinations and developing source countries.

Migrants represent a non-random sample of the source country’s population, be-
ing self-selected into emigration as well as into a subsequent return with respect

to observable and unobservable characteristics (Borjas, 1987; Borjas & Bratsberg,

IThe terms “re-emigration rate” and “return rate” are used interchangeably throughout the
paper. However, the re-emigrating population includes two categories: those who return to the
country of origin and those who move to a third location. Partial justification for the synonymous
usage of the two terms can be drawn from Nekby (2006) and Bratsberg, Raaum & Sorlie (2007)
who show, using data from Sweden and Norway, that a substantial share of the re-emigrating
population is actually returning to the countries of origin rather than moving to a third location.

2Using data for seven source countries covered in the framework of the DoTM Project, we
obtain the following ranking of reasons for return migration (average percentage of responses):
family reasons - 30 %; legal barriers - 28 %; homesickness - 13 %; end of the contract - 12 %; failed
expectations - 10 %, and etc.



1996). Ome of the important and widely analyzed dimensions of selectivity is the
educational attainment of migrants - an observable component of human capital
which is used as a proxy for individual skills. The educational composition of migra-
tion flows has a direct impact on the economic development of the source countries
(Beine, Docquier & Rapoport, 2001; Docquier & Marfouk, 2006). Substantial return
migration flows create a potential channel of economic growth for the countries of
migrants’ origin (Dos Santor & Postel-Vinay, 2003). Knowledge of educational se-
lectivity and an understanding of the motivation guiding the return decision are also
important for the improvement of the efficiency of the motivation schemes developed
by the source countries intended to lure back their expatriates.

The available statistical evidence on the educational composition of migration
flows reveals a number of peculiar patterns. In particular, the emigration rates,
on average, increase with education (Feliciano, 2005; Grogger & Hanson, 2011). A
handful of countries represent the traditional suppliers of relatively low-skilled labor,
among them Mexico, Morocco, and Turkey (Gould & Moav, 2009). Such positive
selectivity of migrants along the educational dimension can be partially explained by
the quality-selective immigration policies adopted by major destination countries in
the late 1980s in favor of advanced education and special skills (Docquier & Marfouk,
2006; Papademetrious, Meissner & Rosenblum, 2009).

The analysis of return migration dynamics is complicated by the lack of relevant
data. The return flows are latent as the returning population, as a rule, does not
undergo direct registration at the moment of re-entry. The data which do exist
reveal that return rates tend to be highest among the least educated and migrants
with an advanced education, and the lowest among migrants with only a secondary
education. This U-shape pattern of return rates is observed both in the aggregate
immigrant stock of the destination countries, as well as in the single source country
stock of return migrants. In particular, according to the OECD International Mi-
gration Outlook 2008, the average re-emigration rates among men who entered the
US at the age of 30 or older after five years of residence comprise: 34.4 % for the
low-educated, 4.4 % for the middle-educated, and 23.5 % for the highly-educated
(Figure 1 in Appendix B). 3

At the level of a single source country, return migration rates are also found

to be U-shapes with respect to the educational attainment of returnees. As an

3 We adopt the following classification of the population with respect to educational attainment:
low-educated - less than secondary school; middle-educated - completed secondary school or an
equivalent vocational training program; highly educated - college degree and higher (OECD, 2008).



illustration, Figures 2a and 2b in Appendix B depict the return migration rates from
such destinations as the US and Spain for a group of Latin American countries.

Recently collected data by the Institute of Public Policy Research, London in
seven developing countries provide additional evidence on the educational selectivity
of return migrants. For such countries as Jamaica, Ghana, Vietnam, and Macedonia,
the return pattern was found to be U-shaped with respect to education (DoTM,
2010). The return migration ratios for these countries are summarized in Table 1 in
Appendix C.

The U-shaped pattern of return migration rates observed in the data cannot be
accounted for by the existing theoretical models of migrants’ selectivity. The theory,
on the contrary, predicts the pattern to be either an inverse U-shape (Borjas &
Bratsberg, 1996) or positively sloped (Mayr & Peri, 2008). Our paper addresses this
puzzle as we develop a theoretical framework which attempts to provide a rationale
for the relatively low return rates among migrants with a secondary education. In
particular, we build a two-period OLG model with heterogeneous agents in terms
of educational attainment who make migration and return decisions during their
life cycle. Our model is based on the migration decision mechanism proposed by
Borjas & Bratsberg (1996); however, it incorporates two additional determinants of
migration decisions — immigration costs and immigration policy parameters.

The migration outcome based on the individual optimization problem is influ-
enced by a set of economic and non-monetary factors. Besides the economic de-
terminants of the individual migration decision, such as returns to schooling and
the experience premium proposed by previous studies, we incorporate the effect of
non-monetary factors which are modeled in the form of immigration costs. The
latter reflect the costs of assimilation and the psychological costs of separation from
family. The role of non-monetary, idiosyncratic factors in the return decision of mi-
grants seems to be important, as signaled by the findings of recent surveys conducted
among the returned population (DoTM, 2010; Massey & Sanchez, 2010).

Another deviation of our framework from similar studies is in the consideration
of the immigration policy impact which shapes the individual migration outcome.
The evidence concerning the educational composition of migration and return mi-
gration flows presented above is based on census data which register the foreign born
population regardless of the category of admission. Previous theoretical studies an-
alyzed the migration behavior of those migrants who enter destination countries
holding a permanent residence permit. It explains why the impact of immigration

policy was not considered. However, our brief investigation of immigration policy,

4



in particular the US immigration policy as the major destination country, indicates
that immigration policy is restrictive at the stage of the initial emigration, but is
even more selective at the stage of status adjustment into permanent residence. As
the status adjustment is restricted on a skill basis, it should be incorporated into
the analysis of the return migration decision undertaken by migrants with different
educational attainments.

Predictions of the existing theoretical models concerning the educational com-
position of return migration flows are largely dependent on an assumption about
the relative value of returns to schooling in the source and destination countries.
We check the predictions of our model by considering actual values of the returns
to schooling for the sample of source and destination countries. Our sample re-
veals that returns to schooling tend to be higher in the source countries, reflecting
a relative scarcity of educated labor.

As an outcome, our model explains the variation of return migration rates across
educational levels by the combination of two forces — incentives and opportunities
— which create favorable conditions for migrants with, particularly, secondary ed-
ucation to remain abroad on a permanent basis. At the ends of the skills distri-
bution, migrants with low educational attainment have incentives for permanent
immigration but lack opportunities, while those with high educational attainment
have opportunities to adjust their status but lack the incentives to do that.

The rest of the paper is organized as follows. In the next section, we provide a
brief summary of the theoretical and empirical literature on educational selectivity
of return migrants. Next, using a sample of sending and receiving countries, we draw
conclusions about the actual patterns of variation of emigration and return migration
rates across educational attainments and compare returns to schooling in the source
and destination countries from our sample. In the modeling section, we develop
a theoretical model with emigration and return migration decisions undertaken by
heterogeneous agents in terms of education and consider its predictions under two
regimes - free labor mobility and restricted immigration opportunities. In the last

section we conclude.

2 Literature Review

In this paper, we consider the subgroup of migrants called economic migrants, those
who emigrate for employment purposes in order to take a job offer abroad or to search

for employment. The countries of migrants’ origin, as a rule, are characterized by



a rapidly growing labor force and slow economic growth, resulting in a shortage
of employment opportunities (OECD, 2008; UNDR, 2009). Moreover, the wage
differentials that exist between the source and destination countries are substantial,
thus allowing migrants to accumulate savings and send remittances to the households
left in the origin (DoTM, 2010).

However, the motivation guiding the return decision of migrants is more complex
and poorly understood. The theoretical literature provides several explanations for
return migration, and their comprehensive summary is presented in Yang (2006).
Return takes place due to location specific preferences, achievement of a savings
target, or due to the improvement of individual earning prospects in the home
country realized in the form of an experience premium.

