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Abstract 

 

Informal worker migrants behave as refugees and migration is their alternative of last resort. We present a simple 

model to analyze the impact of education on agents' decision to migrate. When the learning technology exhibits 

decreasing returns to scale, the probability of migration is higher for less educated people and decreases as 

education increases. The empirical study shows that there is a negative and significant effect of education on the 

Brazilian informal worker's migration. Wage differentials and wealth are not relevant to explain the migration flow 

of these workers. We also provide evidence on the (ability) positive selection of migrants. 

     

 

1 - INTRODUCTION 

 

    The migration of workers and people in developing countries has been intensively studied, and in recent years 

the results of these studies have been thoroughly reviewed.1 Many factors influence the decision to migrate: 

income differentials, amenities, new job opportunities and others. According to the seminal study of Raveinstein 

(1985), the most prominent incentive to migration is the economic motivation. Sjaastad (1962) formalized this idea 

establishing the hypothesis that the individual decision to move is a form of investment in human capital. As 

migrants are not a random sample of the population, much of the research effort in the migration literature has 

been devoted to understand the factors that determine the relative skills of the migration flow and to evaluate how 

skill differentials affect economic outcomes.2 

    Education plays an important role on an agent's decision to migration and one of the most well-known result of 

the migration literature is that the propensity to migrate increases with education, as discussed by Blanchard and 

Katz (1992), Docquier and Marfouk (2006), Greenwood (1993), Mauro and Spilimbergo (1999) and Ritsilä and 

Ovaskainen (2001). It is often argued that openness to migration and labor mobility can cause high-skilled and 

most talent workers to migrate. More educated workers tend to have more access to information about the labor 

                                                 
1 See Borjas (1994, 1995), Cushing and Poot (2004) and Greenwood (1975, 1985, 1997) for reviews of the 

economics of migration 
2
 Chiswick (1978, 1999); Borjas (1987, 1999); Borjas, Bronars, and Trejo (1992); Bound and Holzer (2000); 

Borjas and Bratsberg (1996); Chen (2009); LaLonde and Topel (1996) 



market than their unskilled counterparts, which can increase their probability of migration, as docummented by 

Kanbur and Rapoport (2005), Chiquiar and Hanson (2005) and Schwartz (1973). 

    In contrast with this large empirical literature which emphasizes that migrants are positively self-selected, 

Borjas (1987) shows that migrants can be positively or negatively selected in terms of one characteristics 

depending on the differential between the rate of return to this characteristics in the source and destination 

economy. In the case of education, for instance, migrants would be negatively self-selected if the rate of return to 

education is higher in the source economy. 

    Borjas (1987) characterizes the selection mechanism of migration and present systematic analyses of types of 

selection biases on the decision to migrate. The underlying assumption is that individuals compare the potential 

incomes in the destination with the incomes in the home region and take migration decision based on these income 

differentials (net of mobility costs). The author identifies three possibility of selection bias on migration decision: 

positive selection (migrants are drawn from the upper tail of the income distribution in the source economy and 

they outperform in the destination); negative selection (migrants are drawn from the lower tail of the income 

distribution in the source economy and they do not perform well in the destination) and "refugee sorting" 

(destination region draws below average immigrants, but they outperform in the destination). A necessary 

condition for the last case to occur is that the correlation between earnings in the two regions (source and 

destination) is sufficiently low or even negative. This might occur, for example, for a minority group whose 

opportunities in the source economy are depressed by prejudice. 

    In this paper, we investigate the selection bias on agent's migration decision in terms of education and 

unobserved ability for a particular set of workers, the informal workers. This set of workers is often characterized 

by low skill and low average wages. The lack of (formal) employment opportunities and unemployment force 

workers to join the informal sector to earn a living. Moreover, the precarious conditions of the informal labor 

market lead workers to migrate in an attempt to to improve their wellbeing. 

    We present a model to study migration and education decisions, where agents live two periods. There are two 

regions in this economy and agents can migrate from home to another (host) region. In the first period, an agent 

spends part of the endowment towards leisure and the rest towards education (human capital accumulation). 

Workers differ in their unobserved ability, so that certain amount of education is more difficult to acquire for some 

agents than for others. In the second period of their lives, agents supply labor hours inelastically. Individuals also 

differ in their endowed wealth, belonging to one of two types: rich or poor. Migrant workers have perfect foresight 

of wages, which are assumed to be higher at the destination region. If there are locational factors which produce 

externalities complementary to consumption, the migrant's gains from the same flow of consumption is higher in 

the home than in the host country. An agent's human capital when s/he is old depends on time spent on education 

and initial wealth. Earnings are concave in human capital and exhibit decreasing returns to scale, a common 

feature in the informal labor literature. 

