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Abstract

This paper, focusing on internal immigration rates to Brazil 5,500 urban centers, provides evidence on the impact of domestic immigration on the welfare of receiving cities. It evaluates immigration impact on cities’ overall poverty, inequality and polarization indicators, infrastructure access, and municipality budget, utilizing data on Brazilian migration between 1995 and 2000. To instrument for the proportion of new immigrants to a given urban center, we use the interaction of unemployment volatility at the place of origin, the population of the place of origin and the travel distance between the municipality of origin and the city of arrival. Subject to the validity of our instruments, we find that domestic immigration to Brazilian cities reduced poverty, increased infrastructure access and did not increase local polarization and geographic segregation. The positive effect on poverty reduction is mainly due to categories of migrants that have characteristics complementary to locals’ (immigrants from rural origin, or with low educational attainment), while improvements in infrastructure access are mainly due to women.

1 Introduction & Motivation

During the twentieth century, internal migration and urbanization shaped Brazil’s economic and social landscape. Cities grew tremendously, while immigration participated in the rapid urbanization process and the redistribution of poverty between rural and urban areas. One third of the population lived in cities in 1950, but with an average yearly urban growth rate of 5% Brazil turned into a prominently urban country (80% of the population at the turn of the century). Due to immigration to urban centers, the Brazilian population redistributed unevenly: some dynamic regions became population magnets, and some neighborhoods within cities became gateway clusters in which the effects of immigration proved particularly salient. But has domestic migration to cities been part of a healthy process of economic transition and mobility for the country and its households, or a perverse trap? To date, no evidence exists for Brazil but worldwide data has been used to show that if urbanization fostered economic growth and helped reduce absolute poverty in the aggregate, it did little for urban poverty (see cross-country analyses by Hentschel and Seshagiri (2000) and UN-HABITAT (2007), worldwide data decomposition by Ravallion et al. (2007)).
Rapid urbanization placed strong pressure on cities to use their limited resources to meet or facilitate the increased demand for basic services: local authorities, denizens and newcomers had to adapt to non-natural population growth, its labor market and organizational implications. Receiving areas (in particular local authorities) have been challenged by immigration that added to near-term demands for water and sanitation, solid waste removal, electricity, basic education and health, housing, transportation, traffic and pollution (See Hamer and Linn (1987), Gupta (1993), CEPAL/HABITAT (2001)). The local population has had to deal with newcomers: denizens had to cope with immigrants who came from different socio-economic background, and older immigrants with individuals who were channeled to the city through their own network connections (See Bilsborrow (1998), James et al. (1998), Longhi et al. (2006)). Immigrants too had to adapt to new environments, find housing and transportation, and learn new skills (Matos and Baeninger (2001)). However, while most urban planners (as well as the poor themselves) can pinpoint the most pressing needs induced by immigration in their municipalities, careful quantitative assessments of the impact of domestic immigration on cities’ poverty rates and access to public goods are still few and far between.

Understanding whether receiving cities incur higher social costs due to immigration is fundamental for local urban authorities to turn immigration into a healthy process of mobility for the country and its households. Although lately urban population growth resulted mainly from natural population growth in Brazil (Bilsborrow (1998)), immigration continues to play a substantial role and has been shown to be correlated with slums development (UN-Habitat). Many immigrants with low adaptative capacity find themselves crowded into densely packed shanty towns because of the lack of affordable housing, little or no access to resources such as safe water and public health services (Hilbert and Lawson (1997)). The policy issues surrounding immigration to urban centers transcend urban population growth alone. Such issues as the consequences of migration for overall poverty are of paramount importance, even beyond any considerations of pressures on infrastructure stemming from rapid urban growth. Overcrowding due to high rates of immigration has been shown to be correlated with higher morbidity and mortality (see the evidence on tuberculosis in São Paulo in Ferreira, Antunes and Waldman (2001)). Cities have also become areas of massive sprawl and serious environmental problems: in São Paulo, many workers spend four hours on a bus to get to and from work because the sprawl is so extensive (over 500 hilly square miles) and the subway lines are no longer sufficient, the four million cars that circulate through the city on a daily basis have caused such severe pollution that officials have placed pollution monitors around the city to inform residents about air conditions (Robinson (1989)). Looking at local impact of immigration is thus key to a better understanding of local governments’ responsibility in smoothing, if need be, the reorganization of the receiving city due to immigration (Rogers and Williamson (1982)).

In spite of five decades of abundant research, some key policy questions on the impact of internal immigration have not found clear answers yet. Do immigrants increase poverty rates of the city of arrival? Do they entail reductions in welfare of the resident population? What type of immigrants is particularly harmful or beneficial for receiving cities? Do receiving cities keep up with the same provision of public services (such as sewage connection, garbage removal, street parking and lighting) when they incur higher immigration rates? Do higher immigration rates lead to higher geographical segregation within receiving cities? To answer these questions, economists have focused on the impact of immigration on the population of arrival[footnoteRef:2], on immigrants themselves[footnoteRef:3], but rarely on the impact on the municipality taken as a whole. Most papers have looked at the impact of immigration on wages (see Williamson (2004), Borjas et al. (1996) and Card (2005) for a review of the empirical findings) or on the housing market (Saiz (2006)), while a few have looked at the impact on infrastructure access and municipalities’ investments in urban projects (Bolin (2006), of the President Council of Economic Advisers (2007)). All use samples with limited geographic coverage (a couple of receiving localities). [2:  See Longhi et al. (2006) for an exhaustive literature review.]  [3:  See Ottaviano and Peri (2005).
] 


Empirical evidence on the role of internal migration in less developed countries (LDCs) has thus lagged behind because of issues related to data scarcity. First, data was scarce and coverage was not exhaustive. Second, many studies failed to account for self-selection into migration. Third, omitted variables that were not observed by the researcher could be driving both immigration inflows and housing costs. Immigrants maybe responded to other factors that caused poverty to decrease, such as expectations of future economic growth, improved amenities, or changes in the preferences for existing amenities, which could lead to an overestimation of the impact of immigration. Fourth, immigration could be endogenous, as immigrants may be looking for better deals. They might settle in areas where poverty is decreasing more rapidly, so that if immigration inflows are very sensitive to poverty and amenities changes, then the estimates of the relation between immigration and poverty and infrastructure access could be biased downward.

