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Abstract

There are different phenomena that may have an impact on poverty levels, and migration is one of them.
In part, this happens due to the selectivity of migration, which we discuss theoretically and empirically in
this paper. We propose a theoretical model, based on the Roy and the human capital models, which gives
particular attention to the poorest individuals. Based on the mathematical equations of this theoretical
model, we present some simulations that address different aspects that may possibly promote the existence
of territorial poverty traps. Moreover, with the use of multinomial logistic models, we observe a general
tendency of negative selection for migrants in rural/rural flows and a positive one in rural/urban and
longer steps of migration. That is, poor migrants in rural areas have a limited range of options whether
and/or where to migrate and are partially trapped in their origin.

Keywords

Migration, selectivity, poverty traps, Brazil, Latin America

© 2012 Population Review Publications



1 - Introduction

Recently, in Brazil, a slight advance on deprivation levels was identified (IBRE/FGV 2005). However,
poverty levels are still quite high (Barros, Henriques and Mendonga 2000) and present a remarkable
spatial heterogeneity (Hoffman 2000). For instance, among Brazil’s macroregions, the Northeast Region
had only 29% of the Brazilian population and 53% of the poor people in 1997. Ferreira, Lanjouw and Neri
(2001) estimated the proportion of poor people for different regions in Brazil in 1996. They verified that
the Northeast Region (specifically the rural areas) had the greatest numbers of poor people, followed by
the North Region. In the other macroregions of Brazil, Southeast, South and Center-West, the numbers
were smaller, but still quite expressive.

Regional poverty levels are influenced by many factors, and migration from and to rural areas is one of
them (House of Commons 2004). However, migration still remains poorly recognized in developing
countries in terms of its impact on poverty reduction and on development (Black and Sward 2009).
Recently interest on the subject has increased, especially regarding internal migration, which is by far the
most significant form of movement for poor people (DFID 2007).

The human capital model is a commonly used framework to discuss issues related to migration and
correlated topics. The model assumes that a rational individual migrates if the expected net return of
migration is positive and, if so, he/she maximizes his/her utility among the possible destinations (Stillwell
and Congdon 1991). The equation below presents this relation. Migration will occur if the net benefits of
migration are positive:

G; = (Vij =-V;) - C; >0, 1)
where i is present origin, j is potential destination, Gij is net return of migration, Vij is the expected

benefits in j, V; is the expected benefits in i, and Cij are the costs of migration.

Factors that influence the expected benefits of individuals include personal attributes, regional
characteristics and the interaction between these variables (Stillwell and Congdon 1991). The conceptual
categories of “push” and “pull” factors are commonly used in order to understand these interactions
(House of Commons 2004). These first factors are related to a low quality of life in the origin, that is, with

a lowV,, . Normally, individuals located on the basis of the social pyramid are specially touched by these

features. On the other hand, the pull factors are related to a high quality of life in a potential new place of
residence, which is represented here by the V;; term. Usually, these aspects are the main force promoting

migration for individuals with a high level of socioeconomic well-being in the origin.

The costs of migration are also key factors associated to migration. They are normally a function of the
distance between the origin and the destination of the migrant. These costs can be monetary,
psychological, of opportunity, of adaptation, etc (Stillweel and Congdon 1991). It is believed that the costs
are an increasing concave function of distance (Bell, Fisher, Baum and Greene 1990; Cadwallader 1992).

Besides distance, many other factors affect the costs of migration (Lucas 2000). Among them is the
presence of effective social networks between the potential migrants and persons in the destination that
may diminish decisively these costs by a series of reasons, enhancing the chance of migration, or even
making the change of place of residence possible (Todaro 1980; Massey et al 1998).
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Therefore, due to monetary and other types of costs associated to the migratory process, the individual
needs a minimum amount of capital in order to have migration as an option. Poor people, especially the
chronic or extremely poor ones, may not have this possibility (Kothari 2002) and may be trapped in their
origin (Sandefur 1991).

Hence, the analyses concerning the effects of poverty on migration and about the implications of
migration on the well-being of low income individuals can be blurred by many factors because poverty
has conflicting effects on migration (Mendola 2004). On the one hand, poverty may increase migration
due to the low levels of utility in the individuals™ origin. On the other, poverty may reduce migration,
because poor people might not be able to overcome the costs of migration (Waddington and Sabates-
Wheeler 2003; DFID 2007).

Given the characteristics presented above, the migratory process tends to be selective. Generally, it is
believed that a typical migrant is a young adult, bachelor, with a reasonable level of formal education,
with more effective social networks and that is more labor market oriented (Castiglione 1989; Borjas
1996). However, what a typical migrant actually is depends on the context being analyzed and the type of
migration that is being studied (Todaro 1980; Greenwood 1985; De Haan 1999).

As a consequence, the composition of the flows of migrants is highly context dependent (for an empirical
analyses with Brazilian data see Golgher and Marques, 2009). Given that these flows may change
population growth regimes, the age distribution of population and also the amount of human and other
types of capital, the impacts of migration on poverty and development also depend on local idiosyncrasies.
For instance, if migration is cyclical, it might benefit sending and receiving areas. On the other hand, if it
leads to permanent settlement, there is a potential for depopulation in sending areas and impoverished
minorities in receiving ones (Black and Sward 2009).