    Our model, although simple, has a number of interesting implications for empirical work. The migration 

probability, depending on agent's learning technology and the elasticity of substitution between consumption and 

leisure, presents a convex pattern (U shape) with respect to education. In particular, for decreasing returns to scale 

and risk-neutral agents, the migration probability is decreasing in education. That is, less educated workers are 

more likely to migrate, a result in contrast to the migration literature as a whole. We use data from the ECINF 

survey (Informal Urban Economy Survey), conducted by the Brazilian Statistics Bureau (IBGE), collected in 

October of 2003 and covering all twenty-six Brazilian states and the Distrito Federal (Brazilian capital). The 

ECINF survey follows the International Labour Organization (ILO) definition of informal sector and focus on self-

employed and firms with up to five employees, regardless the number of owners or non-paid workers, and not on 

firms status with the Brazilian tax authorities. 



    Although there is now a large literature on informal activities, as a result of the difficulties faced by researchers 

in terms of data collection regarding informal activities and informal workers, interesting and relevant questions 

remain to be studied.3 

In particular, questions related to the migration of workers engaged in informal activities. This paper intends to 

contribute to fill this gap by studying the migration flow of workers engaged in informal activities in Brazil. 

According to the ECINF survey, there were 13,860,868 people employed at 10,335,962 small informal businesses 

(with five or less employees) in Brazil in 2003. Overall, interstate migration in the country rose from twenty 

percent in 1980 (Martine, 1990) to forty percent of the population in 1999 (Fiess and Verner, 2003). In the 

informal sector, over twenty two percent of the workers moved between states in 2003. 

    There are several reasons for studying migration in this particular economic sector. First, a significant part of 

economic activity in developing countries and developed countries is conducted in the informal sector (Schneider 

and Enste, 2000). Second, as for instance, Thomas (1992), Maloney (1999), Amaral and Quintin (2006) and Paula 

and Scheinkman (2007) argue informal activities emphasize self-financing, small scale of production, labor-

intensive and low-skilled workers . In our dataset, informal high skilled workers (with high education level) are 

less likely to migrate than low skilled workers (less educated). Third, the average profile of informal worker 

migrants reveals that migrants are older at their destination, have more experience as business owners, higher 

wages, and higher wealth than non-migrants. Migrants are less educated than their counterparts and the probability 

of migration to another state to engage in informal activities decreases with education. These characteristics of 

informal workers can possibly be associated with the huge internal heterogeneity of the Brazilian urban informal 

sector and suggest that the decision to migrate to another region is their last resort alternative. 

    Empirically, we estimate the migration probability of an informal sector worker using a binary choice (probit) 

model with particular attention to the self-selection problem of migrants (Chiswick 1999; Borjas 1999). We 

estimate the effects of wage differentials, education and other personal and workplace controls on the probability 

of migration. Using the Rivers and Vuong (1988) approach, we pay special attention to the endogeneity problem 

caused by the correlation between education and workers' non-observable ability. We study three different types of 

migrant: interstate, intermunicipal and short-run intermunicipal (less than ten years). Our empirical analysis 

supports that there is a negative relationship between education and the probability of migration for this group of 

workers, regardless the definition of migration and even after a valid instrument for non-observable heterogeneity 

is used. This is consistent with the idea that education and workers' non-observable ability are important factors to 

explain the migration of Brazilian informal workers. Moreover, the probability of migration is increasing in the 

ability bias and wage differentials and wealth are not relevant to explain an informal worker's decision to migrate. 

    To the best of our knowledge, this is the first paper to study the migration of workers engaged in informal 

activities. We consider the possibility and present evidence that less educated workers are more likely to migrate. 

Moreover, our results bring new evidence on the possibility of a negative selection of migrants considering their 

observable characteristics, while it corroborates a positive selection of ability or unobservable characteristics of 

informal worker migrants. To this extend, we can compare informal workers to refugees in the spirit of Borjas 

(1987)'s findings on the international migration flow of workers. 

    The paper proceeds as follows. We present a simple model of education and migration decision in section II. In 

section III, we describe our dataset and the empirical strategy. Our empirical results are also presented in this 

section. Section IV concludes. 

 

2 - A MODEL OF MIGRATION AND EDUCATION DECISION 

                                                 
3 See Choi and Thum (2005), Chong and Gradstein (2007), Friedman et al. (2000) and Fugazza and Jacques 

(2003). 



 

   2.1 The Economy 

 

    We present a simple model to study migration and human capital acumulation decisions. Agents only live two 

periods, the first period as children and the second period as adults. There are regions in this economy and in the 

second period of their lives, agents can migrate from home to another (host) region. For simplicity, there is no 

discounting in our model. Every period, a cohort of measure 1 of two-period-lived agents is born. They decide 

about their education, consumption and migration. There is no population growth. 