Our analysis is novel in three respects: most studies used specific household surveys on migration, representative for a geographic subsample of the population, using limited information on place of origin of immigrants (region born or moved from). First, we use census data representative at the municipality level for the whole country of Brazil. Our data come from the 12.5% sample of Brazil’s 2000 census, which includes a detailed migration questionnaire at the individual level: current and last place of residence, place of residence in 1995, state of birth. The place of residence today and in 1995 is recorded at the municipality level. This contrasts with most of the data on internal migration: census and sample survey data normally report only a limited range of population movements: place of current residence and place of birth only are listed in the records, disaggregation of the place of origin is rough (few regions, sometimes distinction between urban and rural). Naturally, this precludes estimation of the extent of rural-urban mobility within a region, from the date of birth. Second, to draw causality inferences, we instrument immigration rates to a receiving city by the combination of three variables: adverse economic shocks in the municipality of departure, proportion of emigrants from the municipality of departure and Euclidian distance between the municipality of origin and that of arrival. While the first two variables explain the urge to leave one’s place, the last explains the choice of the place of arrival. Third, we look at poverty rates and infrastructure access, not average income only: after having selected different welfare measures (monetary poverty, basic infrastructure accessibility), we choose to look at the effect of immigration on municipalities’ revenues and spending, and eventually at the geographic polarization of populations within cities of arrival.

Subject to the validity of our instruments, we find that domestic immigration to Brazil 5,500 cities reduced poverty, increased infrastructure access and did not increase local polarization and geographic segregation. The positive effect on poverty reduction is mainly due to categories of migrants that have characteristics complementary to locals’ (immigrants from rural origin, or with low educational attainment), while improvements in infrastructure access are mainly due to women.

The rest of the paper is organized as follows. Section 2 surveys the existing literature. Section 3 details the immigration pattern in Brazil. Section 4 describes the data. Section 5 discusses the empirical specifications followed by the empirical results. Section 6 concludes. Section 7 displays graphs, tables and maps.

2 Literature Review

Rural-urban migration responds to income differentials: rural individuals move to cities because their (expected) welfare is higher. The decades following World War II saw the emergence of migration models focusing on the newly independent developing countries.

At first, economists thought that policies which emphasized industrialization would not only increase national income but also relieve the overpopulation of the countryside (standard model of Lewis (1954)). Wages equal marginal products, workers move from lower to higher wage sectors, so migration equilibrates wages and marginal products, which leads to an aggregate increase in productivity. However, during the 1960s this view came to be increasingly challenged when it became apparent that inequality and poverty had persisted despite the respectable growth in GDP. This led to a new orthodoxy, due mainly to Todaro (1969) and Harris and Todaro (1970) in which rural-urban migration in the LDCs was viewed as “a symptom of and a contributing factor to underdevelopment”[footnoteRef:4]. The distinguishing feature of these models was that migration proceeded in response to expected income differentials: p(t)Yu(t) − Yr(t)[footnoteRef:5]. Migration resulted from a disequilibrium phenomenon and workers migrated between sectors until expected incomes became equal, at which point equilibrium was reached. In these models, it was possible to have immigration despite sizable rates of urban unemployment (when p(t)Yu(t)−Yr(t) > 0), which led to the prediction that higher urban job creation rates may entail higher immigration rates (the Todaro paradox). Since then, immigration specialists have recognized that internal migration in highly urbanized country had become increasingly interurban, and immigrants increasingly more educated and adapting more easily to labor market conditions (Bilsborrow (1998)). [4:  For a more detailed review of the theoretical literature, see Bhattacharya (1993), empirical findings Lall et al. (2006).]  [5:  Where p(t) is the probability of finding a job and Yu(t) and Yr(t) the respective urban and rural incomes.
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Despite the presumption that increases in immigration would necessarily harm the labor-market opportunities of natives, most studies over the past decade have found only very modest effects. A 10-percent increase in the fraction of immigrants lowers native wages by no more than 1 percent (see Williamson (2004), Borjas et al. (1996) and Card (2005) for a review of the empirical findings). Greenwood (1981) using inter-state migration in Mexico between 1960 and 1970 in a three-stage least squares specification finds a statistically significant effect of immigration. Internal migration is shown to increase the poverty and inequality of the city of arrival if immigrants come from poor rural areas. Zezza et al. (2005) do not find any obvious visual or statistically relevant relationship between migration and poverty levels in Albania. However, after dividing the capital Tirana (one tenth of Albania’s population) into mini-municipalities, they conclude that highest in-migration rates are witnessed in poorest areas. In addition, the incidence of poverty among new incomers is higher than among already present residents. Which leads to the conclusion that immigration from rural areas contributes to the relocation of poverty in urban areas. Mohtadi (1986) using cross-section of cities and rural regions in Iran looks at the short-term effect of migration on inequality in urban centers. He concludes that inequality is fostered by poor, landless migrants, but decreases with better-off, landed migrants. Similarly, evidence on South Africa (Lall et al. (2006)) shows that migration from poor rural areas is often contributing to a strengthening of residential segregation, an increase in the number of poor, and a costly burden on local public services.

Increase of labor supply due to migration, along with network effects and fear of the newcomer have led to three redistribution scenari: the “demographic balkanization”, the “skating rink” and the geographic clustering. In response to increased migration rates, natives are likely to relocate to other localities. Some regions (or cities) have, do and will serve as immigrant gateways from the remainder of the national territory where immigration makes much smaller or negligible contributions (“demographic balkanization”). On the other hand, for each newcomer a native could be kicked out of the place of arrival (“skating rink”). Testing both hypotheses with US Census data, DiNardo and Card (2000) finds that contrary to the demographic-balkanization hypothesis, immigrant and native population of same skill groups increase together. This also leads to the conclusion that native out-migration does not explain the small measured impact of immigration on the labor market outcomes of the native-born population. Eventually, a combination of both first theories can take place, leading to intrametropolitan segregation: for each arriving migrant a denizen is expelled to another neighborhood in the city; better-off dwellers move to clusters of rich neighborhoods, while poorer immigrants are channeled to less attractive neighborhoods (or slums). Following the seminal work of Kanemoto (1980), and assuming that immigrants are poorer than urban denizens, the rich (denizens) originally live in the historical center of the city, where they are close to the economic activity of the central business district. Rents are high because of the central location, transportation costs are low or null. The poor live further away from the center, or in rural areas. For them, rents are lower as they are further away from the center of economic activity. Population mobility can then generate either a catastrophic or a cumulative process. Assuming that at first only the poor want to migrate, an increase of the poor in a central city increases the external diseconomy, which gives the rich an incentive for out-migration. If some of the rich move out, the external diseconomy becomes stronger. This causes further out-migration and the process may become self-feeding. Empirical evidence (mostly drawn from the US) shows progressive segregation of ethnic groups within urban areas for two major reasons: costs of living and networks. Subsequent models of segregation, while relying on racial segregation show that poor migrants tend to cluster in the center of US cities while richer natives move out towards wealthier suburbs, leading to a pauperization of US cities’ downtown. Looking at the evolution of the housing market also gives some clues about the impact of immigration: neighborhood receiving higher inflows of migrants experience slower increases of housing prices (see for instance Saiz (2006) who uses predicted immigrant settlement from geographic diffusion models as an instrument for immigration[footnoteRef:6]). [6:  Saiz (2006) uses immigration rates to adjacent neighborhoods as an instrument for neighborhood migration rates.
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Empirical evidence supports the segregation scenario in Brazil. The use of Brazilian data on the effects of migration has so far been limited. Yap (1976a) uses the 1960 Census to investigate the impact of internal migration on economic development in Brazil. She shows that rapid urban population growth has been a positive factor in the growth and distribution of its national product. Migrants derive significant income benefits from moving, and after a short period of time are virtually indistinguishable from locals (Yap (1976b)), invalidating the assimilation theory and confirming DiNardo and Card (2000)’s results on the US territory. More recently, immigration has been found to change gears: Brazilians are still attracted by the most dynamic and densely populated states (South-East), but diversify in terms of place of origin, social background, and choice of place of destination (return migration in particular tended to become more important (IBGE (2000)). At the same time, Brazilian metropolises became increasingly more segregated (Skop et al. (2004), Pinto da Cunha et al. (2005) and Piedade Morais et al. (2005) using the metropolitan areas of São Paulo, Campinas and Santos).