A number of recent surveys conducted in the source countries of the returned
population provide evidence on the reasons behind emigration and return decisions.
Examples of such surveys include the Latin American Migration Project and the
New Immigrant Survey by the Center for Migration and Development at Princeton
University and the Development on the Move Projects by the Institute of Public
Policy Research, London. These surveys, despite different coverage of the source
and destination countries and open-ended question format, yield similar findings
concerning migrants’ motivation and the ranking of motives. Among the reasons
for the initial emigration, lack of employment opportunities in the origin country
predominates, followed by the savings motive and desire to send remittances. As for
the return migration decision, the primary motives for return revealed by all surveys
are family reasons, such as homesickness or idiosyncratic family events, followed by
policy constraints that create a barrier for the prolongation of the foreign stay on
a legal basis, and to a lesser extent the achievement of a savings target, preference
for the home country, and failed expectations (Massey & Redstone, 2003; Massey &
Sanchez, 2010; DoTM, 2010).

Next, we analyze the findings concerning the difference in motivation among
migrants with different educational levels. The seminal paper by Borjas (1987)
represents a pioneering attempt to model the decision mechanism that explains the
emigration behavior of educationally heterogeneous agents. The author introduces
two types of selection — positive and negative — the realization of which is determined
by the extent of income inequality in the home and destination countries. In the
case of higher income inequality at the destination, the most skilled agents leave
the home country to reap the benefits from higher returns to skills offered abroad.

Thus, migrants are said to be positively self-selected with respect to education. On



the contrary, when income inequality is larger at home, returns to skills are higher
in the source country compared to the foreign country; thus, only agents from the
lower tail of the skills distribution emigrate, while the most skilled remain at home
(negative selection).

Return migrants comprise a sub-sample of the immigrant population; thus, the
type of selection into the initial emigration affects the educational composition of the
returning population. In their seminal paper, Borjas & Bratsberg (1996) show that
return migration intensifies the type of selection which guides the initial emigration.
In particular, in the case of positive selection, the emigration of natives from the
upper tail of the skills distribution, those who decide to return, are the least skilled
migrants out of them. In the case of negative selection, the situation is reversed.
Therefore, the selection mechanism proposed by Borjas & Bratsberg (1996) predicts
that regardless of the type of the initial selection, migrants with skills from the
middle part of the distribution always return, while the ends of the skills distribution
are always better off remaining abroad. For the aggregate stock of the immigrant
population in the destination country, the model predicts intermediate (inverse U-
shaped) selection into re-emigration. The authors tested their theoretical predictions
using US data on permanent residence permit holders from the entry cohort of 1970-
1985. Due to the lack of data on the educational attainment of migrants, the authors
used the wage distribution to divide migrants into three educational groups.

Besides returns to schooling, the theoretical literature considers other determi-
nants of emigration and return decisions that affect the educational composition
of migration flows. Among them are the costs of resettlement and the experience
premium (Borjas & Bratsberg, 1996; Chiquiar & Hanson, 2005; Mayr & Peri, 2008).
An individual migration decision is based on a comparison of wages paid in the desti-
nation country net of the resettlement costs with wages received at home. However,
the immigration experience is thought to improve individual earnings in the home
country, rewarding returnees for the additional human capital accumulated abroad
in the process of on-the-job training. Therefore, the migration decision improves
individual earnings in either case through permanent or temporary migration.

Predictions of the existing theoretical models concerning the educational com-
position of return migration flows are heavily dependent on the initial assumptions.
For instance, the assumption of higher returns to schooling in the foreign country
compared to that in the source country results in positive selection into emigration
as well as in positive selection into the consequent return in the models by Borjas &

Bratsberg (1996) and Mayr & Peri (2008). Other crucial assumptions concern the
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distribution of resettlement costs and the experience premium across educational
attainments. In the next section, using a sample of the source countries for which
the return migration rates were found to be U-shaped with respect to educational
attainment, and a sample of the corresponding destination countries, we analyze
available evidence on the actual size of the returns to schooling for different educa-
tional attainments. Our brief investigation reveals that returns to schooling tend to
be higher in the source countries, and this finding will be used later in the paper
when deriving the predictions of our theoretical model concerning return migration
patterns.

The theoretical models described above consider the unidimensional structure of
skills. A recent theoretical paper by Dustmann, Fadlon & Weiss (2011) introduces
a two-dimensional structure of skills, divided into home specific and foreign specific.
The difference in the costs of skills accumulation and returns to various types of
skills in the origin and destination countries result in a rich set of selection patterns
with respect to the educational attainment of migrants. However, the major issue of
such approach is the subjective nature of the criterion used to discriminate between
the two types of skills. In the framework of our paper we adopt the unidimensional
structure of individual skills.

The theoretical literature on the educational selectivity of return migration flows
cannot account for the low return rates among the migrants with secondary edu-
cation observed in the data. This implies that other determinants of the return
decision exist which have not been accounted for. In the framework of our anal-
ysis, we will consider two additional determinants such as assimilation costs and

immigration policy restrictions.

3 Statistical Evidence

The assumption about relative returns to schooling in the source and destination
countries shapes to a large extent the predictions of the existing theoretical mod-
els concerning educational sorting of the immigrant and returning population. In
particular, the returns to schooling are assumed to be higher in the developed des-
tination countries. In order to judge to what extent this important assumption is
realistic, in this section we analyze the evidence on the returns to schooling for a
sample of source countries. Our sample includes eleven source countries for which
the U-shaped return migration rates were found, and two corresponding destination

countries such as the US and Spain. The composition of the sample is determined by



the data availability. Our findings are summarized in Tables 1, 2, and 3 in Appendix
C and will be used later when checking the predictions of our theoretical model.

Table 2 contains relative skills supply and relative returns to secondary and
tertiary education. The left-hand side of Table 2 allows us to judge the educational
composition of the labor force. In the case of source countries, it is characterized by
a large share of agents with primary education and at the same time a very negligible
share of the tertiary-educated. The educational composition of the population in
the developed destination countries, for instance in the US, significantly differs,
being characterized by a large share of people with completed secondary education,
followed by a significant share of the tertiary-educated labor. The relative scarcity
of educated labor observed in the origin countries is reflected in the high returns to
schooling in these countries.

The returns to schooling presented in the right-hand side of Table 2 stand for
the log wage differentials between workers with a secondary education and pri-
mary education (SP;), and between the tertiary-educated and secondary-educated
(SP,/SPy). The returns to secondary education are robustly higher in all source
countries compared to that in the US and Spain. Moreover, returns to tertiary ed-
ucation are higher for the majority of source countries with a minor exception for
Argentina and Mexico, where the skill premium for people with advanced education
is smaller than in the US.

Despite higher returns to schooling, emigration rates in our sample of source
countries increase with educational attainment. The emigration rates presented in
Table 3 are calculated as shares of the emigrant population with a particular edu-
cational attainment in the resident population of the source country with the same
educational attainment. They represent the measures of the extent of brain drain.
Our sample reveals mostly a positive selection of emigrants. Countries like Ghana,
Jamaica, and Fiji are tremendously affected by brain drain as the emigration rates
among highly-skilled nationals account for as much as 60-80 %. Predominantly
positive selection into emigration is an anticipated result due to the highly discrimi-
native nature of the immigration policies adopted by major destination countries in
the last decade of the 20th century. Comparing the educational selectivity of emi-
grants across destinations, we observe that the selection pattern is positive for the
case of the US, and more diverse in the case of Spain, which might be an indicator
of a more restrictive US policy compared to the one in Spain.

As was shown in introduction, the source countries in our sample are character-

ized by a U-shaped return migration pattern with respect to educational attainment



(see Table 1 in Appendix C). As for the relative magnitude of return migration rates
at the ends of the skills distribution, it varies substantially across destinations. In
the case of the US, the return rates among the low-educated are higher than among
the highly-educated. This may be the outcome of the restrictive US immigration
policy. In the case of Spain, the return rates among the highly-educated, on the
contrary, are larger than that among the low-educated.

The selection patterns observed in the data hint at the importance of immigra-
tion policy in shaping the size and composition of the immigrant flows by restricting
opportunities for certain groups to emigrate in the first place, and for those who
manage to emigrate to remain in the destination permanently and on a legal ba-
sis. The existing theoretical models of migrants’ selectivity by Borjas & Bratsberg
(1996) and Mayr & Peri (2008) analyze the return migration behavior of migrants
who move to the destination countries holding permanent residence permits, thus
facing no legal barrier for permanent resettlement. However, the statistical evidence
on the educational composition of return migration flows presented in the introduc-
tion is based on census data. This type of data does not allow us to discriminate
between different admission categories, thus, providing evidence on the return be-
havior of migrants who enter the destination countries under temporary as well as
semi-permanent and permanent visas. Therefore, immigration policy may be a po-
tential determinant of the educational selectivity of migrants. Below, we analyze
the restrictive role of immigration policy on the example of the US.