    In each period, agents are endowed with one unit of time. In the first period, s/he spends part of the endowment 

towards leisure and the rest towards education (human capital accumulation). Education here refers to formal 

education - elementary, middle, high-school, college. Workers differ in their ability, so that certain amount of 

education is more difficult to acquire for some agents than for others (Di Maria and Stryszowski, 2009). We will 

assume that less talented agents spend more time on schooling-related activities than more talented agents (for 

instance, to complete an assignment or to finish reading a book). This implies a "cost" q in terms of leisure. For 

simplicity, an individual belongs to one of two types: more talented or less talented. This cost is zero for talented 

people and q for less talented people. That is, in the first period of his life, an agent allocates her/his time between 

education (et) and leisure (lt), which is equal to (1- et -q).  

    In the second period of their lives, agents supply labor hours inelastically (normalized to one) and don't 

experience leisure. Individuals differ in their endowed wealth h. We can interpret this wealth as an initial 

endowment or the stock of human capital of an individual's parents. We assume a simple kind of heterogeneity: an 

individual belongs to one of two types: rich or poor. The poor type individual is endowed with h , while the rich 

type is endowed with h  (Glomm and Ravikumar, 1998). 

    Agents have identical preferences over leisure when young and consumption when old. The utility function is 

given by 

 

  (1) 

 

where σ>0 and 1/σ is the elasticity of substitution between consumption and leisure. When σ =1, we have a 

logarithmic utility. 

    In the second period of their lives, agents can live in one of two regions - home (A) and host (B) region. Agents 

can migrate from his home region to another region with probability ]1,0[1tm , or remain in their home 

region with probability )1( 1tm . During this second period, agents spend all their time working to earn income 

for consumption. Migrants have perfect foresight of wages in the home and host region, Aw  and Bw  

respectively. We assume that wages are constant and AB ww  throughout the analysis (Dustmann and 

Kirchkamp, 2002). 

    The agent's earnings 1ity   in region i are equal to their level of human capital ( 1th ) multiplied by the wage 

rate of the region where they live. For instance, in region A agents earn 11 tAAt hwy , where Aw  is the wage 

rate in period t+1 and region A. An agent's human capital when s/he is old depends on time spent on education, et, 
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where θ >0, δ  (0,1) and β (0,1). When δ + β >1, the learning technology exhibits increasing returns. Since 

time devoted to education is bounded above in the first period by one, we can think of the case δ + β >1 as one of 

short-run increasing returns. Moreover, β <1 implies that earnings are concave in human capital and δ + β <1 

agent's earnings exhibit decreasing returns to scale, a common assumption in the informal labor literature, as in 

Lemieux et al. (1994), for instance. 

    Notice that the time allocation decision in the first period - between education and leisure - affects the agent's 

earnings in the second period. That is, the agent can invest in education in the first period and earn more in the 

labor market in the second period. Our treatment of schooling and earnings reflects the Mincerian human capital 

literature in which education yields higher earnings. The Mincerian approach assumes that human capital 

accumulation is possible by combining inputs such as time spent in school, time spent in the labor market, and 

ability (Mincer, 1974). 

    Each individual chooses lt and ct+1 to solve the problem 

 

  (3) 

 

  (4) 

 

  (5) 

 

where A  and B   represent preferences parameters. If there are locational factors which produce externalities 

complementary to consumption, for instance, culture, mentality, climate, etc., we assume that A  > B , 

meaning that the utility a migrant gains from the same flow of consumption is higher at home than in the host 

region (Djajic and Milbourne, 1988; Dustmann and Kirchkamp, 2002). 

    The agents' problem is then to choose how much time they devote to education in the first period in order to 

maximize their expected utility. The unique interior solution to the agent's optimization problem is given by: 

  (6) 

 

 Observe that the time allocation to education et is independent of the initial wealth when σ=1 and it is a 

decreasing (increasing) function of the wealth ht  when σ >1 (0< σ <1). In this model, an increase in wealth raises 

the relative price of leisure (Glomm and Ravikumar, 1998). For instance, the  higher initial wealth increases the 

time devoted to human capital accumulation when 0< σ <1 (substitution effect dominates income effect). Facing a 

probability of migration, the agent gives up leisure (and increases time allocated to education) in the first period in 

order to consume more in the second period, which can occur in one of the two (home or host) regions. In this 

case, wage rates in regions A and B also affect agents's decision through their earnings function. When σ >1, the 

time allocation to education is a decreasing function of the the wage rate, which is exogenously given in our 

economy. A higher wage in the second period increases the opportunity cost of leisure and decreases the time 

allocated to human capital accumulation et in the first period. In the case of  σ =1, the agent's optimal decision 

regarding education is independent of the wage rate either at home or at the host region. 

