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RIO DE JANEIRO  

URBAN TISSUE AND SOCIETY 

JULIANE PORTO CRUZ; ANA ELISABETE DE ALMEIDA MEDEIROS 

ABSTRACT 

This paper aims to understand the relationship between spatial and socials features in Rio de Janeiro 

(Brazil), by comparing the city’s urban tissue with statistics data from the last national census (2010). 

Founded in 1565, Rio de Janeiro is the second biggest Brazilian city and one of the most emblematic 

sites concerning its urban and social landscapes. In terms of space, Rio results from different patterns 

of urban grids, shaped by different geographical, historical and social features. Space Syntax 

techniques were chosen to support the comprehension of the urban tissue and how it affects the social 

urban dynamics. A detailed axial map, including all favelas, was developed, and then compared with 

data about population, jobs, and income by neighbourhood. Results have shown that, socially, the city 

has a strong segregation of inhabitants, income and jobs distribution, and the space seems to play an 

import role in such performance. The spatial fragmentation of the urban tissue has a close relation to 

the social segregation in Rio de Janeiro. The configuration of the city shows that the integration 

potential of the urban shape is not well used and the main investments in infrastructure are made in 

some restricted areas. The research also reveals that the existence of favelas is not an aggravating 

factor of the global segregation in Rio. When compared to the other urban areas, favelas have a 

similar performance, which can suggest a necessity of a distinguished approach in the urban policies.  
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1. INTRODUCTION

Rio de Janeiro is the second biggest Brazilian city and one of the most imbalanced in socioeconomic 

terms (Neri, 2010: 32). This imbalance results from multiple factors, among which, the spatial 

configuration is an element of great relevance. A detailed study on the urban form of the city reveals 

how space and social dynamics are related.  

Rio de Janeiro was founded in March the first 1565 and official called São Sebastião do Rio de 

Janeiro. It was first located on the bottom of the Cara de Cão Hill, but was very soon transferred to 

the top of Castelo Hill, where “the altitude and the winds move away the miasmas of the neighbouring 

swamps” (Enders, 2015: 35). The spatial change happened by healthy and militaries strategical issues. 

The initial urban form is organized in high and low cities in the Portuguese colonial model (Figure 1), 

which combines a harbour with an elevation (Benevolo, 1993). Gradually, the population occupies 

neighbouring hills, such as São Bento, Santo Antônio and Conceição Hill. 
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Figure 1: The city of São Sebastião do Rio de Janeiro at the end of the 17th century. Organization in high and low city. 

Source: Froger apud Oliveira, s.d. 

Until the 18th century, Rio de Janeiro has a very slow urban growth. But from this century on, the city 

becomes the main colonial route of gold withdrawal. In 1705, the Caminho Novo route connects the 

city with the mining districts and promotes urban sprawl towards the up-country. The city is the main 

connection between the Portuguese metropolis and the colony. In 1763, Rio de Janeiro is already the 

main city of the country and become the capital of Brazil. In 1808, the Portuguese Empire moves its 

headquarters to the city, which promotes a lot of investment in urban infrastructure, cultural and 

scientific development, “Rio would quickly become a trans-Atlantic capital, an 'imperial' city - and, in 

these terms, a larger, more complex and more modernized city” (Fernandes, 2010: 221). In this 

period, the city’s population pass from 43,000 to 79,000 inhabitants between 1799 and 1821, the year 

in which the royal family returns to Portugal (Enders, 2015). 

Despite of the population growth, the city do not offer dwelling enough. As consequence, the number 

of tenements and collective housing increases. In 1893, the most famous tenement of the city was 

pulled down and its inhabitants went to live in the Providência Hill, the same happened with the 

soldiers came from the Canudos battle in the up-country and with the former slaves. This way, the 

first Rio de Janeiro favela was formed (Figure 2). Because of the accelerated growth of the city, the 

urbanization of rural areas and the expressive increase of the population, Rio de Janeiro has to deal 

with different healthy issues. Mayor Pereira Passos proposes a hygienist plan with the creation of 

landfills, extension of roads and the demolition of several buildings. The plan is the first of a series of 

urban interventions throughout the 20th century, marked by segregation and racism (Del Priore & 

Venâncio, 2006), the urban remodelling consists in space and social segregation under the assumption 

of embellishment of the city (Figure 3).  

Figure 2: Providência Hill in 1966.  

Source: O Globo, 2017. 
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Figure 3: Demolition of Castelo Hill, founding site of the city, Photograph by Augusto Malta.  

Source: IMS, 1925. 