The immigration policies of destination countries are highly discriminative with
respect to migrants’ education and origin (Papademetrious, Meissner & Rosenblum,
2009). At the stage of emigration, the policy limits the number of admission cat-
egories for which low-educated migrants qualify and imposes annual quotas on ad-
mission under these categories. The number of admission categories as well as the
size of quotas increase with the educational attainment of migrants. As an illus-
tration, Table 4 in Appendix C summarizes the US admission categories available
for economic migrants from different educational groups. The table reveals that for
migrants with low levels of education only the H-2 admission category is available,
which is intended exclusively for temporary stays and does not impose any educa-
tional requirement. Thus, agents with a secondary education also qualify for H-2
visas. The annual admission limit for this category is set to 66,000 visas.

The emigration opportunities for the middle-skilled are extended by an addi-
tional option — Visa Diversification Program or the Green Card lottery — which

grants 55,000 permanent residence permits annually. The lottery has two notable

10



restrictions: educational requirement (at minimum a high school degree and two
years of experience) and a restricted list of origin countries that are allowed to
participate in the program.

A variety of admission categories are available for agents with a tertiary educa-
tion. Besides the two options for the middle-skilled — H-2 visas and Visa Diversifica-
tion Programs — the highly-educated qualify for H-1B and O-type admissions. The
latter are subject to the strict educational requirement of at minimum a BA degree.
The size of the annual admission quotas for the H-1B category is set to 85,000 visas.

Immigration policy also plays an important role in the second stage of the mi-
gration process, when those agents who managed to migrate in the previous period
apply for permanent residence. The transition from non-immigrant temporary ad-
mission into permanent residence is known as status adjustment. The restrictions
imposed by the immigration policy on the process of status adjustment put low-
educated migrants in an even less favorable position compared to migrants from
other educational groups than at the stage of the initial emigration. Table 4 also
summarizes available options for acquiring permanent residence among different ed-
ucational groups.

Temporary non-immigrant admissions do not include an option for direct status
adjustment, with the exception of the H-1B visa. One means for economic migrants
to apply for status adjustment is under an employment-sponsorship petition. The
size of annual admissions for this category is limited to 120,000 permits which are
granted on the basis of educational attainment within four preference categories.
Preference is given to applicants with an advanced degree and special abilities. An-
other possibility for acquiring permanent residence is through the Diversification
program, which is available only for agent with a secondary education or higher.
Therefore, US immigration policy limits the opportunities for permanent immigra-
tion for low-educated migrants on the basis of employment sponsorship. As a rule,
low-educated migrants acquire permanent residence on the basis of family sponsor-
ship, as close relatives of US citizens or legal immigrants, or by overstaying their
temporary visas and switching to the group of illegal migrants (Massey & Sanchez,
2010).

We incorporate the immigration policy parameters into our model. First, we
make an assumption about free labor mobility and later relax this assumption by
considering the effect of the policy at both stages of the migration process. We
also use the patterns of relative returns to skills derived from the data to check

the predictions of our theoretical model concerning the educational composition of
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return migration flows.

4 The Model

Our theoretical framework is based on the selection mechanism developed by Borjas
and Bratsberg (1996). However, we introduce additional determinants of the migra-
tion and return decisions and incorporate the selection mechanism into a complete
model, explicitly stating the production and population structure. We construct a
two-country model: the home country (indexed H) is a small, open economy, and
the foreign country (indexed F) is a large country. A single, non-storable consump-
tion good is produced by competitive firms in each country and consumed by local

residents.

Technology
Competitive firms in the home country employ the CRS production function with

disaggregate labor inputs:
Y = AR (L") (L3P (Ly ), (1)

where Y is output, A is total factor productivity, LY, L¥ and LI are inputs
of low, middle, and highly educated labor respectively, ay, By, and vy are shares
of low, middle, and highly educated labor respectively in the total output. The
disaggregation of labor inputs across the three educational groups is used on purpose
in order to explicitly model the emigration and return migration decisions of agents
from each group.

The foreign country employs a similar CRS production function:
YF = AF(LEYor (LE)Pr (LEY @)

The home country is assumed as developing, and the foreign country as developed.

This assumption translates into the condition A” < A meaning that a part of the

wage differential between countries is due to the difference in productivity levels.
Perfect competition and cost minimization of the firms imply that factor prices

are set equal to their marginal products:

WH = MPy (3)

12



where i = {0,1,2}. We assume a composite structure of wages which consist of a

base wage and a skill premium paid for the additional education:

W = pt"'spl, (4)

where SPH is a home country skill premium for the ith type of labor, defined as:

SPH = WA (5)

The skill premium for low-educated labor is normalized to 1 both in home and for-
eign countries. The base wage represents compensation for work which requires a

minimum level of education, thus paid to agents with primary education.

Population
The population in the home country is characterized by an overlapping generations
structure. Every period, a new cohort of a fixed unit size and with a fixed educa-
tional structure is born. The educational structure of a new cohort is determined
exogenously:

Zo+21+22:1, (6)

where zg, 21, 22 are shares of the low, middle, and high educational groups respec-
tively in the total size of a new cohort. In the current specification of the model,
we do not consider the schooling decision of agents, though it has been shown in
previous studies that emigration opportunities affect the educational decisions of
the population in the source countries, known as the incentive hypothesis. At the
moment, we consider a simplified framework abstracting from any educational dy-
namics.

Each agent lives two periods, young (indexed 1) and old (indexed 2), and faces
a decision about emigration to a foreign country in the first period of life. No
emigration is allowed in the second period. Consequently, the population of the
home country in every period of time includes agents from two generations: young
sedentary agents and old agents who are either return migrants or a sedentary
population. We assume that each agent supplies one unit of labor. Thus, the

composition of an effective labor force in the home country every period is equal to:

LA =rM L 4 pLi™, (7)
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where LI is the size of the effective labor force with educational level i; L™ is the
size of the young population with educational attainment i; L2 is the size of the
old population with educational attainment ¢, which includes those agents who did
not emigrate in the last period; LI is the number of old agents with education
¢ who emigrated in the previous period but returned in the current period, where
i = {0,1,2}. The experience premium E represents the augmentation of the labor
endowment of return migrants in the process of on-the-job training undertaken while

working in the foreign country.

The individual optimization problem

Our model is based on a set of assumptions. Free labor mobility implies that mi-
gration opportunities are not restricted by the immigration policy of destination
countries. This assumption will be relaxed later. There are no costs of resettlement;
however, living abroad is associated with immigration costs (M). They include the
costs of assimilation (learning the language, adjusting to a new culture) together
with the psychological costs (i.e., separation from family) and are paid in both pe-
riods in the case of permanent immigration. The costs are randomly distributed
among agents within each educational group, and their size is known at the begin-
ning of the first period. The exponential functional form of the immigration costs is
assumed, implying that in each educational group some agents have very negligible
immigration costs (due to kin abroad, foreign language proficiency, or lack of family
ties) meaning that they would always emigrate, while for other agents the costs go
to infinity, and they never emigrate. This assumption is important to ensure the
interior solution, so that emigration and return migration take place among agents
from all three educational groups. Table 3 shows that emigration rates are sub-
stantial within all educational groups and is the case for all source countries in our
sample.

Moreover, we assume that the distribution of immigration costs is the same in all
educational groups; thus, it does not depend on educational attainment. One may
argue that this assumption is rather unrealistic and the process of assimilation may
be harder for particular educational groups. Our attempt to model the variation
of immigration costs across educational attainment assuming their multiplicative
form did not yield the realistic predictions concerning the patterns of educational

selectivity observed in the data. * As an alternative, we model the immigration costs

4The derivations for the specification with multiplicative immigration costs are presented in
Section 8.1 in Appendix A.