 

      2.2  Probability of Migration and Education 



)])(1(/[)]1()1([1 ABtAAtt qeqem

 

    Since we observe that workers of different education levels - from no education to university degree - migrate, a 

natural question to ask is what is the effect of education on agent's decision to migrate. We concentrate our 

discussion on the determinants of migration and the role of education in the migration decision, reflected in the 

probability of migration 1tm  . Chen (2008, 2009) argues that the probability of migration is dependent upon 

average human capital. In our model, the average human capital is equivalent to the individual's human capital in 

each period and the probability of migration exhibits threshold effects, as follows: 

 

                                 

 (7) 

  

 

 

 

where e* represents the average human capital threshold. Rearranging equation (3) for the probability of migration 

mt+1, we obtain the following expression: 
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Notice that (7) is not an explicit expression for the probability of migration, since it depends on endogenous 

variables. The nonlinearity of this expression makes it less straightforward the effect of the time allocated to 

education on the probability of migration. However, we can use this expression to explore the role of some 

parameters in the relationship between education and the migration probability. Differentiating (7) with respect to 

the variable education (et ) we obtain a negative relationship between a worker's education and her/his migration 

probability for an education level et lower than [(1-β(1-σ))(1-q)]/(1+β(1-σ)), and a positive relationship otherwise. 

Note that this threshold e* depends on the learning technology parameter β and on the elasticity of substitution 

between consumption and leisure σ. The lower β, or equivalently, in the decreasing returns to scale learning 

technology case, the lower the education level for which migration is decreasing in education. That is, when β is 

small, returns to human capital investment are decreasing and the probability of migration is higher. 

    The elasticity of substitution between consumption and leisure plays an interesting role in this discussion. Micro 

and macro estimates of the elasticity of labor supply do not refer to the same variable. Typically, micro estimates 

deal with individual hours of work per unit of time (intensive margin), while macro estimates deal with total hours 

of work, i.e. the product of the intensive margin and the employment rate (extensive margin). Given the 

considerable controversy over the appropriate value of σ, we will not try to ascertain what the definitive value of σ 

is for the representative agent model under consideration. Instead, we explore the implications for our analysis of 

different values of σ. 

    The case of σ =1 is of particular interest because it allows us to solve for the probability of migration 

analytically. In this case, the equation (7) simplifies to 

   

   (9) 

  



    Notice that when the elasticity of substitution between consumption and leisure is equal to one (σ =1), wage 

rates in both regions and an agent's initial wealth are not relevant. In this case, what is important for a worker in his 

decision to migrate is his talent (measured in terms of leisure cost), his education level (et ) and his locational 

preferences ( A , B ). Equation (9) says that the probability of migration varies negatively with the leisure cost 

q, i.e., )]()1(/[/ 2

ABtt qeeqm , and that there is a negative relationship between a 

worker's education level and her/his migration probability, i.e., 

)]()1(/[1/ 2

ABt qeqem , since A > B . Talented people are more likely to migrate 

and the probability of migration is higher for this type of worker. This probability is higher for less educated 

people and decreases as education increases (∂²m/∂e²>0). When σ =1, the education threshold e* is determined by 

the leisure cost q. This education level is lower for less talented (high q) workers. 

    To illustrate the effect of different values for  on the model's implications regarding the probability of migration, 

we use numerical simulations and display results in Figure 1 and 2. Common parameter values for these figures 

are: β =0.7, B =1, A =3, Ө=1, δ=0.1, σ =3, Aw  =1 and Bw =4.4 Here, we focus on the decreasing returns to 

scale case, i.e. δ+β<1. Figure 1 shows the probability of migration as a function of the individual's education level 

for σ =3 and σ =5, assuming q=0.01. The left (right) panel of Figure 1 shows the probability of migration for a rich 

(poor) individual with high (low) initial wealth (h). The right panel illustrates the case for a poor individual. We 

observe that the lower the elasticity of substitution between consumption and leisure (high σ ), the lower is the 

probability of migration for a given level of education. Notice that as h (initial wealth) reduces from h=10 to h=1, 

the probability of migration increases. That is, less wealthy people will have a relative higher probability of 

migration than more wealthy people. Rich people have a tendency to stay in their home region. 

 

                                                 
4
 Similar parameter values are used in Dustmann and Kirchkamp (2002). 



 

Figure 1 - Education and Probability of Migration 

 

2.3 Elasticity of substitution between consumption and leisure  

 

   We also observe that more talented workers are more likely to migrate. Recall that here we assume that less 

talented agents spend more time on schooling-related activities than more talented agents, which implies a higher 

"cost" q in terms of leisure. In Figure 2, we present the probability of migration for both types of agents: more 

talented (q=0.01) and less talented (q=0.20) workers, assuming h=5. For any given level of education, the 

probability of migration is higher for more talented workers. 