In the nineties, migration was generally perceived as negative for development. It was believed that
policies related to this issue ought to promote the return of migrants and should reduce the incentive to
migration in pushing areas. In contrast, since 2000, migration is increasingly being valued in the policy
agenda as an opportunity to foster development, and also as a route for individuals to overcome poverty
(Black and Sward 2009). In part, this change happened because some myths related to migration were
better analyzed. Some of these myths are: 1) migration and migrants are problems to be dealt with; 2)
there is a tidal wave of immigrants about to arrive; 3) migration is primarily about people moving from
poor regions to rich ones; and 4) it is the poorest, most desperate people, who migrate. As discussed in
House of Commons (2004), neither of these myths is true.

Specifically for non-forced internal migration, migration is still mostly perceived as a negative
phenomenon for development (Black and Sward 2009). For instance, out-migration is a process that
would have many negative impacts on rural poverty as it would promote a shortage of farm labor, a loss of
better-educated people, population aging, an increase in female-headed households, etc. Therefore, policy
recommendations are linked to rural development initiatives, such as road building and rural
electrification, in order to reduce the flows from these areas. However, many studies did not observe a
reduction on the flows with social advances. On the contrary, they verified an intensification of rural out-
migration in sending areas, as would be expected if rural dwellers are partially trapped in their origin.

Rural-urban internal migration is also regarded as negative for development because it increases
congestion in urban centers, with particular concern to growth of slums and similar settlements. Policies
linked to urban planning in order to cope with difficulties related to this growth are a consequence of this
perspective (DFID 2007).
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On the other hand, positive aspects are also highlighted, but they are much less numerous for internal
migration. For instance, migration tends to promote a better insertion of poor people in the labor market,
even if the individuals are absorbed by low-skilled jobs in urban centers, (Black and Sward 2009).
Moreover, migration can help individuals to learn new skills, build up assets and improve their quality of
life (DFID 2007). Migration is also an ex-ante strategy of risk minimization (Ghobadi, Koerrl and Vakis
2005) and, as such, is an important livelihood tactic for the rural poor (Black and Sward 2009).

In this vein, De Haan (1999) observed that most studies that analyzed rural and agricultural regional
development did not give the appropriate importance to migration. Policies that promote mobility and
encourage internal migration, that minimize risks for migrants, and that increase the positive effects of
migration should be pursed (House of Commons 2004). For instance, an increase on the effectiveness of
the use of remittances (House of Commons 2004; DFID 2007; De Haan 1999) might impact positively on
the households’” well-being in the place of origin (Hagen-Zanker and Castillo 2005; Vasconcelos 2005).

Given the importance of mobility, the existence of regional poverty traps might have a negative impact on
development and also on overall poverty levels. Mendola (2004) observed that poor individuals in rural
Bangladesh were not able to overcome the entry costs of long distance migration, in particular the
international ones. Hence, they fell back on less costly types of migration, which yielded lower economic
gains. These deterred poor individuals to enter in a virtuous cycle of migration and increase in their levels
of economic well-being, and individuals were trapped in poverty. Poverty traps were also discussed by
Andrieko and Guriev (2003) for regions in Russia. They observed that although lower local income made
people more willing to leave, individuals that lived in such regions were less able to overcome the
constraints to move and were locked in poverty. Lucas (2000) discussed theoretically the importance of
the costs of migration and highlighted that more remote locations could become poverty traps. UN (2007)
discussed the topic for Latin America countries, including Brazil. The authors concluded that sub-national
regions that are historically depressed might become territorial poverty traps due to different reasons.

We examine in this paper the relationship between rural poverty, migration selectivity and the possibility
of existence of poverty traps in Brazil. In order to do so, we propose a theoretical model on the topic.
Based on the equations of this model, we make some mathematical simulations that address the influence
of different aspects on migration, such as: regional human capital levels, distance of migration, migration
type, regional wage heterogeneity for low-skilled and high-skilled workers, social networks, age of the
person and households” saving power. Finally, we apply multinomial logistic models to Census data and
observe that most low-income individuals are able to migrate, but only in short steps or low-cost migration
between rural areas. That is, although the perspective of this study is relatively similar to some of the ones
cited above, we analyze the topic from a different approach, including these three different features:
theoretical model, mathematical simulations and empirical analyses. The paper was divided in six
sections, including this introduction. The next section presents some descriptive data, which shows that
the migrant is not a random sample of the population in Brazil. Then, the third section portrays the
theoretical model, which is based on the Roy and human capitals models. After this, the fourth section
presents the mathematical simulations about the topic. Section five presents the empirical analyses. The
last section concludes the paper.

2 - Descriptive Data

Brazil is one of the largest countries in the world. It is roughly the size of the continental United States of
America, with more than 8 million square kilometers. Brazil is divided in five macroregions: North
(Norte), Northeast (Nordeste), Southeast (Sudeste), South (Sul) and Central-West (Centro-Oeste), and 26
states and the Federal District, as is shown in the map 1.
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Map 1 - Political map of Brazil in 2000

Source: http://www.brasil-turismo.com/geografia.htm

The Brazilian Demographic Census of 2000 was used as the database in this paper. This database has the
information of place of residence in the date of reference of the Census and also five years before it.
Individuals that declared different municipalities were considered migrants for the 1995-2000 period (see
Carvalho and Machado 1992, and Rigotti and Carvalho 1997, for a methodological discussion about
migratory data in Brazilian Censuses). Migrants with rural origin and rural non-migrants were selected.
Only individuals with age between 18 and 64 were included, as they represent most of the individuals that
make a rational choice to migrate because of labor market characteristics.