14



in additive form as a lump-sum amount in order to match the data regularities. The
lump-sum immigration costs taken in “time-equivalent” terms, thus as a fraction of
wage, place a heavier burden on the low-educated migrants with lower wages, and
decline with an increase in education. The lump-sum representation of immigration
costs can be justified, for instance, by the same degree of homesickness among
migrants with different educational attainments, or the equal costs of maintaining
contact with the origin country.

Upon return to the origin country, migrants obtain the experience premium E.
The existence of an experience premium is justified by a number of empirical stud-
ies which found the premium to be as high as 20-30 % (Co, Gang, & Yun, 2000;
Lacuesta, 2006; Reinhold & Thom, 2009). The migration experience translates into
higher individual earnings upon return to the origin country through several mecha-
nisms. As the major destination countries are highly developed, by working abroad
migrants are exposed to the advanced technologies and managerial approaches which
increase their productivity and can be transferred into the context of the origin coun-
try upon return. The foreign work experience is highly valued by employers in the
origin countries, in particular those countries which are undergoing the transition
to a market economy. Promotion up the job ladder and high propensity of return
migrants to engage in entrepreneurial activities upon return serve as alternative ex-
planations for the existence of the experience premium(de Coulon & Piracha, 2005;
Epstein & Radu, 2009; Barrett & Goggin, 2010). Therefore, temporary migration
allows agents to improve their earnings, which is otherwise impossible without edu-
cational upgrading.

At the beginning of the first period, agent j learns his educational type 7 which
determines the amount of labor efficiency he supplies for one unit of time. The
inter-temporal utility function of any agent with educational attainment 7 looks like

the following (discounting is ignored):
Ui = Wil + VVz’Qv (8)

where W', W2 are the wages in the first (young) and second (old) periods of life for
agents with educational attainment . Agents are assumed to be risk-neutral; thus,
they are concerned only with the maximization of the expected life-time earnings.

The individual optimization problem is formulated as the following:

max U; = W} + W2, (9)
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s.t. the constraints that depend on the location choice:

First period earnings

e Agent j with educational attainment 7 lives in the home country:

Wi = uspl, (10)

e Agent j with educational attainment ¢ lives in the foreign country:

W — My = u"SPF — My, (11)
where M;; is the value of the individual immigration costs of agent j with
educational attainment 7. In the case of permanent immigration, in the second
period of life agent j earns the same wage as in the first period and continues

to pay assimilation costs.
Second period earnings

e Agent j with educational attainment ¢ returns to the home country:

Wit = WHE = u"SPPE, (12)

for i = {0,1,2}. The experience premium E is modeled multiplicatively as exoge-
nous and as a constant fraction of wage for all educational groups, following Borjas
and Bratsberg (1996). However, the absolute amount of the experience premium
increases with education.

The individual optimization problem is solved backwards. At the beginning of
the second period, an individual who emigrated in the first period decides whether to
remain in the foreign country or to return home and receive benefits in the form of an
experience premium. The second period optimization problem yields the threshold
value for the immigration costs M; (permanent immigration). A marginal agent with
this value of costs is indifferent between remaining abroad and returning home. All
migrants with immigration costs lower than the threshold are better off remaining
abroad. On the contrary, migrants with higher values of immigration costs than the
threshold value are better off returning.

The individual migration decision in the first period is made based on the max-
imization of life time utility. The solution of the first period optimization problem

yields the threshold value of immigration costs M; (initial emigration) at which
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agents are indifferent between emigrating and remaining at home. Thus, those
agents with immigration costs lower than the threshold would always emigrate,
while those with high costs would remain in the home country. A detailed deriva-
tion of the thresholds is presented in Section 8.2 in Appendix A. The immigration
costs thresholds are translated into population shares in the following way:
= aNib7

M; (13)

Mi = G,Nib, (14)

where a and b are parameters of the immigration costs function, and b > 1. Two
thresholds N; and N; partition the population within each educational group i into
three categories with respect to migration status: sedentary population, permanent
immigrants, and temporary migrants (Figure 3 in Appendix B). Table 5 summa-

rizes the population shares with respect to migration status within each educational

group.

Table 5. Population thresholds

Educational group | Permanent migrants (N;) Emigrants (N;)
LE-neT | R-eon)e]
Middle 1 (;‘f;gif, - E> pt SP{I-% 1 (/’jﬁﬁi,{ — (2 E)> pt SPlH_%
High L <:j§§§f, - E> MHSP;{% 1 (Zzgjjzz —(2- E)> MHSPQIJ'%

Two more categories of the population are: the sedentary population or non-migrants
(1 — N;) and return migrants (N; — N;), for i = {0, 1,2}.
The size of the effective labor force in the home country in each period can be

re-written in the following way:

Lff = Li" + Li" + BL{™ = (1= N + (1= N}) + B(N? = N}))z. (15)
Combining the supply and demand sides of the model, we obtain the equilibrium
population shares N; and NZ* As a result, we end up with a system of six equations
and six unknowns presented in Appendix A. However, due to its non-linearity, the

system does not yield an explicit analytical solution.
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The definition of equilibrium

Given prices {W{I' W WE WH WH WH E}, the exogenous distribution of im-
migration costs M and the exogenous educational composition of a new cohort
(20, 21, 22), the equilibrium is a sequence {Ng, Ni, N3, Ng, Ni, N;} which partitions
the population into three groups with respect to emigration status: permanent mi-
grants, temporary migrants, and the sedentary population, such that no agent can

be better off by changing his migration status, and the following holds:
1. {N;, Ny, N3, Ng, Ni, N;} solves the individual optimization problem (9)-(12).

2. {WH WE WH}Y and {W{, W[, Wi} solve the firm’s optimization problem

(3) in home and foreign countries respectively.

H H
3. Input markets clear: SPH = 5 ” i‘}, and SPyT = % ﬁ(}{, where L7 s are defined
1 2

by equation (15), and the population thresholds N, N; are from Table 5, for
i ={0,1,2}.

The characterization of equilibrium

Despite the fact that we are not able to derive analytically the equilibrium population
shares, we still can judge the relative magnitudes of the return migration rates in
different educational groups. The return rates are calculated as fractions of the

returned population in the total number of emigrants:

o=

F F
u SP; _
NH SPz'H E

FgpF )
:jHSP:.H - (2 - E)

(16)

for i = {0,1,2}. Under the current formulation of the model, the return migration
rates vary across educational attainments being the functions of relative return to
schooling in the foreign and destination countries as well as of the skill-invariant
experience premium and parameters of the immigration costs function.

In Section 3 we analyzed the relative returns to schooling using a sample of
source and destination countries. We concluded that relative returns to schooling
abroad and at home decline with an increase in education. This implies that returns

to schooling are higher in the source countries for all educational levels. Thus, the
spF > spf
SspH — spf-
positive selection into return migration.

data reveals 1 > The model with lump-sum immigration costs predicts
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As for the educational sorting of emigrants, the emigration rates are the functions
of relative returns to schooling in the foreign and destination countries and of the
size of the skill premium in the home country. Other determinants of the emigration
decision are skill-invariant. The model predicts positive selection into emigration;
however, this result is not automatically satisfied. We derive the conditions that

generate this result in Section 8.2 in Appendix A.

Result 1. Predictions of the model

Under the assumptions of:
e Free labor mobility

e The experience premium as an exogenous and education-invariant fraction of

wage

e The “time-equivalent” immigration costs declining with an increase in educa-

tional attainment

e The relative returns to schooling abroad and at home smaller than 1 and

declining with an increase in education

spF spf
(1> SpH > SP2H>’

the model with lump-sum immigration costs yields positive selection into emigration
and positive selection into return migration.

In the current specification of the model, the lump-sum immigration costs place
a heavier burden on migrants with lower wages, as a lump-sum amount comprises
a larger fraction of their wage and further declines with educational attainment.
Consequently, a smaller fraction of low-educated agents would be able to afford any
particular realization of the immigration costs compared to other educational groups
with higher wages, resulting in smaller emigration rates in this group.