 



 

Figure 2 - Education and Probability of Migration - Leisure cost q 

 

    When wage rates at home ( Aw ) and host ( Bw ) regions are the same or the wage at home is higher ( Aw  ≥ 

Bw ), more people will stay at their home region (m_{t+1}=0), when compared to the case when Aw < Bw . In 

the Aw  ≥ Bw case, the probability of migration is different than zero only for the those with very low education 

or very educated. The human capital accumulation technology also has an interesting effect on the agent's 

probability of migration. As long as the learning technology exhibits decreasing returns (δ+β <1), the probability 

of migration curve has a U shape with respect to education. That is, the probability of migration is high for less 

educated people and decreases with education. Once it reaches a threshold (which clearly depends on β), migration 

is increasing in the agent's education level.5 

 

3 - EMPIRICAL APPLICATION 

 

    3.1 Data and Description of Variables 

 

    Our data were obtained from the ECINF survey (Informal Urban Economy Survey), conducted by the Brazilian 

Statistics Bureau (IBGE) and collected in October of 2003. The ECINF survey considers all twenty-six Brazilian 

states and the Distrito Federal (Brazilian capital). Brazil is currently divided into five regions composed of states 

                                                 
5 In essence, our model is very similar to the Glomm and Ravikumar (1998).s analysis of increasing returns to 

scale and we would also obtain a Kuznets (inverted U) curve. Here we decided to focus on the decreasing returns 

to scale case in studying the migration of informal workers. 



with similar cultural, historical, social and economic aspects as follows: North Region (Acre, Amapá, Amazonas, 

Pará, Rondônia, Roraima and Tocantins); Northeast Region (Alagoas, Bahia, Ceará, Maranhão, Paraíba, 

Pernambuco, Piauí, Rio Grande do Norte and Sergipe); Central-West Region (Goiás, Mato Grosso, Mato Grosso 

do Sul and Distrito Federal); Southeast Region (Espírito Santo, Minas Gerais, Rio de Janeiro and São Paulo) and 

South Region (Paraná, Rio Grande do Sul and Santa Catarina). 

    The ECINF survey follows the International Labour Organization (ILO) definition of informal sector as 

enterprises with all or most characteristics in a list that includes family ownership, small scale of operations and 

labor-intensive methods. The survey focus on self-employed and firms with up to five employees, regardless the 

number of owners or non-paid workers, and not on firms status with the Brazilian tax authorities. Sampling 

strategy used the demographic census as a frame and the survey is limited to urban areas. Preliminary interviews 

were conducted to screen households for the presence of at least one entrepreneur with a business employing five 

or less people. Interviews were made aware that information collected for the survey was confidential and would 

be used for statistical purposes only6. 

    Information regarding workers' migration is obtained from ECINF answers to the question "Were you born in 

this state?". By comparing a worker's answer and where s/he lived in October of 2003, we define origin (place 

where s/he was born) and destination (place where s/he lives). More specifically, we consider three types of 

migrant. First, we define that a worker migrated if her/his origin state is different than her/his destination state. In 

this case, all migrants are interstate migrants. Second, we look into the data at the municipality level and migrants 

are not necessarily interstate migrants. A worker is considered migrant if the municipality where s/he lives in 

October 2003 is different than her/his municipality of birth. And, finally, we restrict our definition of migration to 

consider only workers that are twenty five years old or older and who have been living in the destination 

municipality for less than ten years. 

    Migration is a very intensive phenomenon among workers engaged in informal activities, and it varies 

considerably across geographical regions (Table 1). Our database has a total of 48,813 workers. Since our focus is 

to analyze informality in a context of internal migration, missing values for this variable and foreigners (220 

individuals) were dropped out. We analyze a sample of 45,151 informal workers in urban regions from all 

Brazilian states and the Distrito Federal. There are 9,915 migrants in the ECINF survey, corresponding to twenty 

two percent of the population of informal workers in Brazil (after expanding our sample by the appropriate 

weights). The proportion of migrants in our sample is similar to the one observed in studies of inter-state migration 

for the whole population, regardless whether the worker is engaged in formal or informal activities. The net 

migration (inflow minus outflow) of workers engaged in the informal sector is positive for fifteen states, in 

particular, São Paulo, Rio de Janeiro, Pará, Mato Grosso, and Distrito Federal. On the other hand, states like 

Paraná have a net migration close to zero, but the in- and out-migrant flows are quite expressive. 

 

                                                 
6 A disclaimer appears on top of the questionnaire stating that such information is confidential and protected by 

Law 5534 of November 11, 1968. For more details, see Almeida and Bianchini (1998), Jorge and Valadao (2003). 



 

Table 2 shows the transition matrix of migration flows for each Brazilian state. The analysis of the transition rates 

reveals some interesting patterns. On one hand, states with more in-migrants, i.e. number of migrants above the 

Brazilian average of 367 individuals, are from the South West (São Paulo, Rio de Janeiro, and Minas Gerais) and 

the Middle West (Mato Grosso and Goiás) regions, and from Paraná (South) and Pará (North) states. On the other 

hand, states with more out-migrants are Minas Gerais and São Paulo (South East), large part of Northeast (BA, PE, 

CE, PB, MA) and South (Paraná and Rio Grande do Sul) regions. 