Migrants were classified in six categories. As all of them had as origin rural areas they could be of two
different types: rural/urban or rural/rural. Moreover, for each one of these types, migrants were classified
as intrastate, interstate between neighbor states and interstate between non-neighbors states.

Table 1 shows the proportions of migrants in these different categories and of non-migrants for the five
macroregions in Brazil and for the country as a whole. The majority of the rural dwellers in 1995 that
were still alive in Brazil, around 83% of over 18 million people, were non-migrants in 2000. All
macroregions in Brazil had similar values, and only one, the Center-West, a region with many rural areas
of population attraction, had numbers slightly under 75%.

Given the costs of migration, short distance flows tend to be more numerous. In Brazil 16.9% of the rural
dwellers in 1995 were intrastate migrants in 2000. Among them, the largest group was the one composed
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by intrastate migrants. Besides that, approximately half of the interstate migrants migrated between
neighbor states, most in a short distance step. Rural/urban flows were more numerous than rural/rural.
This is the general picture for all macroregions, with only one exception. The rural/urban flows between
non-neighbors from the Northeast Region were quite numerous. This fact can be explained by at least two
factors. First, historically, the flows from this region to Sdo Paulo and Rio de Janeiro urban centers were
numerous and social nets tend to be stronger. Second, the states in this region are smaller than in other
regions, as can be seen in the map, and hence interstate migration between non-neighbors may represent a
shorter distance than elsewhere.

Table 1 — Proportion of migrants of different types and rural non-migrants in Brazil in 2000

Proportion of migrants of different types and rural non-migrants by macroregion (%)
North Northeast Southeast South Center-West
Type of flow Region Region Region Region Region Brazil
Rural/urban intrastate 7.1 5.8 9.0 9.3 10.3 75
Rural/urban between neighbors 2.0 1.1 2.0 1.2 3.0 1.5
Rural/urban between non-neighbors 1.1 2.2 0.5 1.5 1.7 1.5
Rural/rural intrastate 5.6 4.0 5.0 6.0 8.5 5.0
Rural/rural between neighbors 1.2 0.7 0.8 0.5 1.9 0.8
Rural/rural between non-neighbors 0.3 0.4 0.3 0.8 0.9 0.5
Rural non-migrants 82.6 85.7 82.4 80.6 73.7 83.1
Total 1944790 7918930 4197819 3104775 957544 18123858

Source: FIBGE 2000.

Table 2 compares migrants and non-migrants for mean schooling levels only for the group aged between
20 and 29 years, as schooling levels are highly dependent on age composition. Some points should be
emphasized. First, migrants and non-migrants in the North and Northeast regions had lower schooling
levels than in other regions, especially this second one. Second, rural/rural migration presents lower
schooling levels than rural/urban in all regions. Third, non-migrants showed a general tendency to be
between these two types of flows in the more developed regions and were more similar to rural/rural
interstate migrants in these two cited regions. Last, it was not observed an increase in schooling levels
with an enhancement of distance for all regions, but only for the poorer ones.

Table 2 - Education level of migrant flows and non-migrants, by type of flow for persons aged 20 and 29 years in

Brazil in 2000
Mean schooling (in years)
North Northeast Southeast South Center-West
Type of flow Region Region Region Region Region
Rural/urban intrastate 4.97 4.52 6.22 6.97 5.78
Rural/urban between neighbors 5.09 411 5.83 6.96 5.92
Rural/urban between non-neighbors 5.95 4.96 5.96 7.22 6.08
Rural/rural intrastate 3.52 2.90 4.47 5.27 4.22
Rural/rural between neighbors 3.54 2.72 4.35 5.37 4.64
Rural/rural between non-neighbors 4.03 3.73 4.65 5.66 4.40
Rural non-migrants 3.71 3.51 5.45 6.05 5.14

Source: FIBGE 2000.
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3 - Theoretical model for the selectivity of migration and the existence of poverty traps

In this section, a theoretical model is proposed in order to discuss the selectivity of migration and the
possibility of existence of poverty traps. As discussed previously, migrants are not a random sample of the
population and poor individuals may not be able to overcome the costs of migration, as described by
Kothary (2002), and also by the migration hump (House of Commons 2004).

The model is based in two equations. The first, a long run one, includes properties of the origin of the
migrant and of the potential destination. This type of equation indicates the feasibility of migration, as
discussed in the introduction of this paper: migration will occur if the net benefits of migration are
positive. However, this might be considered only part of the process, as it does not address the kinetics of
the movement: while the migrant is changing his place of residence, he is not well-established in either
place. That is, there is a transition state between life in the origin and life in the destination, which is
intrinsically unstable by nature, and promotes reversibility and turnover. The second equation of the
model deals specifically with this point. Hence, by including both equations, the goal is to present a
formal discussion that addresses the long run differences between origin and destination and also the short
term instabilities of moving.

