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Resumo: 

A visão de que a habitação é um dos direitos humanos foi uma das justificativas para a 

suspensão das políticas de erradicação de favelas em países em desenvolvimento, e sua 

substituição por políticas de reurbanização de favelas. No Brasil algumas legislações de uso 

do solo especificam que as regras de livre-mercado não se aplicam em algumas favelas, com 

o propósito de inibir a gentrificação. A hipótese de que a totalidade das unidades 

habitacionais disponíveis na cidade não são adequadas em termos de acesso a oportunidades 

está subjacente à lógica dessas políticas. Este artigo verifica se as favelas Brasileiras são uma 

estratégia para morar em melhores localizações dado a capacidade de pagamento da família, 

e se sim, se as favelas ajudam a ter melhores resultados econômicos. Os dados são 

provenientes da pesquisa OD de 2017 do metrô de São Paulo e de um índice de acessibilidade 

a empregos em alta resolução espacial. Os resultados não oferecem suporte à ideia de que as 

favelas oferecem melhor acessibilidade. Além disso, é encontrado um efeito positivo da 

acessibilidade nos rendimentos dos trabalhadores, mas efeitos heterogêneos negativos em 

favelas. A estimação controla para uma possível variável confundidora não observada ao 

restringir a amostra. Estes resultados são um argumento em favor de políticas de 

investimento em infra-estrutura de transporte ou desconcentração de oportunidades, na 

perseguição do objetivo de cidades mais justas, em detrimento de políticas que combatam a 

gentrificação. 
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Abstract 

In developing countries, the view of housing as a human right led to the cancellation of slum 

eradication policies, and their substitution with slum upgrading policies. Specifically in 

Brazil, urban land legislation states that free market rules do not apply in certain slums, 

trying to inhibit gentrification. The assumption that not all housing units within a city are 

adequate in terms of access to opportunities is implicit in these policies’ rationale. The article 

assesses whether Brazilian slums are a strategy to live in better locations given an 

affordability level, and if so, if they help to have better economic outcomes. The data comes 

from a geocoded 2017 origin-destination survey for the city of São Paulo in Brazil and an 

accessibility-to-jobs index on a high spatial resolution. The results of the paper offer no 

support for the view that slums have better accessibility. Moreover, we find a positive effect 

of accessibility on wages and a negative heterogeneous effects for slums. We control for a 

potential unobserved confounder by restricting the sample. The results make an argument 

for local governments to promote equity in cities by investing in transport infrastructure 

provision, or deconcentrating the opportunities instead of anti-gentrification policies. 
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Introduction 

Many countries are signatories of international agreements on human rights that also include 

housing as a human right. In the within city context, where does one have the right to live? 

The housing market mechanism allocates people to better-located houses through prices, as 

the classical urban economic monocentric model formalizes. Still, many local governments 

have policies that restrict the displacement of low-income families due to rises of land values 

in good locations. The assumption that not all housing units within a city are adequate in 

terms of access to opportunities is implicit in these policies’ rationale. If all housing units 

were adequate, then there would not be the need to interfere in the free market mechanism. 

A low-income family living in a good location is making a budget sacrifice, spending less 

on other goods. With adequate houses for all, it would be fair to live wherever one can afford 

to live.  

In developing countries, the view of housing as a human right led to the cancellation of slum 

eradication policies, and their substitution with slum upgrading policies. Specifically in 

Brazil, urban land legislation states that free market rules do not apply in certain slums, 

trying to inhibit gentrification (Santoro, 2019). There is a view that slums enhance access to 

the cities’ opportunities, in line with the concept of “right to the city” (Harvey, 2008).  In 

this context, this article assesses whether Brazilian slums are a strategy to live in better 

locations given an affordability level, and if so, if they help to have better economic 

outcomes. Slums are high-poverty neighborhoods surrounded by lower-poverty 

neighborhoods. If all the city´s land was allocated through the formal housing market, slum 

families could only have afforded worse located housing. Some locations would be so much 

worse, that they would be inadequate, “cut off from employment opportunities” ((OHCHR), 

2009). Accordingly, anti-gentrification policies should be applied to slums to guarantee 

adequate housing location to its residents. 

The data comes from a geocoded 2017 origin-destination survey for the city of São Paulo in 

Brazil that provides information on geographical coordinates and economic outcome for 

residents. This data is spatially joined with slum maps and an accessibility-to-jobs index on 

a high spatial resolution. The data are particularly interesting, since to my knowledge no 

study explores information on slums and jobs accessibility at the resident level. Boisjoly, 

Moreno-Monroy, and El-Geneidy (2017) , for instance, study job accessibility and job 

informality at the resident level in São Paulo. On top of that, it is also rare to find empirically 

based discussions of urban planning policies in developing world countries. The results of 

the paper offer  no support for the view that slums have better accessibility. Nakamura and 

Avner (2018) also find that in Nairobi, Kenia informal settlements have lower, rather than 

higher, accessibility to jobs. 

Moreover, the effect of accessibility on wages and employment is tested, as well as its 

heterogeneous effects in slums, searching for empirical evidence that slums give a special 

advantage in the labor market through accessibility to jobs. There is a simultaneity in the job 

location and home location decision.  The identification strategy to get nearer to a causal 

effect is the “selection on observables” hypothesis, controlling wages for accessibility to 

jobs, age, gender and level of education. For the low-income families’ framework, we 

consider one main unobservable confounder in the relationship between accessibility and 

wages: the willingness to sacrifice budget to be able to afford to live nearer economic 

opportunities. People who sacrifice budget might also be more ambitious, finding better jobs. 