 

    We summarize the variables considered in this study on Table 3. The first variable is a dummy variable equal to 

one if the worker was born in a different state than its current state of residence. Individual characteristics are 

described by education, experience, age, and gender. Education is a continuous variable with eight levels. 

Experience is measured by the number of years as a business owner. Age of the worker is in years and gender 

equals 1 for female. Job features are described by a dummy variable which indicates if the owner has another job, 

and by other dummies which are used to identify the economic sector where the individual works. Economic 

sectors in our sample are classified according to the aggregate sectorial characterization of the ECINF survey. 

Additional variables available in our survey are also important to be considered, such as wage differential, wealth, 

metropolitan area, and business motivation dummies. The variable wage differential denotes the wage differences 

expressed in R$ (Brazilian Reais) of October of 2003. The wealth represents the individual's assets, while the 

metropolitan area is a dummy to identify metropolitan regions. The last variable are the business motivation 

dummies, which identifies the main causes workers have to start up an informal business. 

     



 



It is worth mentioning that our data set comprises mainly low-skilled workers with low average wages, common 

characteristics of informal sector workers (Figures 3 and 4). Sixty percent of the informal workers in our sample 

receives less than 500 Brazilian Reais per month, when the average wage is around 650 Brazilian Reais. 

 

 

Figure 3 - Education Distribution 

 

 

Figure 4 - Wage Distribution 

 



    The average profile of migrants reveals some interesting results in comparison to non-migrants. The main 

differences between the two groups are the following: (i) migrants are older at their destination, have more 

experience as business owners, and are more concentrated in metropolitan areas than non-migrants; (ii) migrants 

wages are higher than those of non-migrants, which is in accordance with the migrant self-selection literature; (iii) 

non-migrant's wealth, defined here as individual's assets, such as properties, labor tools, equipment, motor vehicle 

and others, is higher than migrant's wealth; (iv) non-migrants are more likely to have a second job than migrant 

workers. 

    In our sample, migrants are, on average, less educated than non-migrants and migration to another state 

decreases monotonically with education (Figure 5). This observation goes in contrast with the existing migration 

literature that suggests a positive relationship between education and migration, establishing that the propensity to 

migrate increases with education (Greenwood 1975 and 1993, Blanchard and Katz, 1992; Mauro and Spilimbergo, 

1999; Ritsilä and Ovaskainen, 2001; Basker, 2002, Docquier and Marfouk, 2006). The fact that, in our dataset, 

high skilled workers (with high education level) are less likely to migrate than low skilled workers (less educated) 

can be in part be associated with the informal activities are often carried out by less qualified workers (Thomas, 

1992; Maloney, 1999; Paula and Scheinkman, 2007). 

 

 

 

Figure 5 - Education and Probability of Migration 

 

Additionally, we observe that probability of migrate is higher for those with smaller wages in the source region 

(Figure 6).7  

   Migrants are draw from the lower tail of income distribution of source economy. Thus, it seems that migration 

appears to be an outside option for those who already have rather precarious labor market conditions. 

                                                 
7
 See Borjas (1994, 1995), Cushing and Poot (2004) and Greenwood (1975, 1985, 1997) for reviews of the 

economics of migration. 



 

Figure 6 - Wages in the Origin Region and Probability of Migration 

 

The ENCIF allows us to identify the main motivations workers have to start an informal business. Although 

unemployment is the main reason for a worker to engage in informal activities, answers such as "improve income", 

"previous experience" and "business attractiveness" are more frequently observed among migrant workers. The 

pairwise correlation matrix for the main variables used in this study is presented in Table 4. 

 



 



    It is important to highlight that another important database with information about informal activities in Brazil is 

the PNAD - Pesquisa Nacional por Amostra de Domicilios (Brazilian Household Survey). A key distinction 

between the PNAD and ECINF datasets refers to the dimension of the occupied personnel in the informal sector in 

Brazil. According to Jorge and Valadao (2003), the estimates gathered from the PNAD indicate an occupied 

contingent in the informal sector beyond the estimates found out by the ECINF. This result is particularly affected 

by the total of employees and unpaid family workers. The estimates of the PNAD, considering only the urban areas 

in Brazil, indicate a total of 19 million people working in the informal sector, while the ECINF estimates a total of 

13 million people engaged in informal activities. Hence, although the ECINF contains only information about 

informal workers, the advantage of this survey is that more precise information on informal labor characteristics 

can be obtained, information that is partially or not observed in other datasets. In addition, this dataset allows a 

more precise assessment of these activities in terms of job opportunities and earnings. The study of the ECINF 

dataset will allow a better understanding of migration and informal activities in Brazil. 