The development of the first of these equations is based on the Roy model, in which local income
distribution and dispersion among human capital levels is a key point to answer the above questions
(Borjas 1987), as non-skilled and skilled workers migrate in order to pursue greater expected earnings
(Chiquiar and Hanson 2002). Following this model, we assume that wages in each region depends only on
the individuals’ human capital level and on specific regional parameters. The following equation
exemplifies this function:

IN(Wi) = pi +viS, 2
where i represent regions, W; are wages, p; > 0 are the exponential of non-skilled workers wages, v;
> 0 represent the returns for human capital, and S > 0 is the persons” level of the human capital, that
represent years of formal education.

While discussing the human capital model applied to migration, a simple equation (1) was
presented. Here, this equation is modified to include also a temporal horizon of analyses and a discount
rate. Making the assumption that wages can be used as a proxy for expected benefits, the following
equation is obtained:

t
G, = [ W, -W,)e"dt-C, >0, ®

where Gj; is the net return of migration between localities i and j; Wi is expected wage in j, which is
a possible destination of the migrant, in time t; W;; is expected wage for the person in the currently
origin i in time t; p is the discount rate; and C;; are the costs of migration between i and j.

In order to pursue a final equation including aspects of both models, equation (2) is rewritten as:
(4) W; = e * V. The exponential function is approximately rewritten via Taylor expansion as a
polynomial function with the same characteristics of (4), such as W > 0, dW/dS > 0, d®W/dS? > 0 and
d*wids® > 0:

W; =" "8 5 g + BiS + 85 + 6,57, (4)
where a; >0, §; >0, 6; > 0 and o; > 0 are regional parameters.
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Normally schooling opportunities are smaller in rural areas and the labor market is less diversified and
sophisticated, when compared to urban ones (Haddad and Di Pierré 1999). Hence, human capital levels
tend to be smaller in the former areas than in the latter. Assume that in rural areas the level of human
capital is a constant for adults: (5) Si(t) = So. On the other hand, in urban areas, human capital tend to
increase after migration: (6) Sy(t) = So + at, where Sy is human capital level at time of migration and a > 0.

Equation (3) also includes a cost function. The cost of migration can be written as a function of the
distance between the origin and the destination, d;; , D(d;) , and of the type of migration, k,, K(k, ), if

rural/rural or rural/urban. Moreover, it is a function of the effectiveness of social networks of the potential
migrant between two specific localities, R(rij) , Where r; is the proportion of individuals in the migrants’

potential destination that had as origin the same place of the migrants” present locality of residence. The
cost of migration is a multiplicative function of these functions: (7) Ci;‘ =D(d;)K(k,)R;.

A common used equation in aggregated studies for the relation between distance and costs of migration is
given by: D(d;) = Ad;“ , where A and a are positive constants and « € (0,1) (Bell, Fisher, Baum and

Greene 1990; Cadwallader 1992).

If the human capital that was acquired by the migrant in its” origin can be used effectively in the
destination, the costs of migration might be smaller than otherwise. Moreover, if origin and destination
resemble physically and socially, the effect might be also this one. Consequently, it can be said that
migration between localities with similarities may present lower costs. Therefore, rural/rural (r/r)
migrations may have lower costs than rural/urban (r/u) ones, if all other variables are held constant.

Thence, the K(k, ) function take on two different values for these types of migration: K,,, < K,,,.

The existence of an effective social network may diminish decisively the costs of migration. In order to
represent this, the function R(r;) must have the following characteristics: R(0) =1, R'(r;) <O,

R"(rij) >0 and lim R =0. A function with these characteristics is R(rij) =1—e " where rij, as cited,
fjj =0

is the proportion of the population of j that had i as origin, w is the effectiveness of individuals™ links

between migrants and non-migrants with the same origin.

This discussion so far included all the variables of the first part of the model. They indicate whether the
returns of migration are positive or not. That is, if it is feasible in the long run. However, migration will
occur if the returns are positive, and also if the individual can pay the costs of migration in the short run.
This means that another feature to be examined is if the potential migrant can overcome the difficulties
posed by the transition state in the short run, otherwise migration is not an option, even if in the long run
the net returns are positive.

Hence, the migrant can migrate only if the differences between earned income and basic everyday costs in
a short period of time t” after migration are larger than the costs of migration. Equation (8) shows this
relation:

H = ][(wi,- ()~ E(S)ldt-C, >0, ®

where E(S) are the basic everyday costs that can not be used to pay migration costs
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Generally, lower income individuals have a marginal propensity to consume that is superior to higher
income ones (Huggett and Ventura 2000). Consequently, daily basic everyday costs increase with human
capital, but at a lower rate than income. The following polynomial has these characteristics:

E(S) =4y + 04S¢ + 60,8, 9)
where 0< ¢, <ay,0<¢p, < B,,056, <0y,

Equations (3) to (7) represent the selectively of migration in the long run, and equations (7) and (8) denote
the phenomena in the short run. In order to illustrate the consequences of the aspects concerning these
equations, some mathematical simulations are presented below.