 

Since Brazil’s capital was transferred from Rio de Janeiro to Brasília, in 1960, the urban remodelling 

is made in reason to keep the symbolic meaning of the city, which means to reinforce the image from 

South Zone, marked by beautiful landscapes, hills and sea views, in disadvantage of the whole urban 

system. The investments are made in the South Zone’s expansion axis despite the potential of the 

North Zone, since it is the area that concentrates the vast majority of the population, but of lower 

purchasing power. During the government of Mayor Carlos Lacerda, favelas are considered an urban 

problem, twelve of them are removed from central areas and the dweller are transferred to different 

housing estates in peripheral areas of the city. The demolition of favelas also aims to destroy 

community ties among the poorest (Braga, 2003). 

Urban plans in Rio de Janeiro are segregators in two ways: first, the poorest are sent to the peripheral 

areas; second, the richest are closed in autonomous cells, in closed condominiums. This dispersion 

results in a fragmental city and a break with the urban centre consolidated over the history. According 

to Braga (2003: 198), “one of the most explicit contents of the transformation actions of the public 

spaces of the Centre of Rio during the XX century was the consolidation of the exclusive zoning”. 

The urban history of Rio de Janeiro presents a panorama of social segregation caused by different 

factors, among which is the spatial. Plans for urban transformation and modifications in the space 

configuration have affected the way society is distributed in the city, since the creation of segregated 

urban areas affects the individual’s behaviour with regard to the occupation of these places. 

Architecture, therefore, understood as a discipline that deals with spaces being urban or buildings, is 

capable of affecting the possibilities of agglomeration and segregation between people (Holanda, 

2013). In this way, a reading of the urban configuration of Rio de Janeiro can help in understanding 

the structure of the Carioca society that appropriates this space. It is understood by urban or 

morphological configurational study, here taken as synonyms, the reading of the relation between the 

elements of the city with respect to its system of full spaces (buildings and constructed volumes) and 

empty spaces (open spaces like streets and squares). It is not a typological study or an inventory of 

forms, but a topological study, that is, from the relationships that can be connectors or disconnectors 

of the elements of the city. Space Syntax correlates space and society by understanding the elementary 

structure of the city's organization, that is, the human organization of the place. Analysing the 

possibilities of movement in the city makes it possible to identify patterns of urban tissue that favour 

or not the encounter between people, thus materializing possibilities of social relations (Hillier & 

Hanson, 1984). 

2. DATASETS AND METHODS  

The tool used to read the potential of urban movement is the axial map, generated from the processing 

of the linear representation of all the possibilities of displacement in the public space. The linear 

representation consists in drawing the smallest number of the largest lines capable of encompassing 
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the whole system of open spaces of a city (roads, streets, squares). The analysis of variables that 

correlate the axial lines allows to understand different spatial characteristics of the city. In the case of 

Rio de Janeiro, the linear representation was developed in the software QGis 2.18.11 on a satellite 

image from Google Earth 7.1.8.3036. A precise representation of the city was sought, including areas 

that have not traditionally been portrayed, such as favelas. The result was a representation with 74633 

lines (figure 4). 

 

Figure 4: Linear representation of the city of Rio de Janeiro in the software QGis 2.18.11, according to the principles of Spatial 

Syntax. 

 

After processing the linear representation, the generated axial map is analysed from different 

variables. The variable explored in this article is the global integration (Rn) that, in a system, points 

out the lines that can be more easily reached from all the others existing in the same system, that is, it 

indicates the lines more accessible and the less accessible for everyone inside the city. Axial map 

analysis allows quantitative and qualitative information to be obtained. In addition to the 

mathematical values obtained from the relationships between the lines, the modelling can be 

understood from the visual signals. In the case of the integration variable (figure 5), the chromatic 

scale of the maps goes from “red, through orange and green to blue - where the axes with the highest 

integration value tend to be red, and those of smaller, blue "(Medeiros, 2013: 151). 
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Figure 5: Axial map of the city of Rio de Janeiro. Global Integration (Rn). 

 

3. RESULTS  

When evaluating the map of Rio de Janeiro, it can be seen that in general the city's urban tissue is 

quite fragmented. The average global integration value is 0.32 and is well below the national mean 

value, which is 0.76 (Medeiros, 2013). The North Zone appears as the most integrated area, in warm 

colours; while in the West and South zones are the most segregated areas of the city in cold colours. 

The fragmentation of the city is due to topographical factors, since Rio de Janeiro has a very diverse 

relief, with many areas of hills, mangroves and forests, but also by the choices of territorial 

occupation. The city grew fragmented and segregation policies contributed to this. When analyzing 

the axial map, it is understood that because the area is more accessible from all other points in the 

city, the North Zone should receive the largest investments in urban infrastructure and concentrate the 

greatest number of job opportunities. This is because investing in a more accessible area means saving 

money since there is a concentration of efforts in a region that can serve a larger number of people. 