Consequently, to decrease the bias due to this confounder, we restrict our sample to low 

income young adults who live with their parents in owned homes. These young adults 

potentially did not choose their own location. This study finds a positive effect of 



accessibility on wages, but a negative heterogeneous effects for slums. Policymakers would 

expect a positive one, coherent with the anti-gentrification policies which aim to guarantee 

adequate housing location for the slums´ residents. 

The questions here addressed are common to the spatial mismatch literature, beginning with 

Kain (1968). Theoretical papers of spatial mismatch are scarce, and none incorporate 

informal housing markets (Gobillon, Selod, & Zenou, 2016). On the other hand, models of 

informal housing markets do not incorporate intra-urban location (Brueckner & Selod, 

2009). We add to that literature the empirical information on spatial mismatch and slums. 

The identification issue had been previously dealt with using instrumental variables by Jin 

and Paulsen (2017) using Chicago, US data and by Haddad and Barufi (2017) using São 

Paulo data. We try another identification strategy. 

There is a parallel of this empirical exercise with the US literature that analyses the moving 

to opportunities (MTO) randomized experiment of moving low income families to lower-

poverty neighborhoods, for which no economic outcome effects were found for adults 

(Ludwig et al., 2013)  but some were found for children (Chetty, Hendren, & Katz, 2016). 

As in the latter, our restricted sample of young adults can be viewed as children that grew 

up in better locations. However, slums are pockets of poverty. Our results potentially 

highlight  the stigma associated with having grown up in a slum, which includes discrediting 

at the labor market. Children of the MTO experiment avoided that stigma, which might have 

contributed to their better economic outcome. 

The absence of slums advantage on accessibility indicates that policies that restrict 

gentrification in slums have an incorrect rationale. Likewise, rent control policies do not 

improve, either, jobs opportunities accessibility. Friedman and Stigler (1946) defend that 

rent control promotes a shortage of units in the rental market, while Glaeser and Luttmer 

(2003) point that it leads to a misallocation of housing. Rent controls do not help poor young 

families with children to move to better located neighborhood, since the older tenants will 

not move away, and new units will not enter the less profitable rent controlled market. 

The results of this article make an argument  for local governments to promote equity in 

cities by investing in transport infrastructure provision, or deconcentrating the opportunities 

instead of anti-gentrification policies. Moreno-Monroy (2018) explains that in Brazil the 

shortage of pubic urban infrastructure and amenities, concentrated in the central areas, leads 

to a segregation of the affluent, preventing the poor from benefiting from the cities’ 

opportunities.  

On top of that, government action should at the same time pursue efficiency. Glaeser and 

Hausman (2020) discuss the issue of allocating public stimulus in highly productive places 

to make them more efficient and how increasing the overall efficiency of the economy leads 

to better economic conditions in poor places, instead of investing in directly trying to 

stimulate  the economic activity of those poor places. Similar reasoning might apply at the 

within city scale. Should the local government invest in making the cities’ clusters more 

productive, or should it invest in transportation policies so that everybody has adequate 

access to the opportunities offered by being in a big city? Du and Zheng (2019) find evidence 

that the Beijing subway system expansion improved agglomeration economies and improved 

residents´ accessibility to jobs at the same time.  

 



Housing as a human right and urban economics 

Housing has been viewed as a human right since it was explicitly mentioned in the Universal 

Declaration of Human Rights (1948). Its 25th article includes housing as an element of 

adequate standard of living. Later international laws also dealed with this subject, and 

although many countries ratified these laws, it is not yet clear, at least in the public opinion, 

why housing is a human right. The rationale is that housing plays a decisive role in physical 

and mental health.  Furthermore, the ubiquitous problem of homelessness awakens the kind 

of universal empathy that justifies the protection of human rights. To complicate things a 

little further, there is an aspect that is inseparable from housing: its location. Could the right 

for housing be extended to live wherever one wants to live? 

The UN-Habitat definition of adequate housing includes its location: “housing is not 

adequate if it is cut off from employment opportunities, health-care services, schools, 

childcare centres and other social facilities, or if located in polluted or dangerous areas.” 
1Still, this definition is not precise enough. One possible interpretation of being “cut off from 

employment opportunities” might be exposure to high levels of unemployment. This is a 

frequent situation for places passing through economic crisis. The lack of job openings might 

turn a previously adequate location into an inadequate location. If some instance of 

government wants to interfere in the situation, it could act to increase jobs opportunities at 

that location, or it could ensure good conditions for moving to other places, were labor force 

is needed. To have a fully assistance in the situation, a family should have the condition to 

stay and wait for the crisis to pass, to go to the other places with the employment 

opportunities or even to go and then come back afterwards, all if voluntarily chosen.  

Urban economics theory explains why the bigger a city, the higher the housing costs. The 

higher aggregate transportation costs are incorporated in land rents, because richer residents 

pay more for better locations. Then, there are two main options to circumvent this 

mechanism: invest in transportation or in more efficient use of land. In general if 

transportation costs are diminished, land prices also lower. Meanwhile, in a more efficient 

housing market, with lower friction, general lower prices can be achieved. In addition to this, 

many advocate for increasing density, which can be an option if a minimum level of quality 

is kept, for instance the dwelling insolation, ventilation and neighborhood amenities such as 

public spaces.  