While the issue of endogeneity between the decision to migrate and initial state of the receiving place was put aside in the earlier studies, more recent ones tackled it with more care. Four broad sets of instruments have been alternatively used by researchers. McKenzie and Rapoport (2007) use distance from the New Zealand consulate in Tonga as an instrument for immigration when looking at Tonga migrants’ impact on the place of arrival in New Zealand. The argument is that distance correlates with migration probability but not with “earning potential” abroad. Natural shock at the place of origin were used by Munshi (2003): lagged rainfall information on Mexican villages is used as an instrument for lagged immigration rates (and thus presence of networks in the city of arrival in the US). Cultural, historical, community and political factors have also been extensively used: Hildebrandt and McKenzie (2005) use historic, 1920s, state-level migration rates in Mexico as an instrument for current migration stocks, arguing that they don’t affect child health outcomes over seventy years later, apart from their influence through current migration. Yang (2006) exploits the “natural experiment” of the 1997 Asian financial crisis to construct an original instrument for remittances (not migration): different rates of depreciation of different currencies introduced an exogenous (migration-independent) variation in the peso value of remittances obtained by Philippine households with migrants in different countries. Eventually, a large bulk of the literature has used the presence of networks in the city of arrival as an instrument for newcomers’ decision to migrate. Due to the potential direct correlation between networks and today’s measures of welfare, networks perform quit poorly as an instrument for overseas outcomes (McKenzie et al. (2006)).

3 A Description of Migration in Brazil

3.1 Historical landscape

The powerful process of internal migration has guaranteed the constant transformation of urban Brazil’s social, political, cultural and economic landscapes. The most recent changes in migration trends and consequences must be understood through that historical perspective.

From 1950 to 1970, migration was mainly from rural to urban municipalities, especially towards the largest urban centers. The dynamics of population spatial redistribution have been linked to the structural transformations undergone by the Brazilian society: migration flows responded to the trajectories imposed by economic development brought by industrialization and waged work. In the middle of the twentieth century, internal migratory flows funneled the rural poor from the North towards Southeast, South and Center-West cities as a result of ISI (Table 2): the most economically-active regions (in decreasing order South- East, South and Center-West) dragged most of the immigration flows. The poorest region, the North-East, experienced negative net migration rates continuously since 1950 and depopulation rates increased over the past decades: while North-Eastern states were losing twice as many emigrants as they received immigrants in 1950, the ratio reached 3 to 1 in 2000 (see Figure 2). South-Eastern states (including S˜ao Paolo and Rio de Janeiro) balanced out this population loss: while they received as many immigrants as they expelled emigrants in 2000, the ratio went up to 2 to 1 in 2000.

Megalopolises appeared: cities of more than 500,000 inhabitants incurred the largest population growth rates from 1939 to 1960 (6% per year on average, which is 1 percentage point above the urban mean) while medium sized (20 to 50,000) started growing fastest after 1960 (see Table 3). The progression of urbanization has been the highest for the most dynamic regions. Migrants, although less educated than urban denizens, benefited from widespread access to social infrastructure and migration was linked to upward social mobility (Faria (1991)): in spite of social exclusion, delinquency and poverty among low-income populations, the economic development model in course promoted expressive levels of economic and social inclusion for all (access to education and health, low-cost housing), strengthening the links between urbanization, migration and social improvement. Nonetheless, Rio de Janeiro’s slums population doubled between 1950 and 1960 (see Table 4).

Starting in the seventies, immigration led to the outbreak of favelas and internal migrants started preferring medium-sized cities (50 to 500 thousands). During the fifties and sixties, the fastest growing economic centers had welcomed most of the internal population redistribution. But after 1970, growth slowed down, the economic model ran out of steam, the absorption capacity of the largest cities tumbled (see Table 3) and migrants from modest origins participated in the outbreak of shanty towns (favelas): disseminated in the center, next to the major roads and industries, or proliferating informally on the fringe of cities. Immigration became a synonym of overcrowding, poverty and deprived living conditions. Rio de Janeiro’s population increased by 1 million between 1950 and 1960, 1 million between 1960 and 1970, but less than 400 thousands between 1990 and 2000 (see Table 4). Rio’s slums population Brazil - Migration (1995 - 2000) 8 increased by only 11.4% over the seventies (compared to 100% in the fifties). Immigrants confirmed their preference for medium-sized cities.

Since 1990, Brazil has seen the preponderance of interurban flows. More recently, and in a country where more than four fifth of the population is already urban, spatial movements have changed and urban-urban (UU) flows currently predominate: from 30% of the total 1940 population, the proportion of urban dwellers increased to 80% in 2000 (see Figure 3). The main bulk of migration operates between urban centers (62%). This is followed by rural to urban (18%), urban to rural (13%) and rural to rural (7%) migration. Hence, most migrants (80%) choose urban centers. But the process is closer to a redistribution of the urban population between urban centers than an urbanization process drawing migrants from rural areas to urban centers. In addition, the pattern of migration has diversified in terms of places of origin and destination: migrants come from all states, don’t choose exclusively the Southern regions, and prefer medium-sized cities (100 to 500 thousand inhabitants) to megalopolises (see Figure 6).