4 - Mathematical simulations

The theoretical model discussed the selectivity of migration and the possibility of the existence of poverty
traps. Based on the proposed equations, and also on the descriptive data presented in section two, we
elaborated these mathematical simulations.

Note that table 1 presents three types of migration: intrastate, interstate between neighbors and interstate
between non-neighbors. These types will be discussed afterwards empirically with the multinomial
logistic models. Therefore, in these simulations, the function D(d;;) has only three values, respectively A,
3/2A and 4A. These values are an approximation for the mean value of the function of the distance
between the origin and the destination of the migrant for each one of these types of migration. Moreover,

given thatK,,, <K,,, in the theoretical model, it is assumed the arbitrary values of 1 and 3/2

respectively for the rural/rural and rural/urban types of migration. Initially, we discuss this first type of
migration and them the second.

4.1 - Rural/rural migrations

This subsection simulates rural/rural migration. For this type of migration, we make the following
assumption: Sy(t) = Se(t) = So, that is, human capital does not increase after migration. The final equations
for G and H are obtained by introducing these particularities in equations (3), (7) and (8) and then
integrating by parts.

A benchmark simulation was set with arbitrary values. For the G equation, the chosen values were the
following. The discount rate is p = 0.02. Time, t, is defined as t = 70 — age, that is approximately the time
spent in the destination after migration, assuming that the individual will be in the labor market till an age
lower than 70 and will afterwards earn some income due to retirement pensions. The wage coefficients for
the destination are similar to the ones obtained for urban Brazil in 2004: a4 = 1.4, B4 = 0.1, 84 = 0.0002
and oy = 0.0005. For the origin, the values are similar to rural Brazil in this same year: o, = 1.5, B, = 0.1,
3, = 0.0 and o, = 0.0. The constants in the costs function were chosen to obtain H > 0 and G > 0 for
reasonable values of human capital. These are: A = 10, ® =1 and r = 1. Regarding the short run equation,
the chosen values for the constants are: ¢g = 1.2, @4 = 0.05, 63 = 0 and t'= 12. It must be emphasized that
these constants, although based on empirical and theoretical findings, are determined only in order to give
a benchmark for comparisons.
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Initially, three simulations for intrastate migration are shown for different ages of potential migrants:
young adults, age = 20; adults, age = 40; and elderly, age = 60 - as presented in diagram 1 with the G
values. Notice that when H < 0, the diagram shows G = 0, independently of the real G value. Following
the diagram, migrants can only pay the costs of migration in the short run, that is, H > 0, if their human
capital, that is, the number of years of formal education, is S > 2.2. Below this value they cannot afford to
migrate independently of the G value and are trapped in their origin, possibly in a state of deprivation. If S
> 2.2, and consequently H > 0, the individual has the option to migrate or not concerning the costs of
migration in the short run. Tracking the long run equation, migration will occur if G is also above 0. As
can be seen in the diagram, for young adults, this happens if S > 7.6. The same is verified for adults, if S >
8.0, and for the elderly, if S > 10.0. These values can be observed in table 3 for the benchmark for the
intrastate migration. This simulation is an example of positive selection. Notice that o, > oy, hence non-
skilled earn more in the origin, and even if they could afford, they would not migrate.

Diagram 1 — Net returns of migration for rural Brazil

50

40
==—Young adults

30 === Adults
Elderly

20 -

Gvalue

10

0 rryvyrywy

TTTTTTTT 111 g AT T T T T T T T T T T
O OO T 00 O 2 — N oM J

Human capital

Source: Simulation done by the author.

The results obtained in the simulation depend directly on the chosen values for the constants and should be
apprehend as a point of reference. Other simulations are shown in table 3 so that the implications of the
theoretical model can be better understood. The first one compares intrastate with interstate between
neighbors and between non-neighbors migrations with the same constants of the benchmark. The only
difference is that the K value varies, respectively K = A, K = 3A/2 and K = 4A. With the increase of
distance, the costs of migration also rises and the same takes place with the needed S values. For the
intrastate migration, the short-term equation will be positive for S > 2.2. For the interstate between
neighbors migration, the same will occur for S > 4.4, and for the non-neighbors migration, for a much
higher value, S = 10.2. Following these simulations, individuals with very low human capital, below S =
2.2, cannot afford to migrate at all and will be non-migrants, trapped in their origin. Persons with a
relative low human capital level, between S = 2.2 and S = 10.2, can afford to migrate in the same or to a
neighbor state, but cannot pay the high costs of a long distance migration. However, as is shown by the
threshold of the G function, young adults with human capital level between S = 2.2 and S = 7.6 can afford
to migrate, but the net return of migration is not positive, due to the higher wage levels in the origin for the
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non-skilled. Only young adults with a medium level of human capital, S > 7.6, roughly a complete degree
of fundamental schooling in Brazil, can migrate. Only young adults that hold approximately a High
School degree (S > 10.4) can migrate to a distant locality. These same analyses can be done for adults and
elderly. These two groups, as they have less time in the destination to harvest the gains due to migration,
might have higher levels of human capital in order to make migration a feasible process. Moreover, notice
that for the elderly, the migration between non-neighbors is not a possibility, because G is negative for any
value of human capital.