It is efficient to invest in amenities because they have a role in keeping good health and 

because they diminish the required level of wages, needed to convince a worker to move 

there, as in Roback (1982)  model. If cities are extremely big, and these actions are not 

enough to make urban costs low enough, then it might be the case that deconcentration 

policies should take place. One space that the government can fill is leading the co-ordination 

effort to convince large groups of entrepreneurs to start new clusters of activities, in a way 

to prevent more growth in urban costs (Duranton, 2011). 

Changing the spatial scale to the intraurban one: where do people have the right to live within 

an urban area. Framing the efficiency vs. equity dilemma at this scale means to take account 

                                                           
1 UN Office of the High Commissioner for Human Rights (OHCHR), Fact Sheet No. 21, The Human Right to 
Adequate Housing, November 2009, Fact Sheet No. 21/Rev.1, available at: 
https://www.refworld.org/docid/479477400.html [accessed 28 February 2020] 



of the spatial mismatch problem. Disadvantaged people facing higher transportation costs 

leads to increases in segregation and bigger income disparities in the city. Moreover, social 

mobility can be improved if transportation costs of learning and commuting to good jobs are 

lower. 

Deconcentrating high productivity economic activities within cities tackles the basis of the 

spatial mismatch problem. Co-ordination to start a new cluster at the intra-urban scale means 

co-ordination to start a new subcenter or cluster of productive activities. It should be a 

deconcentration that fosters agglomeration economies. (Duranton, 2011) By spreading the 

clusters, automatically the physical distance to any cluster in general will be lower, and the 

advantages of being located near a cluster will be more evenly distributed, reaching poor 

people that otherwise would not be enjoying them. If these poor people already have high 

skills they can have a high skill job opportunity, if they are not skilled but are talented, they 

can benefit from human capital externalities.  

Glaeser and Hausman (2020) discuss the issue of allocating public stimulus in highly 

productive places to make them more efficient and how increasing the overall efficiency of 

the economy leads to better economic conditions in poor places, instead of investing in 

directly recovering the economic activity of those poor places. A similar reasoning might be 

done at the within city scale. Should the local government invest in making the cities clusters 

more productive and spread them out, or should it invest in transportation policies so that 

everybody have the same access to the opportunities of being in a big city?  

Transportation infrastructure in and around a cluster helps to lower congestion costs that 

increase with the cluster’s growth. So more infrastructure there would increase cluster 

efficiency. In contrast, extending transportation infrastructure to lower income 

neighborhoods wastes public money, subsidizing people that could sacrifice more income to 

live in better locations, paying the market rate. Therefore, it only seems reasonable, in the 

equity perspective, to subsidize poor and badly connected neighborhoods if these families 

could not sacrifice more income to live in better located places. This can be a more frequent 

situation in cities that are growing too big. 

The policies that make the opportunities of a big city more accessible by more people can 

be seen not only as transportation infrastructure investments, but also as housing policies. 

Building public housing facilities, giving housing vouchers, controlling rents and 

inclusionary zoning are policies aiming to guarantee affordable housing at better locations 

than the regular housing market would have. Local governments implement them because 

their voters understand the role they play in helping the disadvantaged people. Thus, it is 

quite clear that these policies aim at improving equity. In contrast, it is not so clear how they 

affect the overall efficiency on the city’s economic activity.  

In summary, urban economics has two main points to contribute to the debate of making 

cities more fair, or promote housing as a human right. First, by clarifying how the free market 

mechanism works in the intra-urban housing markest. Second, framing the efficiency versus 

equity dilemma within the city, weighing agglomeration economies with accessibility of 

opportunities for all cities´residents. 

 



Slums location and accessibility 

The data used in this research comes from three sources. A São Paulo origin-destination 

survey of 2017, the map of slums of 2010 by the IBGE Brazilian Census (IBGE, 2010a), and 

an accessibility to jobs index (Pereira, Braga, Serra, & Nadalin, 2020) for 2017. The three 

data bases are spatially joined using R software for geoprocessing. In this section we also 

use other information from the IBGE Census (IBGE, 2010b) for the municipality of São 

Paulo slums, in order to describe if slums are pockets of high poverty surrounded by richer 

neighborhoods. We also check if slums have better accessibility levels.  

The definition of slum used is the same as in the Census (IBGE, 2010a), according to which 

some of the following characteristics identify a slum: 

 At least 51 households; 

 Occupation of lands without formal titles (even if regularized in the last 10 years), 

including invasions and irregular and illegal settlements; 

 irregular urbanization, narrow lanes of irregular alignment, uneven lots, buildings 

outside urban standards; 

 Precarious public services such as water, sewer or garbage collection; 

 Inadequate housing topography due to the steep slopes, or the propensity to flooding. 
 

The origin destination survey, conducted by The Metropolitan Company of São Paulo – 

Metrô, is used only because of its socio-economic information geocoded and disclosed with 

latitudes and longitudes. The trips information is not used. Because of that very precise 

geocodification it is possible to split the sample into slum dwellers and non-slum dwellers, 

and check if the income for workers if affected by accessibility and the fact of living in 

slums. From the 50,496 people surveyed in São Paulo municipality, 3,664 live within the 

slums delimitated by IBGE, corresponding to 6.37% of the sample. In the IBGE 2010 Census 

there was 11.4% of the city population living in those slums (1,280,585 of 11,253,503 

people). 