Migration is becoming increasingly more selective (CONAPO (1999) records positive selection among migrants, whether they come from urban or rural origins). The 2000 Census shows that positive selection happened along educational attainment: 27% of the highly educated population of rural areas leaves (between 8 and 12% for all other categories of education; 13% of the urban population with a higher education leave versus 7% for non-educated urban emigrants). Richer rural localities experience higher rates of emigration, with a larger proportion of the migrants moving within their municipality and a smaller proportion moving out-of state. While the richest quintile shows out-migration rates of above 16%, the poorest quintile hardly reaches 7%[footnoteRef:7], less than half of the former (see Figure 5). [7:  Author’s computations.
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Brazil pattern of metropolitan reorganization led progressively to residential segregation (Figure 1). The centripetal movement towards intermediate cities was reinforced by the intraurban dispersion towards cities’ periphery. Pinto da Cunha (2002) documented their growing importance among the 36 municipalities of São Paulo, and his later work on Campinas and Santos (Pinto da Cunha et al. (2005)) validated the trend in intermediate cities as well. The enduring Chicago School Model suggested that, upon entry, new arrivals settled in central city ethnic enclaves to save transportation costs and locate near employment opportunities, access the cheapest housing and gain support from ethnic networks. Immigration of low-income migrants from outside of the city was associated with poverty concentration, informality and poor access to public services. But if they succeed migrants in turn moved towards the favelas of the periphery, where they would be less likely to be displaced by redevelopment (Tuirán (2000)). In this reverse pattern of socio-economic distribution (compared to the model of US cities), social status decreases with the distance from the center (CEPAL/HABITAT (2001), Vignoli (2002), Pinto da Cunha (2002)). The wealthy elite lives in the center (close to the CBD). The least wealthy of the high-income group move to the outskirts of the city as well, but to gated communities where the cost of living is lower, but security is better (Ribeiro (2000)). Middle-income families have little choice but live in neighborhoods located at an intermediate distance of the CBD, often in social housing or dormitory neighborhoods. The bulk of migration towards the fringe of cities is thus motivated by unmet housing needs in the center, “urban surgery”, or housing programs (public or private) that build where the land is the cheapest.

[image: ]
Figure 1: Patterns of migration in Brazil’s urban centers (Chicago Model)

3.2 Impact of internal immigration

Immigration is a process by which immigrants change location in order to improve their expected welfare status. The decision to leave can either be (i) a voluntary choice or (ii) an involuntary resettlement due to the consequence of adverse conditions at the place of origin (covariate shocks such as climate change or crisis; idiosyncratic shocks such as job loss or the death of a household member).

Voluntary migration concerns people who (i) are intrinsically mobile. Those migrants may have observable characteristics that explain their preference for mobility: gender, season-related jobs, no family, unfinished education that requires moving to a larger urban center, highly demanded skills that they can value, adaptive, polyvalent and interchangeable abilities. They may also have unobservable characteristics that explain their geographic flexibility (personal history and preferences). (ii) They may have relatively more reliable information on where they are going to and will not be afraid to migrate far: better access to information in general, personal effort engaged to collect information and to ensure that migration will offer them better opportunities, network of friends or family who has already migrated. (iii) Voluntary migrants are taking rational decisions: they have already secured positions in the place they are going to, whether it be through network connections or because they were offered a higher position in the place of arrival. Rationality implies that individuals with better education, skills and labor market experience have a comparative advantage in job search at destination labor markets, and therefore are more likely to migrate. Thus voluntary migration is seen as a selective, rather than random, process, and whilst migrants self-select in this way, the same logic of rationality implies that non-migrants do not move because their comparative advantage lies in staying.

Involuntary resettlement will affect (i) regions most vulnerable to shocks. Regions which economies are agriculturally-based will be more affected by weather shocks; municipalities where economic output is concentrated on few activities will be more vulnerable to changes in economic activity. (ii) Unplanned immigration will affect disproportionately the most vulnerable: poorer individuals, households with highly volatile income, single-headed families, older people, and individuals with the least adaptive skills. Consequently, it can be derived that other things being equal, unplanned immigration is more likely to originate from ex-ante worse-off groups, less educated and less skilled. The decision to migrate here is not always imposed stricto-senso[footnoteRef:8] on households. Rather, we call involuntary immigration a process of resettlement that does not represent an attractive alternative, but a process chosen out of necessity, a last resort option. Because poorer households face tighter financial constraints, migration costs may limit the set of available destination choices (close-by cities), and therefore the potential benefits of mobility. The implication is that in the latter case migration is likely to exacerbate poverty and vulnerability as involuntary immigrants may suffer from social exclusion in the place of arrival (inequitable access to economic assets: savings), human capital (education), social capital (networks), cultural capital (ethnicity), geography (distance from economic activity) and political capital (participation). [8:  The restrictive understanding embraces wars, ethnic or racial cleansing, development-induced relocation.] 


3.2.1 Headcount Ratio

Upon arrival of those two different types of immigrants, two scenari can be envisioned: (i) immigration does not lead to redistribution of wealth among the population living in the place of arrival; or (ii) immigration entails a redistribution of wealth among the population at the place of arrival.

If immigration has no impact on welfare redistribution, we will see a negative (positive) impact only if poverty rates among the immigrant population is higher (lower) than among the resident population[footnoteRef:9]. Voluntary immigrants will have a positive impact and unplanned immigrants a negative one. In addition, the impact of immigration will be enhanced or hampered by (i) the absorption capacity of the receiving city, and (ii) the adaptive skills of new migrants. This case is very unlikely to appear as it implies that migrants don’t interact on the labor and the demand market with locals (which would happen only in the case of perfectly autonomous groups). [9:  Since residents are not affected by immigration.] 


If immigration has an impact on welfare redistribution, the impact immigration on the headcount ratio (HCR) will depend on the net number of individuals that cross the poverty line. This means that small redistributional changes in welfare far above the poverty line and far below the poverty line will not be noticed as it will not change the proportion of individuals below and above p. However, small changes around p, or large changes above and below p will affect HCR. In the case of wealth redistribution, the impact of immigration will depend on a set of factors: (i) the nature of migration (voluntary or involuntary); (ii) the absorption capacity of the receiving city at all skills levels; (iii) whether the local population has adaptive skills; and (iv) whether local and migrant workers compete for similar jobs or whether they benefit from complementary productive tasks.