Higher returns to schooling in the home country and the absolute amount of the
experience premium increasing with education result in a situation in which wages of
highly-educated agents, after a temporary stay abroad, become competitive with the
compensation received in the foreign country. This explains the high emigration and
substantial return migration rates among the agents with advanced education. As
for the low-educated, the absolute amount of the experience premium obtained upon
return is much smaller compared to other educational levels, and only migrants with

extremely high values of immigration costs would return. In general, conditional
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on emigration in the first period, the least-educated agents would be better off
remaining abroad permanently where the income inequality is smaller, compared
to the home country. The middle-educated agents hold an intermediate position.
Thus, return migration rates are increasing with education as well as the initial
emigration rates.

The current specification of the model yields realistic predictions concerning the
selectivity pattern of the immigrant population. However, the U-shaped pattern of

the return migration rates remains unexplained.

5 The Role of Immigration Policy

The model described in Section 4 is built on the assumption of free labor mobility.
In this section, we relax this assumption and model the impact of the immigration
policy of the destination country on the emigration and return decisions of agents.
In particular, we consider two variations of the model with lump-sum immigration
costs, introducing in turn two sources of uncertainty: uncertain emigration oppor-
tunities and uncertain opportunities for status adjustment. First, we consider the
role of the policy at the initial stage of emigration. A limited number of admission
categories and annual restrictions on the number of admissions (quotas or immigra-
tion caps) within each category result in an uncertain emigration outcome for those
agents who made a decision to emigrate. Thus, as a first modification, we introduce
the immigrants acceptance rate p; which is increasing with educational attainment
P2 > p1 > Po-

Second, as an alternative modification, we introduce immigration policy restric-
tions in the form of uncertain opportunities for status adjustment in the second pe-
riod for those migrants who wish to remain abroad permanently. The employment-
based adjustment of status is subject to those preference categories which favor
migrants with advanced education. We introduce the second-period uncertainty
as the status adjustment rate ¢; which is increasing in educational attainment of

migrants ga > q1 > qo-.

5.1 Uncertain Emigration Opportunities

The uncertainty of the emigration outcome in the first period does not change the
individual optimization problem. Agents decide to emigrate if the net income ob-

tained abroad outweighs the income received at home. Only after the individual
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decision concerning emigration is made, is a system of admission quotas applied
randomly to the pool of agents who made the decision to go abroad. The accep-
tance rates are known to agents at the beginning of the first period and they affect
the number of agents who actually emigrate N;. A detailed solution of the individual
optimization problem is presented in Section 8.3 in Appendix A. The immigration
costs thresholds, as the solutions of the first and second periods’ individual opti-
mization problem, are the same as for the model in Section 4. The fact that p; does
not affect the individual optimization problem implies that those agents who are
better off migrating would always apply for admission regardless of the size of the
acceptance rate.

As the acceptance rate affects the number of agents who actually emigrate, it also
affects the number of permanent immigrants, as the latter represent a subsample of
the emigrating population. Consequently, the impact of p; on the return migration

rates cancels out:

RR; = piNi—piNi ) Ni
PilN; N;

Therefore, uncertain emigration opportunities do not affect individual decisions
to emigrate and return, as those migrants who are better of migrating would consider
any p; and would always apply for a visa. Moreover, p; has no effect on the return
migration rates, and therefore does not allow us to improve the predictive power of

our model.

5.2 Uncertain Opportunities for Status Adjustment

Next, we consider the impact of the immigration policy in the second period. We
introduce a status adjustment rate ¢; which is highly dependent on the educational
attainment of migrants: ¢s > ¢1 > ¢o. The rate is known for agents at the beginning
of the first period.

A solution for the individual optimization problem is presented in Section 8.3 in
Appendix A. Below, we summarize the major findings. The status adjustment rate
q; does not affect the individual decision in the second period concerning permanent
immigration. This implies that an individual decides on permanent immigration vs.
return migration based solely on economic reasoning, and applies for status adjust-
ment at any value of ¢;. However, the status adjustment quota limits the actual
number of migrants who are allowed to remain abroad permanently. It is randomly

applied to the pool of all migrants who have intentions to become permanent immi-
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grants and to apply for status adjustment.

The first period optimization problem of agents who prefer temporary migration
is not affected by the uncertain opportunities for status adjustment in the second
period as they intend to return from the beginning. However, for these agents
the immigration costs are so low that they are better off emigrating in the first
period regardless of the uncertainty of status adjustment in the second period. Their
expected earnings would be higher from emigration even if they fail to be accepted
into permanent immigration compared to the earnings they would receive when
staying in the home country. Thus, agents with low values of immigration costs
would always emigrate in the first period. Consequently, the size of the emigrant
population remains unchanged N;.

As the policy affects only the number of permanent immigrants, this effect is

reflected in the return migration rates:

_ wFspr %
w— B
¢V TSpH
RR; =1-— = = 1— qu“p.F e (17)

for i« = {0,1,2}. In the current specification of the model, the return migration

rates are the functions of relative returns to schooling and status adjustment rates.

ORR;
SPZ.F

Both variables are negatively related to return rates: < 0 and 8%%" < 0 (see

spH
Appendix A, Section 8.3). However, relative returns to schooling and the status ad-

justment rate move in opposite directions with an increase in education. In particu-

lar, the status adjustment rate increases with educational attainment ¢, > q; > qo,
spF > sp¥
spH — spH-
migration rates may vary across educational groups in a number of ways. As a next

but relative returns to schooling decline 1 > As an outcome, the return
step, we derive the conditions on the values of the relative skill premium and g¢;s
that would allow the model to yield a U-shaped pattern of return migration rates
along the educational dimension.

F F F
Our task is to show that 3 pairs {(gﬁ‘},, gih; :211;2,{ ), (G0, q1,G2)}, such that RRy >
0 1 2

RR, & RRy > RRy for given values of parameters E and Z—; We proceed by the

following pair-wise comparison of return rates:
SPr - SpPF
SPH ~ SPH

SPI _ SPf
SpPH ~ Spll

&q0<q1 :>RRO>RR1,

&Q1 <QQ$RR2 >RR1.
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Detailed derivations of these conditions are presented in Section 8.3 in Appendix A.

We end up with the following set of conditions:

SPF

P = 1, (18)

SPF E 2(E —1)
1— 19
SPF < (uF/uH’ pt St )7 (19)

E__SPf _spf
plpt  Spt SP

FSPF
1 1
208 -1 2(F -1
Loli-— sp;( ) 1 quPf I (22)
@ pHSPT (2-E) pHSPH -k
where
A
QI#07Q2#07E6(172)7[)>17M7H>1’

Under conditions (18)-(22), the return migration rates follow a U-shaped pattern
with respect to educational attainment i : RRy > RR, & RRy; > RR,.

Educational selectivity of return migration

We are not able to derive the restrictions for the individual values of status ad-
justment rates ¢;, but only for their ratios g—i’ and Z—;. Different combinations of values
for these two ratios result in different selectivity patterns among return migrants.
Figure 4 depicts all possible combinations of values for the ratios and, consequently,
all possible selection patterns for the values of the relative skill premium restricted
by (18)-(20).

The threshold values of ratios obtained from (21)-(22) divide the ratio space
into four regions as depicted in Figure 4. The return migration rates follow a U-
shape in the region where, in relative terms, the ratios Z—T and Z—; significantly differ
in magnitude. In particular, this is the region where the status adjustment rate of
migrants with secondary education is close enough to the rate for the highly-educated
migrants, and at the same time significantly larger than the status adjustment rate

for the low-educated migrants.
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In the current specification of the model, the emigration rates are not affected by
the size of the status adjustment rate. Therefore, the model’s predictions concerning
the selection into emigration remain as the one in Section 4. The model predicts
positive selection into emigration and specifies the restrictions for the values of the
relative skill premium and ratios of status adjustment rates that allow us to generate
a U-shaped pattern of return migration with respect to educational attainment.
Result 2. Predictions of the model

Under the assumptions of:

e The experience premium as an exogenous and education invariant fraction of

wage

e The “time-equivalent” immigration costs declining with an increase in educa-

tion

e Relative returns to schooling smaller than 1 and declining with education
pPF _ SPF

> s sef

S
S
e The status adjustment rate increasing with educational attainment ¢, > ¢; >

qo,

the model yields positive selection into emigration and U-shaped return migration
rates, when the status adjustment rate of the middle-educated is close enough to
the rate of the highly-educated and significantly larger than the status adjustment
rate of the low-educated migrants. this implies that the immigration policy of the
destination country is especially restrictive toward low-educated migrants, and these

restrictions are relaxed for higher levels of educational attainment.