The accessibility to jobs index is calculated by Pereira et al. (2020)2 for a hexagonal spatial 

grid where each cell is 357 meters long (short diagonal). First, the formal jobs from RAIS, 

Annual Social Information Report from the Ministry of Labor and Employment, are 

geocoded at the address level, to find to which hexagon they pertain. Then the schedule of 

public transportation (GTFS format) is used to calculate travel-time estimates between every 

pair of hexagon cells. The measure used here is a cumulative opportunity measure that 

indicates for each hexagon the proportion of all formal jobs in the São Paulo municipality 

that can be reached within 60 minutes of a trip using public transportation. 

Table 1 brings descriptive statistics for the main variables. The affordability issue is handled 

by classifying as a low-income household (hh) that one within the social classes C2, D or E. 

The low purchasing power follows from the absence of specific household appliances. 

19,1% of the full sample is low income and the mean income from people that work drops 

from R$3221 to R$ 1373. The double of low income people live in slums, 15,2% against 

6,4% and low income families show much lower accessibility level.  

                                                           
2 Downloaded at https://www.ipea.gov.br/acessooportunidades/en/dados/. Access on 03/04/2020. 

https://www.ipea.gov.br/acessooportunidades/en/dados/


To illustrate better the relationship between accessibility and slums, Figure 1 depicts a map 

of the accessibility levels in seven equal classes and slums location (in black). 

Table 1: Descriptive statistics for full sample and low income group. 

  

 
Full sample n=57,496   Low income n=10,998 

   
 

  Mean 
  

St.Dev 
   Mean 

  

St.Dev 

 work  50.0% 50.0%  39.4% 48.9% 

 income from work  3221 3785  1373 765 

missing income from 

work 

 
38.4% 48.6%  26.6% 44.2% 

 low income  19.1% 39.3%  100.0% 0.0% 

 family income  5635 5530  1962 958 

regular and good 

accessibility 

 
61.6% 48.6%  37.0% 48.3% 

 in slum  6.4% 24.4%  15.2% 35.9% 

 age  40.109 21.944  37.666 22.897 

 female  53.4% 49.9%  54.3% 49.8% 

 educ1  15.8% 36.5%  30.4% 46.0% 

 educ2  11.6% 32.0%  22.4% 41.7% 

 educ3  12.0% 32.5%  20.1% 40.1% 

 educ4  30.9% 46.2%  24.9% 43.2% 

 educ5  29.7% 45.7%  2.2% 14.7% 

 hh with grand children  6.8% 25.2%  11.2% 31.6% 

 hh with children  28.2% 45.0%  33.2% 47.1% 

 hh with partner  65.2% 47.6%  55.9% 49.7% 

 hh head educ 1  8.3% 27.5%  26.0% 43.9% 

 hh head educ 2  11.2% 31.6%  27.3% 44.6% 

 hh head educ 3  11.3% 31.6%  22.0% 41.4% 

 hh head educ 4  32.7% 46.9%  23.4% 42.3% 

 hh head educ 5  36.5% 48.1%   1.2% 11.0% 

Source: 2017 OD survey Metro-SP, IBGE 2010 Census and (Pereira et al., 2020) 

Note: Low income: social classes C2, D and E. Regular and good accessibility (>0.09). Education levels: Less 

than primary school, less than elementary school, less than secondary school, less than university degree, at 

least university degree. 

 

It is clear that there are very few slums located in high accessibility areas. The map also 

shows that a great portion of the municipality presents a low value of the accessibility index, 

in shades of light orange, to red (less than 28%). The high accessibility areas, in shades of 

blue (more than 47%) correspond to mass public transportation lines: subway, bus rapid 

transit corridors and trains. The visual inspection “finding” that slums are not well located 

also emerges in the 2017 OD survey data. From all the people surveyed that live in slums, 

26% live in a good or regular accessibility area. (low-income sluw dwellers, 27%). Table 1 

indicates that for the full sample that proportion is 62%, while among low income people 

37%. For low income non slum dwellers, 39%.  

 



Figure 1: Choropleth map of the proportion of formal jobs accessible within 60 minutes 

(equal intervals) and slum location 

 

Source: Accessibility index: (Pereira et al., 2020), slums location: (IBGE, 2010a) 

In table 2 we check the stylized fact that slums are poor neighborhoods surrounded by richer 

neighborhoods. We will show some basic descriptive statistics of slums from 2010 Census 

according to accessibility brackets. Slums with good accessibility will be those with 

accessibility bigger than 0,19, regular accessibility within 0,09 and 0,19, and bad 

accessibility, lower than 0,09. The dataset for this table was constructed considering each 

slum (aglomerado subnormal) and its specific set of formal census tracts contiguous 

neighbours. This is central in the idea that slums must be protected from gentrification 

because their inhabitants are not able to afford to pay to live in similarly good locations 

available in the formal market.  

In fact, the table shows how this is true, that slums’ formal neighbors are in average better 

off than slums. Formal neighbours have higher income, lower proportion of head of 

households earning less than 3 minimum wages and lower proportion of head of households 

without income. It is also interesting that this difference is much higher for slums not badly 

located. Indicating that slums dwellers are more similar to non-slum dwellers in bad 

accessibility areas. 