3.2.2 Infrastructure access

Three channels can explain a negative impact of immigration on infrastructure access: (i) immigrants may be poor. They may not pay taxes because they have informal jobs, or pay very low taxes that entail low municipality revenues and budget, they may be unable to pay for private providers of those services in the neighborhood, they may choose neighborhood where those services are not available9[footnoteRef:10] and overcrowd neighborhoods with poor living conditions. (ii) Immigrants may not value infrastructure access because they do not intend to stay long in the receiving city (young men who send remittances, temporary migrants). On the other hand, some groups may want to invest in street lighting for security (women), street paving for better connectivity with the rest of the city, or hygiene (through sewage connection and garbage removal). (iii) Immigrants may have different standards of living, depending on the place of origin, and hence may not prioritize investments in infrastructure (remote rural area). (iv) Cities may not indefinitely extend their boundaries, or may have to extend them to some areas where provision of local public services is hazardous or much more expensive. Poorer, short-term immigrants, individuals moving from areas with bad amenities are thus expected to have a negative impact on infrastructure access. Cities with little space for physical extension will have even worse infrastructure access outcomes. [10:  This is especially the case of sewage that needs public investments into pipes and cannot be improvised individually.] 


3.2.3 Municipality spending on urban projects

In urban areas, where population density is high, housing transportation, public services and spaces, common amenities require higher service standards for access to infrastructure and amenities. In urban planning, public intervention is therefore very common so as to regulate private activity in response to important externalities. Municipalities invest in infrastructure (schools, health centers, sewage and drainage networks, street paving and lighting) and even housing structure (Hamer and Linn (1987)). In Brazil, despite these efforts, large slum areas in many cities house 36.6% of the urban population in 2000, 70% of which incur one shelter deprivation, and 25% of which experience two shelter deprivations (UN-HABITAT (2007))[footnoteRef:11].  [11:  A slum area is defined as a settlement in which more than half of the inhabitants lack at least one of the following conditions: durable housing, sufficient living area, access to improved water, access to sanitation and secure tenure. A household is said to suffer from one (two) shelter deprivation(s) if it lacks access to one (two) of the 5 conditions.] 


Access to infrastructure, basic services and amenities, will be enhanced by efficient public spending in regional and urban projects, but hampered by inadequate investments from local public agencies. Higher rates of immigration will entail lower municipality spending per capita in urban development and worse infrastructure access to the neighborhoods incurring higher immigration rates from poorer households. On the other hand, if regional budgets for urban development are directed towards the most dynamic municipalities in terms of population movements, higher immigration rates should entail larger municipality spending per capita.

3.2.4 Residential segregation and social polarization

The negative impact of immigration on local polarization and segregation can be explained by four factors. (i) Immigration may polarize the provision of public goods. Assuming that only better-off families pay taxes, investments in infrastructure are made solely in upper-class neighborhoods. Low-income neighborhoods may have insufficient authority to raise financial resources with which to meet their urban service responsibility (limited local capacity from tax collection, limited leeway in budget allocation from higher-level authorities, which leaves little room for adequate municipality budget in regional and urban development projects). (ii) Human capital accumulation becomes more polarized, as individuals tend to have similar achievements as the peers they are exposed to: more educated families send their children to better schools; better-off neighborhoods keep accumulating more human capital while less educated neighborhoods keep lagging behind. (iii) Local social networks ensure that people from the favelas stay within the boundaries of shanty towns. (iv) Geographic segregation is self-feeding: an increase of the poor in any given neighborhood amplifies the external diseconomy of the rich, which gives them incentives to move out. If some of the rich move out of the neighborhood, the external diseconomy becomes stronger, which in turn causes further out-migration and the process may become self-feeding. On the other hand, an increase of the rich in any given neighborhood increases property prices, poorer households cannot afford to move there and those already residing in the neighborhood have incentives to sell and move out. Instead of promoting social inclusion, immigration may well be encouraging the persistence of existing social structures and the resilience of inequalities (Piketty (2000)).

4 Description of the Data

4.1 Sources

Most of the data we use comes from the 12.5% module of Brazil’s 2000 Population Census. The module collected individual-level information on age and gender, ethnicity, education and activity, migration, and income per capita. In addition, it collected household-level information about the structure and nature of housing, access to water, electricity, garbage removal, public lighting and street pavement.
We also draw on a variety of indexes constructed by IBGE[footnoteRef:12] and IPEA at the census track and municipality levels: public and private infrastructure access, fertility and natural population growth, government spending. [12: Instituto Brasileo de Geograf´ıa e Estad´ısticas (Brazilian Institute of Geography and Statistics)] 

Consumption-based poverty measures were obtained by Ferr´e and Leite (2006) using the technique of Small Area Estimates[footnoteRef:13] applied to the 2000 Census and the 2002-03 household survey (POF). [13:  See the Appendix for more details.] 

Our analysis is largely carried out at the municipality level (or metropolitan area for the largest cities[footnoteRef:14]) of which Brazil counts 5,507 spread in 27 states, divided into 5 main regions (North, North-East, South-East, South and Center-West). As most municipalities encompass an urban and a rural part, we further divide municipalities into two “submunicipalities”, each of them being exclusively urban or rural. [14:  Urban centers are usually made of one municipality. However, the municipalities of the 25 largest agglomerations are grouped to form Metropolitan Areas.] 



4.2 Variables and Indicators

4.2.1 Construction of Migration Indicators

We use the 2000 Census to calculate sub-municipality levels of in- and out-migration between 1995 and 2000. The questionnaire requires each individual to record his sub-municipality of residence as of July 31st 1995, which is 5 years before the census was implemented. We use this question to construct different types of migration (the breakdown of all migration groups is given in Table 1):
Origin - Migrants can come from five different geographic origins. (i) Individuals can migrate from the rural part of a municipality to its urban part (intra-municipality migration). Individuals can migrate from (ii) an urban or (iii) a rural sub-municipality to an urban center within the same state (intra-state migration). Or they can migrate from (iv) an urban or (v) a rural sub-municipality to an urban center out of their state of origin (inter-state migration). All five categories are mutually exclusive.
Education - We divided educational attainment into four categories: none, primary corresponding to 1 to 7 years of education, secondary corresponding to 8 to 11 years, and higher for any individual with more than 12 years of schooling.
Age-gender - To isolate population groups that are most likely to migrate, we divide the population into four age-gender groups: male aged 20-35, other male, female (20-35) and other female. This structure corresponds to the findings of CEPAL/HABITAT (2001) on the age-gender structure of migration in Latin America and the Caribbean.
Length of migration stay - To distinguish between recent and less recent migrants, we also divide immigration flows into 5 length-of-stay groups: less than one year, 1 to 2 years, 2 to 3, 3 to 4, 4 to 5[footnoteRef:15]. [15:  It should be emphasized that we cannot account for less-than-five-year movements in the sequencing of migration episodes between 1995 and 2000. We will not be able to track people who migrated out and back to their original municipality within five years. Nor will we be able to track people who migrated more than once in the five-year period.] 