Table 3 — Threshold values for H and G functions — rural/rural migration in Brazil

H>0and G >0
Simulations H>0 Young adults Adults Elderly
Benchmark
Intrastate >2.2 >7.6 >8.0 >10.0
Interstate between neighbors >4.4 >8.2 >8.8 >11.2
Interstate between non-neighbors >10.2 >10.4 >114 -
Changes in w and r values

Intrastate >0.0 >6.6 >6.8 >7.8

Interstate between neighbors >0.0 >6.8 >7.2 >8.6
Interstate between non-neighbors >4.4 >8.2 >8.8 >11.2

Changes in a4Vvalues

Intrastate >0.0 >0.0 >2.6 >5.8

Interstate between neighbors >0.0 >3.0 >4.2 >7.0
Interstate between non-neighbors >2.0 >6.2 >7.2 >10.2

Source: Simulation done by the author.

Two other simulations are presented in table 3. The first one is an increase in the effectiveness of the
potential migrants” social network. If social network is more efficient in diminishing the costs of
migration or if the proportion of the population in the destination with the same origin of the individual is
increased, what would be the consequences? For these simulations, the value for the product wrj; was
multiplied by four. This would represent an increase in the proportion of immigrants from the same
locality, that is, the clustering of individuals with the same origin, what is empirically observed. Or, it can
correspond to a better channel of communication between origin and potential destination, for instance, as
verified for return migration. Observe that the threshold values are much lower, especially for H. If the
social network is as effective as in these simulations, even persons with extremely low human capital
levels can afford to migrate, at least in short distance movements, although they will not migrate due to
the negative values for the G function. Notice that the elderly would migrate in this situation, even for
distant steps of migration. This may partially explain what happens with return migration after retirement
(Oliveira and Jannuzzi 2005), especially between regions with more effective social networks.

In the next group of simulations, the parameter that represents the wage of non-skilled workers in the

destination increased from a4 = 1.4 to oy = 1.55, while the value for the origin continued the same, o, =
1.5. That is, now non-skilled earn more in the potential destination than in their origin. All other variables
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values did not change. Notice that this small change enables the unskilled to migrate in an intrastate
migration, but not in an interstate one.

4.2 - Rural/urban migrations

Some other features of the theoretical model are discussed for the rural/urban migration. Some
modifications must be done in the simulations. The costs of migration increase because origin and

destination are no longer similar: K,,, = 3/2. The human capital in the destination is now a function of

time: Sy(t) = Sp and Sy(t) = Sp + at. The initial value for a is set as zero and all the constants are the same as
the benchmark in order to make comparisons between rural/rural and rural/urban migrations more
insightful. Comparing benchmarks in table 3 and in table 4, observe that the H and G threshold values are
larger in the latter than in the former, especially for the short-term equation in the short distance
migrations. This indicates that very low skilled migrants may be able to migrate between rural areas, but
not to an urban center.

Table 4 — Threshold values for H and G functions — rural/urban migration in Brazil

H>0and G>0
Simulations H>0 Young adults Adults Elderly
Benchmark

Intrastate >4.4 >8.2 > 8.8 >11.2

Interstate between neighbors >6.8 >9.0 >9.8 >12.6
Interstate between non-neighbors >12.6 >12.6 >12.8 -

Changes in avalues

Intrastate >3.0 >3.0 >6.0 >104

Interstate between neighbors >5.2 >5.2 >7.2 >12.2
Interstate between non-neighbors >11.2 >11.2 >11.2 -

Changes in saving power

Intrastate >0.2 >0.8 >54 >10.2

Interstate between neighbors >1.8 >3.2 >6.8 >11.8
Interstate between non-neighbors >7.2 >7.6 >10.6 -

Source: Simulation done by the author.

Table 4 shows two more groups of simulations. First, what would happen if the migrant could acquire
extra human capital in urban centers? In order to test this, a is increased to a = 0.1. That means that for
each year in the urban center, the migrant increases 0.1 units of human capital. As can be seen, this
enables lower skilled young adults to migrate, particularly for the short migrations, as they can increase
their wage in the destination due to their increase in human capital levels caused by formal schooling or
on-the-job training. Policies that promote formal and informal training would have this impact.

In the next group of simulations, the migrants™ saving power is increased. The new values for two of the
constants are from ¢4 = 1.2 to ¢q = 1.0, and from ¢4 = 0.05 to ¢4 = 0.0. Besides this, there is a small
increase in the rate of growth of human capital, a = 0.12, as investments in human capital become
relatively cheaper. These changes would represent relaxations of budget constrains in the short run, for
instance due to easier credit. They make feasible for the very low skilled to migrate in an intrastate
migration for young adults.
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In all the above simulations, there were positive selections. When can it be a negative one? For instance, a
simulation was done with the main difference that low skilled wages are higher in the destination than in
the origin: a4 = 2.0 and o, = 1.5. For the intrastate migration, due to the low costs of migration, these
differences promoted only the migration of low skilled individuals in a negative selection of migrants.
Notice however that this would occur only for short distance steps of migration. That is, negative selection
for migration flows with higher costs associated to the process is much more unlikely.

These simulations highlighted some features of the selectivity of migration and the possibility of existence
of poverty traps. In the following section these questions are addressed empirically.