Moving further to investigate if slums have an accessibility “advantage”. Considering only 

income of people that work (formally or informally), in Figure 2 we describe the data from 



the OD survey using a binned scatterplot of incomes and accessibility for people living in 

slums and living outside slums. 

Table 2: Descriptive statistics of slums and average formal neighbors. São Paulo 

Municipality (2010) 

  

bad 

accessibility 

regular 

accessibility 

good 

accessibility 

number of slum households 280256 45145 24736 

Average income 

Slums 825,94 871,35 927,30 

Difference from 

Average formal 

neighbours 600,76 1466,95 1304,27 

Proportion of head 

of households with 

income up to 3 

minimum wages 

Slums 0,94 0,94 0,93 

Difference from 

Average formal 

neighbours -0,13 -0,27 -0,26 

Proportion of head 

of households 

without income 

Slums 0,23 0,21 0,21 

Difference from 

Average formal 

neighbours -0,04 -0,06 -0,05 
Source: IBGE Census 2010. : (IBGE, 2010b). Accessibility index (Pereira et al., 2020) 

Note: Bad accessibility: <= 0,09, regular:>0,19 and <=0,19, good: >0,19. First the average of slum “x” formal 

neighbours was computed, and compared to average of slum “x”. Then these differences were averaged across 

slums according to accessibility brackets. Population frequency weights were used. 

 

Figure 2: Binned scatterplot of accessibility and income for full sample and slums 

 

Source: 2017 OD survey Metro-SP, IBGE 2010 Census and (Pereira et al., 2020) 

Note: 95% significance confidence interval depicted 

 



The binned scatterplot suggests the relationship between accessibility and income is different 

and much lower for slums, but for slums at very low accessibility levels, it might be the 

same. We had seen in table 1 that mean accessibility is lower for slums. It seems intuitive 

that people living in slums are much more similar to the people not living in slums at the far 

periphery of the city than at the core of the city. Both Table 2 and Figure 2 are telling that 

story. At the same time there is much more to be investigated in the relationship of 

accessibility and economic outcomes, mainly some reverse causation and unobservable 

counfounders. These issues will be explored in the next session. 

Empirical Strategy 

The main goal of this paper is to assess if there is a heterogeneous effect for slums dwellers 

considering the causal effect of accessibility on economic outcomes. In the potential 

outcomes framework the treatment is a binary variable measuring location in good and 

regular accessibility. The identification hypothesis is the “selection on observables”. In this 

section, we discuss the strategies to make this assumption more reliable, considering 

potential omitted variables bias and confoundedness on unobservables. We comment the 

issues of simultaneity on job location and home location decision, unreported incomes and 

selection into labor market participation. 

The selection on observables hypothesis as an identification strategy for a causal effect 

requires that the treatment should be conditionally independent with respect to some given 

covariates. (Masten & Poirier, 2018) From now on, we will consider as our treatment to live 

in a region of São Paulo with accessibility bigger than 9% (regular and good accessibility). 

This area of treatment corresponds to 39% of all the hexagons for which the accessibility 

index was calculated, and is coherent with the descriptive analyses made in the previous 

section. As observed variables we use age, education level and gender. 

With respect to the unobservables that would also interfere with the effect of accessibility 

on income, the most obvious one is the simultaneity in choosing where to live and where to 

work. (Zenou, 2009) Do you live in a good location because of your good job or do you have 

a good job because of your good location? At the individual level, given the same job 

location, some unobservable variables might explain different home locations. For instance, 

two head of households with the same jobs, at the same location, have reasons to change 

their homes. The first one choses a closer home, the second one a farther away home. The 

first individual is paying more to live in a better location, making a bigger budget sacrifice 

to be able to afford that location. Alternatively, he could be paying the same as the second 

individual, but surely living in a smaller home, or one with a lower quality. This different 

“willingness to sacrifice” budget or quality to live at better location is a confounder of the 

accessibility and economic outcome relationship, since individuals that are more prone to 

make sacrifices are also more prone to be ambitious and tenacious at the labor market. This 

personality trait affects both the location choice and the economic outcome. 

This will be the unobserved confounder we are going to control for by restricting the sample. 

The restricted sample are young low-income people who live with their parents in owned 

homes. We are considering young people those with ages between 18 and 30 years. For low 

income people we sustain that young people living with parents in owned homes did not 

choose their location. Therefore, if accessibility has an impact on income for them, it is only 

because of their good location, since if they live in good locations it is because of their 

parents choices and characteristics. In other words, for this sample being assigned to 

treatment can be viewed as random, since children are assigned to their families at random.  



The unobserved worker “ability”, a well known determinant of wages, is not viewed as an 

omitted variable causing bias in the effect of accessibility on wages. The young people´s 

ability should also be orthogonal to the choice of home location by parents. That is to say, 

children ability is randomly assigned at birth. 