4.2.2 Poverty, Inequality, Infrastructure Access and Polarization Measures

Poverty - An important part of this paper centers around three poverty measures: the incidence of poverty (also called the headcount ratio, or FGT0), the depth of poverty (FGT1), and the severity of poverty (FGT2)[footnoteRef:16]. [16:  The Foster-Greer-Thorbeke (FGT) class of indexes is defined the following way: , where p stands for the poverty line,  is the individual i’s consumption, N is the total population and G is the population under the poverty line p.] 

Public infrastructure access - There are also numerous non-monetary dimensions of poverty, such as access to health and education services, public (transportation, sanitation, cleaning services) and private infrastructure access (water, power, garbage collection, etc.). In urban areas, housing problems are particularly salient and visible, in view of the high population density, which requires higher service standards for public and environmental safety, and does not readily permit traditional building methods. Due to the limitation of the data, we focus on four measures of infrastructure access: sewage (personal connection to the drainage system), garbage removal, street pavement and lighting16. We compute city- and census-track-level access to sewage, garbage removal, street pavement and lighting17.
Polarization indexes - Polarization measures the degree to which a distribution of y is made of “peaks” and the distance that separates those “peaks”. Polarization indexes were constructed according to the methodology outlined by Duclos et al. (2004). The fundamental hypothesis underlying this analysis is that polarization is driven by the interplay of two forces: identification with one’s own group and alienation vis-a-vis others. Increased alienation is associated with an increase in distances in y, while increased identification is correlated with a sharper definition of groups (highly populated points become even more populated at the expense of the less populated). Local equalizations of differences in y at two different ranges of the distribution of y will most likely lead to two better-defined groups, each with a clearer sense of itself and the other: inequality would have come down, but polarization may be on the rise. For every distribution function F of variable y, with density f and mean μ, our measure of polarization P is defined as:

with . To construct polarization measures, we decided to use information on housing and access to infrastructure at the sub-municipality level. We isolated all census tracks within each urban center and took the mean access by census track to water, toilet, sewage, and garbage collection. We then computed polarization (for each indicator) between census tracks within each urban center.
Public spending - We complement infrastructure access with measures of government and citizen participation: municipality spending on urban projects, and on local development[footnoteRef:17]. [17:  16Although electricity and water indicators were available, we decided to skip them due to quasi-universal coverage.
17For more details, see Table 1.
18All measures are per capita.
19G.I.S. information released by IBGE.
] 


4.2.3 Distance between Municipalities

The Euclidian distance between each pair of municipalities centroids was computed using georeferenced techniques and led to a vector of 12.5 million distances19. Optimally, we would have preferred to use the travel-time between municipality of origin and arrival, however, due to the complexity of the algorithms necessary to compute 12.5 million estimates, we decided to stick to a less computer-intensive measure.

4.2.4 Economic Variation at the Place of Origin

We computed an index of unemployment volatility at the municipality of origin, using IPEA data on unemployment rates. Unemployment series were available at the microregion level of which Brazil counts 500 (two levels up from the municipality). For each microregion, the unemployment series were available for rural and urban populations separately. The coefficient of variation (CV) in the proportion of unemployed workers can thus be considered as a proxy for the volatility of the labor market in the place of origin and the degree to which individuals are threatened to be left without pay. This coefficient of variation was computed over the first 5 years of the 1990s (1990 through 1995).





5 Empirical Specifications

Our empirical specifications will try to answer the following questions: what is the impact of higher immigration intake on poverty rates at the city of arrival? Does voluntary (as opposed to involuntary) immigration generate lower levels of poverty, higher revenues per capita, an improvement of housing facilities and public infrastructure access? Are less adaptive groups increasing poverty rates? Is the impact of immigration modified by the absorption capacity of the receiving city? Is it modified by the complementarities between natives and migrants on the labor market? Are municipalities investing more in private and public infrastructure where immigration is higher? Do urban centers experience higher polarization rates?

5.1 Overall Impact of Immigration

Let Y refer successively to one of the poverty and infrastructure access indicators mentioned above[footnoteRef:18]. Equation (2) shows the impact of migration rates on poverty measures: [18: Headcount ratio, income inequality and polarization measures, public infrastructure access (water, electricity, sewage connection and garbage removal), inequality and polarization of access to infrastructure.] 




where 00 stands for year 2000, c denotes the urban municipality of arrival and inmig represents immigration rate to the city of arrival[footnoteRef:19]. X is a set of municipality controls in 1995 (such as city size, state of localization, government spending), out-migration rates and natural population growth between 1995 and 2000. ε is a normally distributed error term. The coefficient of interest here is β. Since immigration rates respond to differences in regional utilities, they are endogenous to Y00,c, i.e. Cov(inmig00,c, Y00,c) ≠ 0. Due to reverse causality between Y00,c and inmig00,c, and to correctly estimate β, we choose to instrument migration rates inmig with the coefficient of variation of the unemployment rate in m (CVm), the logarithm of the distance to migrate between m and c (ln(distm,c)), and the interaction of CVm and ln(distm,c). [19:  Proportion of immigrants out of total city population, that is ] 


Immigration from municipality m to city c is the consequence of the combination of factors in m, in c and the difference in these factors between m and c. Individuals are more likely to take the decision to migrate if the economic situation they are facing at the place of origin (m) is bad or getting worse. When choosing c, potential migrants will take into account the characteristics of the place of arrival: job opportunities, wages, employment rates, amenities, situation improvement (difference between situation at c and m), distance to travel. The only variables exogenous to the situation of c in 2000 are the economic situation at m and the distance between m and c. Hence:
As suggested by migration models, economic instability at the place of origin is often found to be highly positively correlated with the propensity to emigrate (variation in climate, employment rates, political situation, violence and safety). We select the coefficient of variation of the unemployment rate in m (CVm) to measure how volatile economic opportunities are at the place of origin and thus how likely individuals are to leave their municipality hoping for a more stable environment.
As suggested by gravity models, distance is an impediment to migration and is often found to be highly negatively correlated with the propensity to migrate. Migration decreases with increased distance from the origin for several reasons: distance is a proxy for direct (transportation) and psychic costs of moving. As distance increases, time spent traveling and not working increases (earnings foregone get larger). The farther away the new labor market, the more likely people’s skills are to become unadapted (smaller income gains from migration). Information costs rise with distance: uncertainty about the final place of destination deters people living farther away from moving there. We thus draw heavily on the framework of gravity models, which explains relative attractiveness and repulsion by the size of each municipality (origin and destination): the larger the municipality, the more likely it is to become a centrifugal point (“city lights” factor), the smaller the municipality, the more likely it is to become a centripetal point: , where β and γ are assumed to be negative, and δ positive.