5 - Empirical Analyses

The empirical analyses are presented in two subsections. The first one presents briefly the applied
methodology, which is multinomial logistic model, and the database that is the Brazilian Demographic
Census of 2000. The second shows the empirical results.

5.1 - Methodology and data

The selectivity of the migratory process was empirically analyzed with the application of multinomial
logistic micro models. The objective is to identify personal attributes that modify the individual
probabilities of being a non-migrant or a migrant of different types, with particular importance given to
schooling levels.

In the multinomial logistic model, the logarithm of the odds ratio can be estimated by the
following equation:

P.
In(P_”):Xi (ﬂj_ﬂk)zxiﬂjv (10)
ik
where Pij is the probability that event j will occur for the individual i (in this particular study is the

probability that the person will migrate in one of the types of migration mentioned above) and P, is

the probability that event k will happen for the same individual (here is to be a non-migrant). One
basic assumption is that the probability of one possibility will not impact on the others probabilities.

We discussed, in the introduction of this paper, that poverty levels in the North and Northeast regions are
much higher than in the rest of Brazil. It was also observed elsewhere that the characteristics of the flows
of migrants are highly context dependent, and the heterogeneity is quite large among Brazilian
macroregions. It was noticed that poor migrants concentrate in rural/rural, rural/urban and urban/rural
flows with destination in the North or Northeast regions, especially in this last one (Golgher and Marques
2009). Hence, the empirical models are applied only to these two macroregions. The regressions were
done separately for each region, always comparing migrants with non-migrants in the same rural origin.

The Brazilian Demographic Census of 2000 was used as the database in the paper. Migrants with rural
origin in the Northeast or North regions and rural non-migrants of these same regions were selected from
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this database. Only individuals with age between 18 and 64 were included in the analyses, most of the
individuals that migrate because of labor market characteristics.

The response variable has 7 categories. The individual can be a non-migrant or a migrant. If the person is
a migrant it can be an intrastate, an interstate between neighbors or an interstate between non-neighbors
migrant of two types — rural/rural or rural/urban. The non-migrant category was always the standard for
comparisons. The independent variables were: age (in years), age squared, sex (1 for male and 0 for
female), ethnic group (1 for White/Asian and 0 for Black/Pardo/Indigenous), civil status (1 for married
and 0 otherwise) and schooling level (years of formal education). These variables were chosen because all
of them impact on the probability of migration, and most of them do not change due to migration.
Schooling levels may change due to migration, as proposed in the theoretical model. However, notice that
the differences are small because individuals were 18 years and older and the mean time of residence after
migration is only two years.

5.2 - Empirical results

The results are presented separately for the Northeast and North regions in table 5. Notice that the great
majority of the coefficients are significant. A few of them, that are presented bold faced, are not. The age
coefficient showed negative signs for all models. This indicates that the probability of being a migrant
decreases with age for young adults, as expected by the theoretical model. Additionally, given that the
coefficients for age squared were positive for all models, the propensity to migrate might increase after a
specific age. This is so due to life cycle aspects, such as retirement and return migration, with highly
effective social nets decreasing the cost of migration.

For the North Region, the sex dummy coefficient showed a negative sign for short distance rural/urban
migration, indicating that being a man decreased the probability of being a migrant of this type. Women
are normally relatively more attracted to urban destinies, also owing to labor market characteristics, what
partly explains this result. For longer distance rural/urban migration the coefficient was non-significant,
indicating that distance presents a higher deterrence effect on women than on men. For rural/rural
migration, the sex dummy was positive for the two extreme distances, indicating the predominance of
males in the rural/rural migration, as men are relatively better absorbed by rural labor market, contrary to
the observed for rural/urban short distance migrations.

The coefficient for the ethnic group was not significant for intrastate rural/urban migration, but was
positive and increasing for longer steps of migration of this same type. This same trend was observed for
rural/rural migration, indicating that Whites/Asians tend to show greater mobility in longer steps of
migration when compared to Black/Pardo/Indigenous. This suggests that the o term in D(dj;) = Ad;“ is not
the same for different ethnic groups: larger for this last ethnic group. This might happen because they face
greater uncertainties in the labor market, and information tend to be more costly for further destinies.
They also have smaller wages in Brazil, even after controlling for human capital levels, and are relatively
less wealthy.

For civil status, the coefficient was negative for rural/urban intrastate migration, indicating that to be
married decreased the probability of being a migrant of this sort. However, notice that the coefficient
increased with distance, and was positive for the other types of rural/urban migration. A partial
explanation is the same as above concerning the o term. Married individuals may regard long distance
migration as relatively less costly that single persons, given that social uncertainties are smaller. Note that
this trend was not observed for rural/rural migration. For this type of migration all coefficients were
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positive and significant. This suggests that short step migration to urban areas is also promoted in order to
participate in the marriage market.

In the mathematical simulations, especially due to the short run costs of migration, it was proposed that
higher income groups might be relatively more capable of migrating in a long distance step. This fact was
empirically analyzed by the schooling variable. Notice that all the coefficients were positive for
rural/urban migration, corroborating the previous formal discussion. Moreover, for the rural/rural
migration, the coefficient was negative for short distance migration, suggesting that the threshold for
migration are not very large for rural/rural short migrations, also as discussed in the theoretical model.