Which is the worse scenario for this assumption not to hold? If young people who still live 

with their parents do so because they have worse abilities to succeed in the labour market. It 

seems that this would not be probable in São Paulo municipality in the decade leading to 

2017. There had been a housing boom in the city, thus many young people decided to live 

with their parents because they could not afford to live by themselves, even if they were able 

and well succeeded workers. This is a stronger explanation for the low income group. In the 

OD survey we have 1542 young low income people and 639 young low income people that 

live with parents in owned homes, the restricted sample. 59,6% of which work, as opposed 

to 48,5% in the restricted sample, with not a big difference in income from work (R$1.326 

outside sample vs. R$1.228 on the sample). These similar outcomes may indicate that 

“ability” is well distributed among those who left home and those who stayed. 

In fact, Figure 3 shows a binned scatterplot comparing the relationship of accessibility and 

income for the full sample and for young people living with their parents in owned homes. 

There is something else that increases accessibility and income at the same time, we propose 

it is the “willingness to sacrife”. In other words, the correlation of accessibility and income 

is biased as an inference of the causal effect, because accessibility is also a “measure” of 

how ambitious the person is, and that affects the economic outcome. People with better 

accessibility are also people more “ambitious” or more willfull to sacrifice. Therefore, the 

positive relationship of accessibility on income is due to the true effect of being near 

opportunities and due to the effect of being a more ambitious person.  

Figure 3: Binned scatterplot of accessibility and income for young people living with 

their parents 

 

Source: 2017 OD survey Metro-SP, IBGE 2010 Census and (Pereira et al., 2020) 

Note: 95% significance confidence interval depicted. Full sample of 57,496 people considered. Restricted 

sample: young people living with their parents in owned homes. 

For the younger people who did not choose their locations, Figure 3 shows that the positive 

relationship of accessibility and income is much lower. It might not even exist. Since the 



location of the restricted sample is “random”, accessibility is not passing through the effect 

of “willingness to sacrifice” to the economic outcomes. This supports the idea that the 

unobservable confounder that explains home location choice affects income positively. 

Actually, people that choose to sacrifice budget to live in better locations can be more 

ambitious and tenacious workers, explaining their better economic outcomes. But that is not 

true for their offspring.  

In Figure 4 we repeat the same binned scatterplot, now for the low income subgroup, the 

group for which is more plausible to think that young people that stayed home are not also 

less able workers. The figure suggests that the relationship among accessibility and income 

is not different for the restricted sample and for the rest of low-income people. This indicates 

that the unobservable factor plays a smaller role than affordability. A bigger budget is a 

stronger factor for living in good location than “willingness to sacrifice”. There might even 

not be a positive effect of accessibility for this low income group. Anyways, this is the 

relationship that will be tested most thoroughly in the OLS regressions. 

Figure 4: Binned scatterplot of accessibility and income for young people living with 

their parents. Low income group 

 

Source: 2017 OD survey Metro-SP, IBGE 2010 Census and (Pereira et al., 2020) 

Note: 95% significance confidence interval depicted. 10,998 low income people considered. Restricted sample: 

young people living with their parents in owned homes. 

Another important issue to be addressed for the sake of our identification strategy is that the 

“treatment”, to live at regular and good accessibility, should be roughly “random”, among 

the restricted sample individuals. That would be the case if the young people really did not 

choose their location within the city. Yet, for the whole sample it should not be the case, 

because of the simultaneity and confoundedness discussed above. Table 3 below is a balance 

table indicating how observable characteristics are not significantly different between treated 

and untreated individuals for the restricted sample and how they are different for the broader 

low-income group. There are only two significantly different observable variables for the 

restricted sample. The proportion of people with the first level of education is 3 % larger in 

the treated group. The proportion of household where the head of household has a partner 

living at the same home is 9 % lower in the treated group.   



Table 3: Balance table. Low income and restricted sample. 

    Low income group   Restricted Sample 

  0 1 t-test 

difference 

 0 1 t-test 

difference   N=6927 N=4071  N=480 N=159 

Variable  Mean/SE Mean/SE (0)-(1)  Mean/SE Mean/SE (0)-(1) 
         

work  0.370 0.436 -0.067***  0.485 0.484 0.001 

  [0.006] [0.008]   [0.023] [0.040]  

inc_work  1311.299 1455.989 -144.690***  1195.535 1329.784 -134.249 

  [17.236] [28.031]   [50.361] [112.219]  

formal_salaried  0.191 0.225 -0.034***  0.344 0.333 0.010 

  [0.005] [0.007]   [0.022] [0.038]  

age  37.204 38.452 -1.248***  22.790 23.208 -0.418 

  [0.271] [0.367]   [0.167] [0.305]  

educ_1  0.319 0.277 0.042***  0.015 0.044 -0.029** 

  [0.006] [0.007]   [0.005] [0.016]  

educ_2  0.228 0.217 0.011  0.077 0.069 0.008 

  [0.005] [0.006]   [0.012] [0.020]  

educ_3  0.203 0.198 0.004  0.242 0.220 0.022 

  [0.005] [0.006]   [0.020] [0.033]  

educ_4  0.233 0.275 -0.042***  0.615 0.585 0.030 

  [0.005] [0.007]   [0.022] [0.039]  

educ_5  0.016 0.032 -0.016***  0.052 0.082 -0.030 

  [0.002] [0.003]   [0.010] [0.022]  

hh_with_grand_child  0.126 0.089 0.037***  0.194 0.157 0.037 

  [0.004] [0.004]   [0.018] [0.029]  

hh_with_child  0.334 0.327 0.006  0.146 0.132 0.014 

  [0.006] [0.007]   [0.016] [0.027]  