As a result, the set of instruments we construct consists of the coefficient of variation of the unemployment rate in m (CVm), the logarithm of the distance to migrate between m and c (ln(distm,c)), and the interaction of CVm and ln(distm,c).
 


Getting back to Equation (2), the endogenous variables (migration rate to city c) is defined as:


where c is the migration flow between municipality m and the city of arrival c between 1995 and 2000. Each municipality to municipality migration flow  is then instrumented by . As suggested by gravity models, we control for ln(popm,95) and ln(popc,95), the respective log-sizes of city of origin and destination before migration (included in  and ). The first stage of our 2SLS method is thus:



which is estimated with geographic fixed effects (municipality of origin). A larger value of CVm means a more volatile labor market at origin m and thus a municipality m from which individuals are more likely to leave. We can assume that m’s economic condition will not have any direct effect on c’s economic conditions (poverty, inequality, infrastructure access, and public finance) other than through immigration rates. A larger value of ln(distm,c) means more distant municipalities, higher costs of migration: c is a potentially less attractive place to choose from. We can assume that travel distance will not have any direct effect on poverty, inequality or infrastructure access of the place of arrival. The interaction of CVm and ln(distm,c) ensures that the first-stage equation is not equivalent to fixed-effect model. Since none of the components of instm,c are assumed to have a direct impact on Y00,c, instm,c validates the exclusion restriction.

From the first-stage equation (4), we predict  and estimate the second-stage equation (2). Instead of using, we correct the standard errors on β using McFadden’s correction method. The two-stage least squares (2SLS) estimate , is obtained by regressing (O.L.S.) setting the explanatory variable inmig00,c on the instrument instm,c, computing fitted values , and again regressing (O.L.S.) Y on to obtain the I.V. estimator . Had we not corrected the standard errors, we would have estimated the variance of the second-stage regression (equation (2)) based on the residuals , which is asymptotically biased upward (see McFadden for proof). Instead, we use the consistent estimate of σ2 given by .

5.2 Impact of different groups of migrants

To analyze the differential impact of immigration rates of different nature, we then construct several vectors of migration rates inmig00,c:
urban and rural migrants from the municipality, the state, out-of state,
gender-age categories,
no education, primary, secondary and higher education,
length of stay.


where  is a vector of mutually exclusive immigration rates to c by category i ().

Each migration rate of group i to city c is defined as:



We run a separate regression for each new vector. In this case, since we need to construct as many instruments as RHS endogenous variables, we chose add the number of emigrants (from each category: urban and rural, men and women, etc) from the municipality of departure (), and the interaction term . The number of people who left from municipality m to city c is correlated with the total number who left municipality m between 1995 and 2000. However, we assume that the total number of people who left m is does not have a direct impact on poverty, inequality and infrastructure access at c. The first-stages become:



Individuals belonging to category i are assumed to be influenced in their decision to migrate by the attitude of their peers. But should not affect directly the outcome variables Y00,c in the city of arrival c other than through  since the number of migrants of group I to Belo Horizonte, Rio de Janeiro and Campinas should not affect poverty measures in São Paulo. Each  is hence instrumented by a combination of the ln(distm,c), CVm and the likelihood that people from category i will migrate out of m. As before, we predict and estimate the second-stage equation (5). Again, we correct the standard errors following MacFadden.


6 Findings

Tables (6) through (9) show the first stage (equations 4 and 7). For more clarity, the dependent variable  has been multiplied by 100 and can be interpreted as a percentage. ln(distm,c) is negatively correlated with migration between m and c, suggesting that distance is an impediment to population movements. Distance is more of an impediment to migrate for people moving within state (Table 6), people with less education (Table 7), women and older people (Table 8). This suggests that less adaptive and more vulnerable migrants incur higher costs to migrate due to distance. CVm is negatively correlated with out-migration, confirming that people have more incentives to leave a municipality where employment is not stable. Employment volatility is a higher emigration factor for individuals of rural origin (Table 6), for uneducated migrants (Table 7), older men and women (Table 8), and it is increasingly more important for migrants who stayed longer in the receiving city (Table 9). This again suggests that more vulnerable migrants have a higher probability of leaving due to adverse economic conditions in the place of departure. In equation (7), when the proportion of outmigrants from the municipality of origin of each sub-group category is displayed, it is always positively correlated with out-migration. Emigration from one’s sociodemographic group is more of a push factor for people coming from urban background (Table 6), the less educated (Table 7), women and older people (Table 8), suggesting that for those age groups “group departure” happens more often.

6.1 Impact of Immigration on poverty

Higher immigration rates entail reduction in overall and local poverty rates of the receiving cities. Looking at the magnitude of the coefficients (respectively -0.044 and -0.045), doubling the average immigration rate (10.2%) would entail a reduction of 1.4% of current urban poverty rates (HCR = 33% with income). The results are confirmed by the regressions using SAEs (column 3), for which the magnitude of the coefficient is quite different (-0.029) but the same reasoning (doubling of the average immigration rates) would entail a reduction of 1.5% of urban poverty rates (HCR = 20% with consumption). All results are displayed in the first 3 columns of Table 10.

Reduction in poverty measures are largely due to rural and low educated immigrants, suggesting that when immigrants do not compete with locals (complementary productive tasks), poverty levels go down. Table 11 shows that immigrants with urban origins have no significant impact on poverty rates, suggesting that this category does not lead to any noticeable crossings of the poverty line. Looking at per capita income differences between immigrants and locals, Figure 9 shows that urban immigrants earn slightly more than denizens. The income difference increases with age, even more so in the largest cities.

On the other hand, immigrants with rural origins (coming from the same or another state) entail reductions in overall and local poverty rates, while migrants coming from the rural parts of the municipality participate in the re-localization of poverty in the urban neighborhoods, without affecting the local population. Hence rural immigrants coming for far induce reduction in poverty of the local population, suggesting that local households benefit from the complementarities of locals and immigrants productive tasks.