     

  3.2  Probability of Migration 

 

    Our theoretical model has a number of interesting implications for empirical work. In this section, we estimate 

the migration probability of a informal sector worker using a binary choice model, according to the following 

probit equation: 

 

 ( ) ( )i i j ijP M X z     (10) 

 

    where iM  is an indicator equal to 1 if individual i was born in a different region other than her/his region of 

residence (and 0 otherwise),  (⋅) is the standard normal CDF, ijz  is a continuous variable of worker's 

education, Xi is a vector of additional explanatory variables,  and  are the coefficients to be estimated. The vector 

iX  includes the wage differential, wealth, a set of individual characteristics (age, years of experience as owner, 

and gender), job characteristics (other job, and economic sector), spatial features (dummies of Brazilian origin 

states, and an indicator whether the worker lives in a metropolitan area) and dummies indicating the business 

motivation. The sign, magnitude, and statistical significance of the coefficient  provides information about the 

relevance of worker's education in the migration decision. 

    We estimate the effects of wage differentials and education on the probability of migration of informal sector 

workers according to equation (10) and results are presented in Tables 5. In our database we do not observe the 

wage of a migrant worker in her/his origin region nor if s/he was already working in informal sector prior to 

her/his migration decision. The information available is restricted to workers at the destination state. Due to this 

data set limitation we impute wage differentials based on estimates of individual wages in the region of origin and 

destination following a Mincerian equation. More specifically, we estimate a Mincerian equation for each 

Brazilian state and take the estimated parameters to impute wages for those who were born there and have decided 

to migrate. All the regressions are estimated using the final ECINF weights.8 

    Table 5 reports the marginal effects of probit estimates for equation (10) where the dependent variable migrant 

is equal to 1 if the individual was born in a state different from her state of residence in October of 2003. The first 

column of Table 5 presents estimates when only wage differential and additional controls (wealth, age, squared 

                                                 
8 In fact it is the simulated wage in the source taking into account the observed individual characteristics. Our 

database do not provide information about wages in the source region. 



age, experience as owner, squared experience, female and state of origin) were included in the right-hand side of 

equation (10). In this case, wage differential and wealth have a significant effect on the probability of migration 

equal to zero, an implication of our model when the elasticity of substitution between consumption and leisure is 

equal to one (equation 6). 

 

 

 

 



 

 

    Next, we introduce education as a determinant of a worker's migration decision and the probability of migration 

estimates are presented in the second column of Table 5. According to the gradual addition of observed controls, 

the marginal effect of education on the probability of migration ranges from -0.037 to -0.029 (columns 2 to 4). The 

results do not change significantly when we consider whether the worker has another job or s/he lives in a 

metropolitan area (column 4, Table 5). This empirical evidence indicates that the likelihood of migration decreases 

with a worker´s education level and it is consistent with our model when the learning technology exhibits 

decreasing returns to scale. 

    Besides education, we consider reasons that led a worker to engage in informal activities. We include a set of 

dummy variables which intends to capture the business motivation of informal workers (column 4, Table 5). The 

results suggest that those who have started up an informal business because its independency, the attractiveness of 

the investment or because they had some previous experience are more likely to migrate than those who have been 

unemployed before their decision to become an informal employer or a self-employed worker. The underlying 

assumption made here is that individuals were engaged in informal activities before their decision to migrate. 

    It is important to note that if education is positively correlated to individual's talent - an omitted variable in 

equation (7) - the marginal effects of education on the probability of migration depicted in columns 2 to 4 could be 

biased, because endogeneity issues are not taken into account. Since we emphasize in our theoretical model that 

talented people are more likely to migrate, we expected an upward bias in our estimates of the marginal effects of 

education on the probability of migration. 

    The fifth specification in Table 5 test for the endogeneity of education in equation (7).We adopt Rivers & 

Vuong (1988) approach, using the age at which an individual entered the labor market as the instrument variable 

for education. Specifically, we implement a two-step estimation. In the first stage, education level is regressed on 

the instrument and exogenous regressors. Then, the residuals from this first stage are included on the probit model, 

equation (7). The Rivers-Vuong approach requires that the errors in the education equation (first stage) and 

migration equation (second stage) must be independent of all exogenous variables and additional instrument. Our 

IV estimates rely on the assumptions that the age at which an individual entered the labor market (i) is strongly 

correlated with her/his education level (human capital investment) and (ii) affects the migration decision only 

through her/his education level. In this IV estimation, the negative marginal effect of education are stronger than 

the previous one (-0.166 against -0.037; both significant at 1%). This result corroborates our initial assumption of 

an upward bias on the estimates of marginal effects of education on probability of migration and, consequently, 

confirms that more talend agents are more likely to migrate. 

    A comparison between columns 4 and 5 (Table 5) shows that the positive marginal effects of having started an 

informal business motivated by the opportunity of partnerships and by a change in the job status (from a second 

job to a principal job) on the probability of migration are stronger. This implies that these business motivations, 

previous job experience and business attractiveness, together with independence plus opportunity of a partnership, 

significantly increases the probability of migration. 