mean_age_parents  49.841 49.099 0.741**  52.226 52.393 -0.167 

  [0.191] [0.271]   [0.402] [0.727]  

mean_inc_parents  772.147 996.052 -223.906***  747.945 791.385 -43.439 

  [8.989] [15.054]   [38.595] [54.822]  

hh_with_partner  0.586 0.513 0.072***  0.515 0.421 0.093** 

  [0.006] [0.008]   [0.023] [0.039]  

parent_educ_1  0.283 0.222 0.062***  0.298 0.296 0.002 

  [0.005] [0.007]   [0.021] [0.036]  

parent_educ_2  0.273 0.275 -0.002  0.340 0.384 -0.044 

  [0.005] [0.007]   [0.022] [0.039]  

parent_educ_3  0.225 0.212 0.013  0.210 0.164 0.047 

  [0.005] [0.006]   [0.019] [0.029]  

parent_educ_4  0.213 0.270 -0.057***  0.148 0.145 0.003 

  [0.005] [0.007]   [0.016] [0.028]  

parent_educ_5  0.006 0.022 -0.016***  0.004 0.013 -0.008 

  [0.001] [0.002]   [0.003] [0.009]  
Source: 2017 OD survey Metro-SP, IBGE 2010 Census and (Pereira et al., 2020) 

Notes: ***, **, and * indicate significance at the 1, 5, and 10 percent critical level. The value displayed for t-

tests are the differences in the means across the groups. treatment = 1: accessibility >=0.09; treatment = 0: 

accessibility <0.09. Low income: social classes C2, D and E. Education levels: Less than primary school, less 

than elementary school, less than secondary school, less than university degree, at least university degree. 

Restricted Sample: young low income people living with parents in owned homes 



Still, the main characteristics of own education, head of household education, work status, 

age and the presence of children at the household are not significantly different. Meanwhile, 

many of these observable variables are significantly different for treated and untreated 

individuals when the low-income subsample is considered, with the treated group being 

more educated and older, for instance. 

The heterogeneous effect on slums will be tested using a simple OLS regression of incomes 

for people who work. To adjust for potential bias due to self selection into the labor market 

(characteristics that explain wages also explain why decided to work) we will use the two 

step Heckman correction estimator (Heckman, 1979). The first stage probit equations will 

use as selectors into the labor market the variables: family income (inferred from household 

appliances), the presence of children who are not the head of household children (potentially 

their grandchildren and children of the young people on the sample), the presence of a partner 

to the head of household and the education level of the head of household. The second stage 

is an OLS regression of the adjusted income from the first stage, controlling for gender, 

education level, the treatment indicator (livin in good or regular accessibility) and the 

interaction with a slum dummy.  

Last, these regressions will be run exclusively for the people who do not work and those who 

work and have reported their income. People with good accessibility have better incomes, 

and people with higher income tend more to not report their incomes. Thus, there could be 

a potential bias in the estimates, due to unobservables explaining unreporting also explaining 

income. Still, since we will consider low income people, this unreporting tendency should 

be less strong. The data tells us that the proportion of people with missing income among 

low income people who work is very similar but statistically significantly different between 

the treated and untreated (untreated: 46,01%, treated: 42,06%). Within our restricted sample, 

the average income of parents and inferred family income are smaller for people who did 

not report income3. Since we expect the accessibility to have a positive effect on income, 

treated people should unreport more than untreated people, the opposite of what we found. 

Therefore, if there is a bias, it should be diminishing the accessibility effect, and not 

amplifying it. 

Findings 

The identification strategy of restricting the sample implies that the results for the two-stage 

regression with correction for self selection into labor market are different according to the 

samples being used. In this sections we show the differences in the results for the full sample, 

the low-income group and the restricted sample in Table 5. 

The first-stage regressions results, in columns (2), (4) and (6), show how these variables are 

linearly related to the working status. People living in households with more educated head 

of households/partners and more family income work more; in households with partners 

work less and with more children who are not offspring of the head of the household work 

less. The sings of the coefficients mainly the same across the samples. Strikingly, this 

“grandchildren” variable is not significant for the restricted sample, pointing to that young 

people who live with parents and have children do not decide to work based upon that.  

  

                                                           
3 A balance table for the restricted sample comparing people who work reported and not their income shows 

significant differences in these family income variables. Apart from these, the only significantly different 

variable is the number of children at the household that are not the head of household´s offspring. It might be 

that the young people that do not report income have less children. 



Table 5: Heckman correction regression results 

  (1) (2) (3) (4) (5) (6) 

VARIABLES restricted sample low income full sample 

              

family income  0.000505***  0.000285***  2.9e-05*** 

  (6.17e-05)  (1.40e-05)  (1.36e-06) 

hh_with_grand_children  -0.0821  -0.386***  -0.273*** 

  (0.160)  (0.0491)  (0.0257) 

hh_with_partner  -0.378***  -0.172***  -0.109*** 

  (0.131)  (0.0296)  (0.0136) 

parent_educ_1  6.018***  -0.0483  0.0271 

  (0.201)  (0.143)  (0.0264) 

parent_educ_2  5.931***  0.00571  0.117*** 

  (0.194)  (0.142)  (0.0238) 

parent_educ_3  5.782***  0.0472  0.132*** 

  (0.218)  (0.143)  (0.0237) 

parent_educ_4  5.904  0.165  0.176*** 

  (0)  (0.143)  (0.0176) 

o.parent_educ_5  -  -  - 

       
regular and good accessibility 183.2**  38.13  561.0***  

 (93.10)  (38.54)  (164.8)  
in slum 250.7**  68.33  211.6  

 (123.2)  (58.83)  (342.8)  
regular and good acc.*in slum -511.9**  -42.80  -508.3  