6 Explaining the U-shape

The final specification of the model presented in Section 5.2 reveals two forces whose
combination may result in a U-shaped variation of return migration rates across
educational attainments. These are relative returns to schooling abroad and at
home and the status adjustment rate to the permanent residence in the second
stage of the migration process. Returns to schooling can be viewed as incentives to
remain in the location where they are the highest. The status adjustment rate can
be interpreted as an opportunity to remain in the foreign country legally and on a

permanent basis.
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Low-educated agents have the strongest incentives to migrate and remain abroad
permanently. The ratio of foreign and home wages is equal to the ratio of base wages
for this educational group and is the largest compared to other educational attain-
ments. The size of the base wage in the destination country is several times larger
than that in the origin, reflecting a higher standard of living (Ashenfelter & Jura-
jda, 2009). Low-educated agents who manage to emigrate in the first period have
incentives to remain permanently, as the experience premium offered upon return
represents a smaller improvement of wages compared to the net gains from immi-
gration. Only those migrants with a high value of immigration costs would return.
The opportunities for status adjustment are restricted by the skill-selective immi-
gration policies of the destination countries. The temporary nature of occupations
for which low-educated migrants qualify, for example construction or agriculture,
does not allow them to apply for status adjustment under the employment sponsor-
ship petition, which requires a long-term employment contract. Consequently, the
low-educated migrants, in order to remain abroad, either adjust their status through
family sponsorship, as the nearest relatives of US citizens or legal immigrants, or
remain illegally by overstaying their temporary admissions. Those migrants who
do not have relatives in the destination country and do not want to remain there
illegally engage in a “yo-yo” migration pattern, reaping the benefits from temporary
but repeated migration incidents (OECD, 2008). Therefore, low-educated migrants
have incentives to remain abroad, yet their opportunities for permanent immigra-
tion are heavily restricted by the immigration policy, resulting in sizable return rates
among them.

The motivation guiding migration behavior is different for the highly-educated
migrants. Sizable emigration rates in this group are explained by the relative “in-
expensiveness’ of immigration, as higher wages paid at this educational level make
the immigration costs easily affordable. However, the returns to schooling in the
home country are higher than in the foreign country. This, together with the larger
absolute value of the experience premium in this educational group obtained in the
case of return, result in the improvement of earnings in the home country, making
them competitive to the earnings abroad. Moreover, a high skill premium in the
home country signals the value of an advanced education and consequently a higher
status of the educated agents at home. On the contrary, the evidence shows that
highly-educated migrants face strong discrimination and prejudice in the destina-
tion countries (Massey & Sanchez, 2010). Therefore, this educational group does not

have incentives to remain abroad permanently. However, migrants with an advanced
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education have opportunities for permanent immigration as they are welcomed by
the destination countries.

The motivation guiding migration behavior among middle-educated agents, those
with only a high-school degree or vocational training, can be summarized as the
following. In terms of the initial emigration, the middle-skilled agents hold an inter-
mediate position compared to other educational groups. Higher wage levels relative
to the low-educated allow the middle-educated agents to afford higher immigration
costs, which results in their higher emigration rates. However, the middle-educated
still cannot afford to pay as high immigration costs as the highly-educated. As an
outcome, we observe a positive selection into emigration with respect to education.

At the second stage of the migration process, middle-educated migrants turn out
to have more opportunities to remain abroad permanently than do low-educated mi-
grants, and at the same time more incentives for permanent immigration compared
to the highly-educated. The occupational specifics of jobs in this educational group
are characterized by more permanent employment contracts compared to the tem-
porary occupations of the low-educated, which allows the middle-educated migrants
to apply for status adjustment on the basis of employment sponsorship and not only
to rely on family sponsorship as in the case of the low-educated. Moreover, the
improvement of wages upon return due to the experience premium is not as high
as for the highly-educated returnees and less than the wage gain from immigration.
Therefore, compared to other educational groups, migrants with a middle level of
education possess both the incentives and the opportunities for permanent immi-
gration. As an outcome, the highest naturalization rates are observed in particular
among migrants with only a secondary education compared to other educational

groups (Massey & Sanchez, 2010).

7 Conclusion

This paper presents a theoretical analysis of the educational selectivity of return
migration and attempts to explain the U-shaped return migration rates observed
in the data. We develop an OLG model and introduce additional determinants of
the migration decision. The U-shaped pattern results from the combination of two
forces - higher and increasing returns to schooling with educational attainment in the
home country compared to the destination (incentives), and uncertain opportunities
for status adjustment to permanent residence. Low-educated migrants have the

strongest incentives to emigrate and remain abroad permanently, but they lack
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opportunities to remain abroad on a legal basis. Highly-educated migrants have
opportunities, but they lack the incentives. The combination of the two forces
in the case of migrants with secondary education results in both incentives and
opportunities available in this group for permanent immigration on a legal basis.
As a possible modification of the model can be considered the experience pre-
mium variation across educational attainments. Empirical assessment of the ex-
perience premium among Irish return migrants undertaken by Barrett & Goggin
(2009) reveals a U-shaped pattern of the experience premium with respect to three
educational groups. This implies that variation of the experience premium across
educational attainments may potentially contribute to the explanation for the U-
shaped return migration rates. However, the difference in the experience premium
among different educational groups remains under-researched and thus poorly un-

derstood.
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8 Appendix A

8.1 Multiplicative Immigration Costs

The individual optimization problem is formulated as the following:
mazU; = W} + W2, (23)

s.t. the constraints that depend on the location choice:

First period earnings

e Agent j with educational attainment ¢ lives in the home country:

Wi = u" S, (24)

e Agent j with educational attainment ¢ lives in the foreign country:

Wk FSpr
1 — /’L (3 . (25)
Second period earnings
e Agent j with educational attainment i returns to the home country:
Wi =y "SPPE. (26)

The individual optimization problem is solved backwards.

Second period: Return migration vs. Permanent immigration

Return migration takes place when

Wik Wk

L <WHE = M, > —i_—

M; — " T WHE
The threshold value of the immigration costs: M; = M%FE

First period: Initial emigration decision

Agent 7 with educational attainment 7 will emigrate in the first period of life when

wE wE
— +WHIE > oW/ = My < ——F~A——
M;; B ' T e-pwH
The threshold value of the immigration costs is: M; = %, where E € (1,2).
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The immigration costs thresholds partition the population in each educational
group ¢ with respect to migration status. The thresholds are translated into the

population shares in the following manner:

e Low-educated migrants

B uF B uF 3
MO — E H = NO = _aEMH‘| s (27)
F F %
~ ) ~ M
My=———= Ny = 28
o= o = = o ] 2%)
e Middle-educated migrants
_ FSPF _ i FSPF %
= s N = | (29)
EutSP; L aEpt SP
FqpF r FqpF %
. uF S P! ' WrSPE
' Q- EylSPE T T a2 — E)yuSPE (30)
e Highly-educated migrants
FapF T FQpF 1%
_ufSPf [ uFSPf )
My=——"=-=>Ny= |———=— 31
> EufiSpPH 2 laEpSPH | (31)
FQpF ' FQpF %
. i SP; . WrSPE
2T 2-E)ufSPH >~ a2 - E)uHSPf (32)

The equilibrium shares of the population with respect to migration status are
obtained from combining the demand (firms’ optimization problem) and supply (in-

dividual optimization problem) sides of the labor market.

Demand side: Returns to schooling

SPH = L= 9 d 33
1 WOH OéHL{{’ an ( )

H LH
gpir = We ko (34)

Re-writing the home country base wage and skill premia in terms of population
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shares, we obtain the following expressions:

pr = ag A" ([2(1=No)+E(No—No)l20)* " ([2(1=N1)+E(N1=N)]z1)° ([2(1=N2)+ E(Na—N2))22)7,

) (35)
[2( 1) + ( Nl)] 2
SPH — vu[2(1 — No) + E(No — No)]zo (37)

an2(1 = Ny) + E(N; — Ny))z
Substituting these expressions into equations (21)-(26), we end up with a system of
six equations and six unknowns. The solution of the system is { N, N, N7, Ni, N3, N3}
However, due to the non-linearity of equations, the analytical solution cannot be de-

rived explicitly.