In this region there are many rural areas with positive net migration (Golgher 2006). As showed here, the
short distance rural/rural migrants present very low mean levels of schooling. They migrate from one
locality to a similar close one, maybe with real chances of improving their economical situation, but with
remarkable impact on deforestation of native vegetation (Laurence et al 2001).

Table 5 — Multinomial logistic model for different types of migrant in some macroregions in Brazil in 2000

North Region®

Rural/urban migration Rural/rural migration
Interstate Interstate Interstate Interstate
between between non- between between non-

Variables Intrastate neighbors neighbors Intrastate neighbors neighbors
Intercept 3.439 2.138 0.826 2.994 1.278 -0.310
Age -0.363 -0.363 -0.367 -0.326 -0.318 -0.342
Age squared 0.004 0.004 0.004 0.004 0.004 0.004
Sex -0.190 -0.106 0.033 0.089 0.018? 0.089
Ethic group -0.006° 0.190 0.910 0.103 0.285 1.013
Civil status -0.038 -0.0212 0.357 0.415 0.378 0.580
Schooling 0.070 0.067 0.148 -0.086 -0.073 0.012

Northeast Region®
Rural/urban migration Rural/rural migration
Interstate Interstate Interstate Interstate
between between non- between between non-

Variables Intrastate neighbors neighbors Intrastate neighbors neighbors
Intercept 3.416 1.776 1.539 3.250 1.504 0.371
Age -0.357 -0.352 -0.328 -0.341 -0.337 -0.333
Age squared 0.004 0.004 0.004 0.004 0.004 0.004
Sex -0.264 -0.165 0.022 -0.128 -0.066 0.113
Ethic group -0.071 0.012° 0.726 -0.126 -0.151 0.403
Civil status -0.031 0.104 0.304 0.215 0.303 0.492
Schooling 0.029 0.008 0.088 -0.134 -0.160 -0.029

a: The results bold faced are not significant at 5%. b: Non-migrant category was the base for comparison. c:: -
2log(likelihood): with intercept only 828520 and final model 468886; Number of observations = 115808. d: -
2log(likelihood): with intercept only 2383356 and final model 1063728; Number of observations = 857876 .

Source: FIBGE 2000.

The table also shows the results for the Northeast Region. The coefficients for age, civil status and ethnic
group were similar and with the same trends as the ones observed for the North Region, if it is noticed that
the states in the Northeast Region are much smaller than in the North Region. For the sex dummy the
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results for both regions were the same for the rural/urban migration. However, for the rural/rural type, they
were negative for short distance flows in the Northeast Region, contrary to the observed in the North
Region. Namely, woman show greater mobility in this first region. The second region present positive net
migration in many rural areas, many are frontier ones, which are first occupied by men, what is not
observed in the first one, and this might explain the observed differences. Finally, and most importantly,
the coefficients for schooling were positive for all rural/urban migration and negative for the short
distance rural/rural, as observed for the North Region. Nevertheless, the coefficient for long distance
rural/rural migration was also negative. Migration from the Northeast Region to the Southeast Region in
Brazil was numerous in most of the twentieth century and social nets between these areas are more
effective than elsewhere, what explains partially this result.

For the Northeast region, at least till 2000, most areas had negative net migration (Golgher 2006). As was
observed in the theoretical and empirical models and simulations, low-income individuals show a lower
propensity to migrate in long distance steps or rural/urban migration. Hence, the positive selection that
may occur in areas with negative net migration might promote a vicious circle of negative feedback for
economic and population regional aspects. Regional inequality may increase with this process, if positive
aspects of emigration, such as remittances or knowledge transference, are not significant (De Haan 1999).

Conclusions

The main objective of this paper was to discuss the selectivity of migration and the possibility of existence
of poverty traps in Brazil, and to make associations between this phenomenon and rural poverty. In order
to do so a theoretical model was proposed, which was based on the Roy and the human capital models,
with a long-term and also a short-term equation. The features discussed were the influence of human
capital levels, distance of migration, migration type, regional wage heterogeneity for low-skilled and high
skilled workers, social networks, age and saving power. Mathematical simulations indicated that migration
might show a positive selection, mainly due to the short-term costs of migration, especially for long
distance and rural/urban flows, suggesting that poor individuals may be trapped in their origin.

We verified empirically some of the findings of the theoretical model and mathematical simulations with
the use of multinomial logistic models. We observed a general tendency of negative selection in short
distance rural/rural flows and a positive one in rural/urban and longer steps of migration. This suggests
that rural/rural migration costs are much lower than a rural/urban step for a similar distance. Moreover,
most low-income individuals were able to migrate, but only in short steps or low-cost migration between
rural areas, indicating the existence of poverty traps.

Human mobility is neither a new phenomenon nor a failure of development, and is much more common
than normally assumed by the notion that population is essentially sedentary and would migrate only
because of economical or environmental shocks. Therefore, given the importance of migration for rural
population, policies that increase the positive effects of migration, should be encouraged. Policies that
diminish the costs of migration would have a positive impact on the range of possibilities for the low-
income population strata. For instance, policies that: improve channels for information exchange; facilitate
the absorption of the migrant in the destination; minimize environmental damages; increase the
effectiveness of the use of remittances, are some of them.
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