 (240.5)  (110.6)  (647.2)  
age 18.00*  9.162***  53.87***  

 (10.57)  (1.378)  (5.375)  

female -166.1**  

-

258.7***  -971.6***  

 (77.00)  (35.87)  (145.7)  
educ 190.9***  31.84+  780.5***  

 (56.99)  (21.01)  (86.47)  
lambda  -632.0***  -1,641***  -15,618*** 

  (118.3)  (106.2)  (906.9) 

Constant 710.4** -7.365*** 2,925*** -1.103*** 15,505*** -0.654*** 

 (353.8) (0.215) (176.7) (0.143) (1,221) (0.0188) 

       
Observations 480 480 9,073 9,073 41,787 41,787 

Source: 2017 OD survey Metro-SP, IBGE 2010 Census and (Pereira et al., 2020) 

Notes: *** p<0.01, ** p<0.05, * p<0.1, + p<0.15. Standard errors in parentheses. Regular accessibility >0.09, 

<=0.19; good accessibility >0.19. Low income: social classes C2, D and E. Education levels: Less than primary 

school, less than elementary school, less than secondary school, less than university degree, at least university 

degree. Restricted Sample: young low income people living with parents in owned homes. Family income is 

inferred from household appliances at the household. Parents are head of households. 

With respect to the second stage regression, on the incomes from working people, we broadly 

see the observables with their expected signs. The education and age variables increase 

earnings, while the female dummy decreases it. The surprise is the female dummy being 

significant and positively impacting wages, for the low income group. For the low-income 

group the average of income from work to men is 1,301  while for women 1,110. The self 

selection and covariates flipped that difference. It is expected that in the restricted sample, 

because we only use young people the age factor would be less important. The female 

dummy coefficient is much lower that in the full sample because of considering only low 



income people. And interestingly, education plays a bigger role than for the rest of older 

low-income people.  

With respect to the estimation of the causal effect of accessibility on income from work, the 

positive relationship seen throughout the description of the data “survived” our sample 

selection correction and restriction of the sample. Although for the low income group the 

coefficient on the treatment (regular and good accessibility) is not significant, it is positive 

and significant for the restricted sample. 

The heterogeneous effect for slums is not found for the full sample, or the low-income group. 

Only for the restricted sample. There is a very strong effect (R$-511.9) of living in a slum 

with accessibility bigger than 0.09. The total effect of accessibility, then, is negative, R$ -

78. If the slum variable and the interaction with treatment were significant, that effect for the 

full sample would be positive and quite big, R$ 264,3. This result indicates how all the 

strategies to get nearer to a causal effect were worth considering, and point to the fact that 

slums do not help their dweller to have better economic outcomes through their better 

accessibility. 

Conclusion 

This paper studied whether slums in São Paulo Brazil guarantee good labor market 

opportunities for their residents. Anti-gentrification policies aimed at slums assume that 

this is true. These policies are enacted so that housing as a human right and the right for 

adequate location is protected. The heterogeneous effect for slums of accessibility on 

economic outcomes is estimated, indicating a negative effect, instead of the positive one 

the policy maker would expect. 

The description of the São Paulo municipality data indicates that for this specific case slums 

have no better accessibility. Very few slums are well located. Low income people do live in 

worse accessibility areas, and low-income slum dwellers in even worse ones. Still, it is true 

that slums are surrounded by lower poverty neighborhoods. People living in slums are much 

more similar to the people not living in slums at the far periphery of the city than at the core 

of the city. Hence, there are much more periphery slums than slums at the core of the city. 

The identification strategy handled the simultaneity of choosing home location and job 

location by restricting the sample to young adults who potentially did not choose their 

location. Young low-income people who live with their parents did show having a different 

effect of accessibility on income from work. This sample restriction controlled for an 

unobservable counfounder in the two locations decision, defined as the “willingness to 

sacrifice” budget to live in better locations.  

The restricted sample showed more significance in the determinants of income, despite the 

small sample. The strongest finding was that the heterogeneous effect of accessibility for 

slum dwellers is so negative that it surpasses the positive effect of accessibility in general. 

This is a result that contradicts the rationale of anti-gentrification policies for slums. In a 

broader point of view contradicts even the rationale for slum upgrading policies. It might be 

the case that to defend the right to the city, policies should guarantee that nobody lives in 

slums and all housing units have housing with adequate access to opportunities. 

The study is a strong contribution for the debate of urban planning policies using data-driven 

analysis. As drawbacks, it lacks external validity. The results might be applicable only to the 

case of São Paulo. Still, São Paulo municipality is a city of 10 million people in a 

metropolitan region of 20 million city, which justifies exploring its specific case.  



In cities where there are different geographic factors that enable more well located slums 

there might be a different result. Therefore, a natural extension to this work is to find suitable 

data in cities with different spatial distribution of slums to test if the negative heterogeneous 

effects of accessibility on slums still holds. 
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