Return migration rates

N; — N, N; 2 — E
RRiZHZ:1—J:1—{} 38
N; N; E (38)

The return migration rates defined by equation (36) are the functions of the experi-
ence premium E and the parameter b of the immigration costs function, both being
exogenous and constant across educational attainments by the initial assumptions.
Therefore, under the current formulation, the model predicts equal return migration
rates across educational groups or neutral selection into return.

As for the selection into emigration, the size of the emigrant population Nj is a
function of relative base wages and relative returns to schooling in the foreign and
home countries, the experience premium, and the parameters a and b of the immi-
gration costs functions. All these determinants except relative returns to schooling
are education invariant. Thus, for the model to yield positive selection into emigra—
tion, the following conditions should be satisfied: SPF > SPH SPH > SPH > 1
for i = {1,2}. The size of the relative skill premium for the low-educated is 1 both

at home and abroad by the initial normalization. In order to judge the relative mag-
nitude of the skill premium in the source and destination countries and its variation
across educational attainments, we analyze the actual returns to schooling for the

sample of countries described in Section 2. From Table 5 we obtain an opposite

F
g?ﬁ,. Thus, the model predicts negative selection into initial
2

emigration.
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Result. Predictions of the model.

Under the assumptions of:
e Free labor mobility
e The experience premium as an exogenous and skill-invariant fraction of wage
e Constant “time-equivalent” immigration costs among educational groups

e The relative returns to schooling abroad and at home smaller than 1 and

declining with an increase in the educational attainment,

SPf
s.t. SPT

< gﬁ? <1,
the model predicts negative selection into emigration and equal return migration
rates, thus neutral selection into return migration.

The predictions of the model with a multiplicative form of immigration costs with
respect to the emigration and return migration patterns are quite unrealistic. As a
modification of this model, we relaxed the assumption about the equal distribution
of immigration costs across educational groups. In particular, we assumed that the
value of parameter a in cost functions (13) and (14) varies with education, such that
ag > ap > ag, implying a higher value of immigration costs for low-educated agents.
However, this modification did not affect the return rates, as parameter a cancels

out in equation (38) for return migration rates.

8.2 Lump-sum Immigration Costs (Section 4.1)

Individual optimization problem

Second period: Permanent immigration vs. Return migration

Return migration (conditional on emigration in the previous period) takes place
when
Wl —M; <WHE = My;>W!-WI'E

Migrants with a value of immigration costs less than W} — WH E remain in the
foreign country in the second period, thus comprising a category of permanent im-

migrants. The threshold value of the immigration costs is

M; =W} —WHE = "SSP — " SPIE = (M o

H H
pHSPH _E>M SE

for i = {0,1,2}. Migrants with educational attainment ¢ and immigration costs

smaller than the threshold value M; are better off remaining abroad permanently.
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In the case of high immigration costs M; > M;, migrants return to the home country.
We assume that in the case of indifference between remaining abroad and returning

to the origin country, migrants prefer to return.

First period: Emigration decision

Agent j with educational attainment i and immigration costs smaller than M; =
WFE — WHE would emigrate on a permanent basis. Agents with a larger value of
immigration costs, higher or equal to the threshold M;, would consider only tempo-
rary immigration. For the latter group, the first period optimization problem looks
as follows.

WE — My +WHE > 2w = My < W — (22— E)W[.

)

The threshold value of the immigration costs is:

PSP

M, =WF—-Q2-EYWH = FSPF—2-E)usPF = | = ——_ —

i (2-EB)|p"SP,
for i = {0,1,2}. All agents with immigration costs smaller than the threshold value
would emigrate, while those agents with a high value of immigration costs would
never emigrate. Again, in the case of indifference, agents would remain in the home
country. The first-period immigration costs threshold for the permanent immigrants
is equal to W} — WH. This value falls to the interval of the immigration costs for

the temporary migrants (M, M).

Return migration rates

Low-educated

o=

, (39)

Middle-educated

=

T

nn

— :U,.q
o=




Highly-educated

ek _p ]
RRy =1— | 270 (41)
“Hssz - (2 E)

Conditions for positive selection into emigration. The model predicts positive

selection into emigration when the following conditions are satisfied:

N, Ny

—>1& >1=
No Ny
L (2—E
SPH > 17 ( )
MHSPH
and ropr
Py wispr — (2— E)
H FSPF
SP 5HSP2H—(2—E)

8.3 Policy Impact (Section 4.2)
Uncertain emigration opportunities

Second period. Individual optimization problem: Return migration vs. Permanent

immigration. Conditional on having emigrated during the first period of life, a

person decides to remain abroad permanently when:
WF — My > EWH = My; < WF — EW/

The immigration costs threshold: M, = I/VZF — EI/VZH = N,.
First period: Emigration decision. Agent 7 with educational attainment 7 emigrates

when:
pil (W) = M) + EW/ ] + (1= p) W + W] > 2w = M <WF —(2-E)W/!

The immigration costs threshold M; = W/ — (2 — E)YW/H is not affected by the
acceptance rate. However, the number of agents who actually emigrate and re-

main abroad permanently is determined by the immigration policy: p;N; and p;N;.
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Consequently, the effect of policy on the return migration rates vanishes as

RR, =1 Py N
pilN; N;

Uncertain opportunities for permanent immigration

Second period. Individual optimization problem: Return migration vs. Permanent

immigration. Conditional on having emigrated during the first period of life, a
person remains abroad permanently when:

(W — M)+ (1 — @) EW! > EW/T = W} — M;; > EW/[

)

Permanent immigration threshold is M; = W} — EW}. Total number of permanent
immigrants in every educational group i is ¢;[V;.

First period

The emigration decision of temporary emigrants is not affected by the status adjust-

ment rate. Emigration takes place when:
Wl — M; + EWH? > 2w,

The emigration threshold is M; = W} — (2 — E)W}.

The emigration decision of permanent immigrants:
WE — My + ¢(WF — M) + (1 — ) EW/ > 2w/,

The immigration costs threshold: M, = WF — %VVZH :

As M; < le < Mi, the number of emigrants in the first period remains MZ

Return migration rates:

N N. spr — E
RRizl—qz~Z:1—qZ~Z:]_— MF;PFSPZ .
N; N; (AP (2—F)
F
The equation for the return migration rates is not defined at gg,{ = MZE/LEH- More-
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over, the return migration rates are non-negative when:

SPf ~ pF pt  SPH Tttt

7

& qi S [07 1]

0<

First-order partial derivatives

ORR 2qu 2(E—1) E—-1
8SpF = — b/llH 1 - yFSPiF FgpF D) < O,
SPH plSpIT (2-8) (/leSPl:H -(2- E)>
ORR 2E — 1 !
K ,wsp; : <0
! wiser — (2= )
P
SPH - ;U'F/M & q, (07 1)

Pair-wise comparison of return migration rates

1) giH > SPH & qg<q = RRy> RR;

S

L —F
RRy=1—|5"—| -qo,
[zH—<2—E>
pFspPF B %
pHSPH —
RRlzl— FgpF g1 .
,uHSPiH_(Q E)
b 1
5
2(E—1) 2(E—1) .
:>Z—f< 1—m '<1+“,F{—E> <11fq17£0andg—(1)<1
,LLHSP1H 1
SpF 2(E-1)
= F/M H<1_MF/MH'

1
Therefore, return migration rates of the secondary-educated migrants are lower than

that of the low-educated migrants when:

SRE

SP{ 7
E__SP_ | 2AE-1)
pf fpt SP pt
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1
2(E -1 20E-1)\"
D= - 5 ) . 1+¥ ,when ¢ # 0
O W — (2—E) i
,u,HSPIH pH
spr
2) SPH SPH
ptSPy z
pHSPyT E
RRQ - FSPF Q2
uHssz - (2 - E)
1 1
b b
2(E—1) 2(E-1) :
:>Zi> 1_W ) 1+W and%<11fq27£0.
wTsefr ~ @) T
1 1
b b
(E-1) 2(E-1) SPF
o R el B R <1= G < 5
ﬁSPf_( -E) wH spH —E)
SpPF spF
= F]/EHH < spr < 5pA-

Combining conditions from pair-wise comparisons, we obtain a set of restrictions
on the values of the relative skill premium and ratios of status adjustment rates un-
der which the current specification of the model predicts U-shaped return migration

rates.
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Appendix B: List of Figures

Re-emigratiﬂn rates from the

Us after 5 years of residence
(2005)

34.4

%o
235

Primar}' Secondar}' Te;rtiar}'

Educational attainment

Source: OECD International Migration Outlook (2008).