Low educated migrants(less than primary education) entail reductions in poverty rates of the local population, while highly educated migrants (secondary and higher) deteriorate the welfare situation of locals (see Table 12). The two stories (urban-rural and educational breakdowns) can be reconciled by Figure 7: immigrants from urban areas are over-represented among workers with very high skills where competition is likely to be high and substitution low, and immigrants from the municipality are over-represented in the “no education” category which is most likely to be poor. On the other hand, immigrants from rural areas are slightly more represented in lower levels of educational attainment but only by little.

6.2 Impact of immigration on infrastructure access

Higher immigration rates lead to better access to public infrastructure (columns 4-7 of Table 10). Three out of the four indicators of access to public services (street paving and lighting, sewage connection and garbage removal) are positively affected by higher immigration rates: multiplying by two average immigration rates would entail an increase of 24% of street lighting, 14% of street paving and 29% of garbage removal. Sewage connections do not seem to be affected, which can be explained by their relative inelasticity: extending the sewage network implies high costs to be borne by the municipality, requires qualified construction workers and takes time. The poorest rural immigrants (out-of state and from the municipality) are associated with worsening of public infrastructure access, especially street paving and lighting.

Higher rates of female immigration have a positive impact on infrastructure access. Larger intakes of women have a positive impact on garbage removal and street lighting (Table 13), suggesting women’s preference for sanitation and safety. There is however no impact of “time since migration” on those outcomes, invalidating the assumption that immigrants who planned to stay longer participated in improving access to public equipments.

Higher immigration rates entail lower spending per capita on urban projects[footnoteRef:20]. However, public spending on urban projects increase with higher proportions of rural migrants and decreases with higher proportions of urban immigrants (column 8 of Table 11), suggesting that improvements in infrastructures access is rather well targeted. [20: Similar results were obtained using investment per capita on local development.
] 


6.3 Local emigration, spatial segregation and polarization

Higher immigration intake does not lead to higher local emigration, or to polarization. Even breaking down immigration rates by origin, age-gender, education or years since- migration categories, no clear pattern seem to come out (see last column of Tables 10 to 14). Higher immigration rates don’t seem to have an impact on polarization indexes either (Table 15) suggesting that recent immigration does not systematically lead to local selective emigration, by which people with the same socioeconomic background would converge to the same neighborhoods. Even after decomposition into groups, there was no evidence of increased polarization due to higher immigration intake. Robustness checks were conducted using the structure of housing and no effect was found.


7 Conclusions

In this paper we provide evidence that domestic immigration to Brazil 5,500 cities reduced poverty, increased infrastructure access and did not increase local polarization and geographic segregation. The positive effect on poverty reduction is found to be mainly due to categories of migrants that have characteristics complementary to locals’ (immigrants from rural origin, or with low educational attainment), while improvements in infrastructure access are mainly seen after higher intakes of female immigration.
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8 Appendix

8.1 Poverty Mapping Technique

Poverty is estimated based on a household per-capita measure of consumption, yi. A model of yi is estimated using household survey data with the set of explanatory variables restricted to those that are also found in, and strictly comparable to, a population census that corresponds to roughly the same time period. Log per-capita consumption expenditure for household i is regressed on a set of household-level demographic, occupational and educational variables, as well as census variables calculated at the level of the census-tract or other level of aggregation above the household level:

 (8)

where  is a vector of k parameters and  is a disturbance term satisfying E[|] = 0. The model in (8) is estimated using data from the household survey. These estimates are then used to calculate the average welfare in each municipality. Letting W represent an indicator of poverty or inequality, the expected level of W is estimated given the observable characteristics in the population census, and the parameter estimates from 8). This expectation can be denoted as:

 (9)

where Xj is a matrix of observable characteristics in commune j and  is the vector of model parameters, including those that describe the distribution of the disturbances. In constructing an estimator of μj the unknown vector  is replaced with consistent estimators  from the survey-based consumption regression. This yields . This expectation is generally analytically intractable so simulation is used to obtain the estimator  .

The first-stage estimation is carried out using household survey data. These surveys are usually stratified at the regional level, as well as for rural and urban areas. Within each region there are further levels of stratification, and also clustering.

At the final level, a small number of households (a cluster) are randomly selected from a census enumeration area. The empirical model of household consumption allows for an intra-cluster correlation in the disturbances (see Elbers et al. (2002, 2003) for more details). Failing to take account of spatial correlation in the disturbances would result in underestimated standard errors. In order to capture as well as possible geographic heterogeneity, different models are estimated for different regions and census mean variables are included in the model specifications in order to capture latent cluster-level effects. All regressions are estimated with household weights. In addition, heteroskedasticity in the household-specific part of the residual is modeled, limiting the number of explanatory variables to be cautious about over fitting. The cluster and household-level disturbances are approximated as either a normal distribution or a t-distribution with varying degrees of freedom. Before proceeding to simulation, the estimated variance-covariance matrix is used to obtain GLS estimates of the first-stage parameters and their variance.

8.2 Figures


Figure 2: Immigration, emigration and net migration (1995-2000)


Figure 3: Urban dwellers as a proportion of the total population (1950-2000)

Figure 4: Emigration to urban centers by region of origin

Figure 5: Emigration to urban centers by quintile of poverty incidence (in 1991)

Figure 6: Immigration by size of the city of arrival

Figure 7: Proportion of foreign-born individuals by education group

Figure 8: Education of Immigrants and Locals
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Figure 9: Per Capita Income of Immigrants and Locals


8.3 Figures
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Table 1: Description of Variables
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Table 2: Industry Growth Rates (1939-1970)
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Table 3: Cities Growth Rates (1940-1976)
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Table 4: Rio de Janeiro - City Growth Rates (1950-2000)
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Table 5: Characteristics of the City of Arrival by Quintile of Migration Rate



8.4 Regression Results
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Table 6: First Stage - Main Specification and Geographic Breakdown
[image: ]
Table 7: First Stage - Education Breakdown
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Table 8: First Stage - Age-Gender Breakdown
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Table 9: First Stage - Breakdown by Years since Immigration


Table 10: I.V. Results – Main Specification
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Table 11: I.V. Results - Geographic Breakdown
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Table 12: I.V. Results - Breakdown by Educational Attainment
[image: ]
Table 13: I.V. Results - Breakdown by Gender-Age Category
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Table 14: I.V. Results - Breakdown by Years since Migration
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Table 15: I.V. Results - Polarization
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