    It is important to emphasizes that our estimates point to a special case of migration selectivity already identify 

by Borjas (1987) in the context of international migration. Migrants are negatively self-selected in terms of 

education level, but seems to be more talented when compared to non-migrants in the home economy. Then, we 

should expected that they outperfom in the destination economy like the case of "refugee sorting ". This 

outperfomance of informal worker migrants is depicted in Figure 7. 



 

Figure 7 - Wages in the Host Region and Probability of Migration 

 

    In order to investigate the robustness of our results we explore two different definitions of migrant. First, we 

look into a more disaggregated data at the municipality level and migrants are not necessarily interstate migrants. 

A worker is considered a migrant if the municipality where s/he lives in October 2003 is different than her/his 

municipality of birth. The dependent variable on equation (7) is equal to one for a migrant worker. Next, we refine 

the migration definition to include only workers that are twenty five years old or older and who have been living in 

the destination municipality for less than ten years. 

    The results for the intermunicipal migration (Appendix, Table A.1) are very similar to those found in Table 5 

when we considered interstate migration. When the migration concept refers to intermunicipal migration (less than 

ten years), the marginal effects estimates are smaller and less significant. But, once again, less educated individuals 

are more likely to migrate. The marginal effect of education on probability of migration ranges from -0.004 to -

0.041 and it is significant at 5% (Appendix, Table A.2). 

    It is important to note that migration might not necessarily be an individual's own decision. For instance, 

children are forced to migrate when their parents decide to do so. In the first two definitions of migration - 

interstate (Table 5) and intermunicipal migration (Table A.2) - it is possible that a worker is classified as migrant 

as a consequence of her/his parents' decision to migrate. This can, in part, explain why the results are slightly 

different when we consider the intermunicipal (less than ten years) migration. Since we impose this time 

constraint, weaker results can potentially rely on the difference between short-term and long-term migration. In 

this case, the results suggest that education is relatively less important to the migration decision of short-term 

migrants. 

    Finally, we recognize that our results rely on two strong assumption, which are mainly due to limitations of our 

dataset. First, we have assumed the exogeneity of wage differentials and wealth. Second, we consider that all 

possible endogeneity between education and migration comes from the omission of the ability variable when we 

estimate equation (7). Our approach does not take into account the possibility of endogeneity due to simultaneity 

or reversal causality. Human capital investment is assumed to be made in the origin region, and thus the education 

decision cannot be reviewed once a worker decides whether to migrate or not to another region. Nevertheless, our 

empirical analysis supports that there is a negative relationship between education and the probability of migration 



in this group of Brazilian informal workers, regardless the definition of migration. Moreover, wage differentials 

and wealth turned out to have no relevance in explaining a worker's decision to migrate. 

     

4 - CONCLUSION 

 

    This paper analyzes the migration decision of workers engaged in informal activities in Brazil and investigates 

the effects of education, ability, wage differentials and wealth on their decision to migrate. We observe that there is 

a negative and significant effect of education on informal worker's decision to migrate. Wage differentials and 

wealth are not relevant to explain the migration flow of these workers, which is consistent with a unitary elasticity 

of substitution between consumption and leisure. A worker's talent, education level and locational preferences are 

key to her/his decision. This set of workers is traditionally characterized by low skill, low average wages and, due 

to a lack of employment opportunities in the formal sector and long unemployment periods, many people are 

forced to join the informal sector to earn a living. Moreover, we argue that the often precarious conditions of the 

informal labor market force workers to migrate as their last opportunity to try to improve their wellbeing. In this 

case, informal workers can be interpreted as the refugees of the international migration literature. 
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NOTES     

 

    ¹ See Borjas (1994, 1995), Cushing and Poot (2004) and Greenwood (1975, 1985, 1997) for reviews of the 

economics of migration. 

     

    ² Chiswick (1978, 1999); Borjas (1987, 1999); Borjas, Bronars, and Trejo (1992); Bound and Holzer (2000); 

Borjas and Bratsberg (1996); Chen (2009); LaLonde and Topel (1996) 

     

    ³ See Choi and Thum (2005), Chong and Gradstein (2007), Friedman et al. (2000) and Fugazza and Jacques 

(2003). 

     

      4 Similar parameter values are used in Dustmann and Kirchkamp (2002). 

     

    ⁵ In essence, our model is very similar to the Glomm and Ravikumar (1998)'s analysis of increasing returns to 

scale and we would also obtain a Kuznets (inverted U) curve. Here we decided to focus on the decreasing returns 

to scale case in studying the migration of informal workers. 

     

    ⁶ A disclaimer appears on top of the questionnaire stating that such information is confidential and protected by 

Law 5534 of November 11, 1968. For more details, see Almeida and Bianchini (1998),  Jorge and Valadao (2003). 

     

    ⁷ In fact it is the simulated wage in the source taking into account the observed individual characteristics. Our 

database do not provide information about wages in the source region. 

     

    ⁸ See ECINF documentation at www.ibge.gov.br. 
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