Figure 1. Aggregate re-emigration rates from the US in 2005.

Notes: Re-emigration rates among males who entered the US in 2000 at the age of 35-64.
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Return from USA Return from Spain
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Argentina Brazil Chile Mexico Argentina Brazil Chile Mexico

Source: OECD International Migration Outlook (2008)

Figures 2a & 2b. Return migration rates by educational attainment
Notes: return migration rates for males of age 25-64. Return rates stand for the fraction of

return migrants with education i in the total stock of immigrants from the same source
country with the same educational attainment i, where i={low, middle, high}.
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Figure 3. The distribution of the immigration costs M within the educational group i.
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Appendix C: List of Tables

Table 1. Educational sorting of return migrants

Return rates from the US Return rates from Spain
Source country

Low Middle High Low Middle High
Argentina 4.2 3.1 4.4 6.5 3.1 9.6
Brazil 16 6 11.3 9.3 3.7 25.2
Chile 13.6 6.4 5.7 19.6 13.2 29.8
Mexico 4.3 1.6 5 12.9 6.3 24.8
Jamaica* 134 4.8 13 N/A N/A N/A
Colombia* 13 0.92 0.94 N/A N/A N/A
Ghana* 1.2 0.6 0.9 N/A N/A N/A
Macedonia * 1 0.7 3 N/A N/A N/A
Vietnam * 0.95 0.84 1.87 N/A N/A N/A

Sources and Notes:

Return migration rates: OECD IMO 2008. Return rate is calculated as a fraction of the
returned population with educational attainment i in the total stock of emigrants from the
same source country with the same educational level i, where i={low, middle, high}.

*For the countries in the lower part of the table we use return ratios instead of return rates.
The return ratio is calculated as a fraction of two shares — share of returnees with
educational attainment i in the total number of return migrants in the numerator and share
of immigrants with educational attainment i in the total number of immigrants with the
same educational attainment i. We consider emigration and return migration from all
destinations, including the US. The return ratios represent the calculations of the authors
using data from the DotM Project.
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Table 2. Labor supply and returns to schooling, 2000

Returns to )
Relative skills supply schooling R?:j‘;x/eHrsxg)ns
SP, SP,/SP;
Countries Lo/Ly L./L, Lo/L, (W/Wo)  (Wo/W,) | SPF/SP",  SPF,/ SPH,
Source countries
Argentina 2.2 6.3 13.9 0.448 0.449 0.67 0.89
Brazil 4.95 3.0 14.9 0.827 0.826 0.36 0.26
Chile 1.7 3.7 5.6 0.619 0.897 0.48 0.32
Mexico 4.97 1.5 7.2 0.578 0.468 0.52 0.67
Vietnam 11 5.47 60.2 0.52 0.68 0.58 0.51
Macedonia 1.76 2.3 4.0 0.497 0.701 0.60 0.52
Colombia 3.9 1.97 /.8 0.458 0.691 0.66 0.57
Jamaica 2.2 3.5 78 na na na na
Fiji 0.8 7.7 6.5 na na na na
Ghana 6.6 26.2 70 na na na na
Destination countries
USA 0.3 1.4 0.5 0.3 0.6
Spain
3.5 0.7 0.3 0.33 0.42

Sources: Docquier & Marfouk (2006); Goldin & Katz ( 2007); Manacorda, Sanchez-Paramo &
Schady (2005).

Notes: Lo, L, and L, stand for the shares of the resident population of age 25-64 with
primary, secondary and tertiary education respectively. Returns to schooling represent log
wage differentials between two educational attainments.
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Table 3. Educational structure of the population and emigration rates, 2000

Resident population

Emigration rates (OECD), %

Emigration rates USA, %

Emigration rates Spain, %

Country L M H L M H L M H L M H
Source countries
Argentina 65.7 29.6 4.7 0.49 1.58 2.78 0.20 0.44 1.49 0.13 0.81 0.56
Brazil 78.7 15.9 5.3 0.17 1.14 2.05 0.05 0.33 1.11 0.01 0.11 0.07
Chile 53.3 37.2 9.5 0.93 1.63 6.02 0.30 0.48 2.59 0.04 0.253 0.249
Mexico 74 14.9 10.2 13.9 7.02 155 13.9 6.9 15.0 0.01 0.04 0.10
Colombia 72.1 18.5 9.4 11 4.1 104 0.81 2.31 8.21 0.19 1.47 0.79
Jamaica 63.1 28.7 8.1 235 26 84.7 0.13 0.19 0.59 na na na
Macedonia 54.9 31.2 13.8 16.5 10.9 29.4 0.08 0.49 8.80 1.51 0.63 0.20
Vietham 90.3 8.2 1.5 1.67 5.09 26.9 1.00 3.16 18.5 0.01 0.09 0.04
Fiji 42.6 50.8 6.6 11.7 15.07 62.8 3.21 4.32 11.7 2.66 4.83 26.92
Ghana 86.4 131 0.5 0.89 2.2 44.7 0.12 0.64 21.9 0.20 0.90 11.66
Destination countries
USA 15.9 53.5 30.6 1.3 0.2 0.5 - - - 0.013 0.006 0.008
Spain 63.6 24.3 121 2.2 2.1 4.2 0.09 0.28 1.12 - - -

Sources: Barro & Lee, 2010; Docquier & Marfouk, 2006; Education at a Glance, 2001, 2002.
Notes: Emigration rates stand for the fraction of emigrants from a particular source country with educational attainment i in the total

stock of the resident population of the source country with the same educational attainment i, where i={low, middle, high}. Unless the
destination is specified (USA or Spain), emigrants departing to all destinations are considered.




Table 4. US immigration policy

Admission categories

Status adjustment

Return migration

Skill
group Temporary non-immigrant admissions
1) H-2 type: Temporary and seasonal | No direct status adjustment -Completion of the
workers option contract (seasonal or
) temporary work);
e H-2Acagricultural Permanent residence permit:
*  H-2B:non-agricultural - Employment sponsorship -Loss of the employment
Low- Annual quota: 66,000 for H-2B Do not qualify for any of 4 contract;
educated Unlimited admission under H-2A preference categories.
] ] -Exceeding maximum
MaX|mum_ duration: 1 year - Family sponsorship duration of stay (3 years)
Prolongation: up to 3 years (Relative of US citizen or legal
) . immigrant)
Educational requirement: None
Employer requirements: US
employer
Change of employer: not allowed
1) H-2 type: Temporary and seasonal | No direct status adjustment
workers Same reasons as for low
(Same as for low-educated) educated under H-2
admissions.
2) Diversification program (Green | SPecific for middle-skilled
Card lottery)
Middle-
educated | Annual quota: 55,000 Apply for the naturalization -Loss of the immigrant
Status: legal immigrant after 5 years of uninterrupted status if a person remains
Duration: 10 years stay in the US outside USA longer than 2
months per year.
Educational requirement: high L . i
school degree and two years of Restrictions: r_estrlcted list of
experience source countries
Employer requirement: not needed
1) H-2type All limitations of H-2 admission | Same reasons as for low
Same as in two previous skill groups as in other skill groups educated under H-2
admissions.
2) H-1B type Direct status adjustment
Annual quota: 85,000 under H-1B admission Long waiting period for
Maximum duration: 3 years status adjustment for
) Prolongation: up to 3 years Restrictions: 4 preference immigrants from particular
;‘S?;ﬁ q categories preference categories (E3)

Educational requirement: B.A.
degree or higher

Origin: restricted list of countries
3) Otype

People with extraordinary abilities

4) Diversification program

Direct status adjustment under
O type admission
Naturalization after 5 years

and from the
overrepresented source
countries.

Source: Papademetrious, Meissner & Rosenblum (2009).
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