However, data from the Ministério do Trabalho e Emprego referring to the municipality of Rio de 

Janeiro in 2013 when superimposed on the axial map reveal that the largest number of employees is in 

the Centre and Barra da Tijuca, in South Zone (Figure 6). 
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Figure 6: Number of employees by Neighbourhoods - Municipality of Rio de Janeiro - 2013.  

Source: Map developed from data of the Ministério do Trabalho e Emprego available in the City Hall of Rio de Janeiro - 

Instituto Pereira Passos. 

The lighter colours represent the smallest number of jobs per neighborhood and the darker colours represent the highest one. 

 

It is observed that the most integrated areas of the map are those with the lowest numbers of people 

employed. This means that job vacancies are in areas that require greater efforts to be accessed. There 

is a disagreement between the possibilities that space offers in relation to its use. This disagreement 

also occurs in relation to the distribution of the population aged 15 to 59 years in the territory (Figure 

7). The population density map shows that the largest number of people are in the most segregated 

areas of the city and also far from the areas with the highest number of jobs. Modelling reveals that 

city dwellers possibly take more time to move between their homes and workplaces than they would if 

space potentials were taken advantage of. The offer of work and the promotion of housing in more 

spatially accessible areas would allow for a reduction in urban displacement times. Investing in more 

penetrable regions of the city means benefiting a larger number of inhabitants. 
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Figure 7: Resident population from 15 to 59 years old by Neighbourhoods - Municipality of Rio de Janeiro - 2000.  

Source: Map developed from IBGE data, Demographic Census 2000, available at the City Hall of Rio de Janeiro - Instituto 

Pereira Passos. 

The lighter colours represent the smallest number of inhabitants per neighbourhood and the darker colours represent the highest 

one. 

 

The concentration of the population in the West Zone also indicates that the majority of Cariocas from 

15 to 59 years of age live far from the cultural facilities and areas of greater tourist interest, 

concentrated in the central region and in the South Zone of Rio de Janeiro. The most segregated 

population, however, is the one with the lowest income. Considering the average household income 

map (Figure 8), it can be seen that the South Zone concentrates the greatest wealth, while the West 

and North Zones shelter the poorest population of the city. This indicates that the spatial segregation 

of Rio de Janeiro brings with it the weight of economic segregation. Excludable urban actions 

throughout the twentieth century drove out the lower-income population of central Rio de Janeiro. 

The tourist city that presents itself to the world as Marvellous City is not so for the majority of 

Cariocas. As Medeiros (2013: 347) points out: "It is curious that Rio de Janeiro is for foreigners to be 

exactly the most segregated area of the entire urban structure: would there be a real and an idealized 

city?" Real Rio de Janeiro is much rougher for its resident. In general, the investments of the 

remodelling plans prioritized more restricted areas of the city to the detriment of the service to the 

greater part of the population. Urban and social policies have been segregating since its inception. The 

city space is the result of exclusionary actions and the cause that intensifies this exclusion. 
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Figure 8: Permanent private dwellings by average income by neighbourhoods - Municipality of Rio de Janeiro - 2010.  

Source: Map developed from IBGE data, Demographic Census 2010, available in the City Hall of Rio de Janeiro - Instituto 

Pereira Passos. 

The lighter colours represent the smallest average income per neighbourhood and the darker colours represent the highest one. 

 

The lack of synchronicity between the areas of greater urban accessibility and the distribution of jobs 

is an aspect that is repeated in other Brazilian cities. In the Brazilian capital, Brasília, for example, the 

largest number of formal jobs corresponds to an area with low population density (Holanda, 2002). In 

both Rio de Janeiro and Brasilia, the symbolic question is very evident. In the case of Rio, the image 

of the South Zone is maintained, while in Brasilia the option was to keep the image of a modern city 

far from the lowest income populations. 

Villaça, in his studies on urban segregation and inequality, points out that “every Brazilian city above 

average has a segregated general region” (Villaça, 2011: 49) and that “all our metropolitan areas have 

developed their area of Great Concentration of high Income Layers” (Villaça, 2011: 50). The author 

shows that the concentration of jobs in the tertiary sector in the segregated and wealthiest areas of the 

city is reflected in the times of displacement, that is, the lower income population, which represents 

the greater part of the urban population, spends more time in their daily displacements. Time also 

becomes an aspect, therefore, of social domination: “The control of travel time is the most powerful 

force acting on the production of urban space as a whole, i.e., on the distribution of population and 

their workplace as well as shopping, services, and leisure” (Villaça, 2011: 56). 

In general, what is observed in large Brazilian cities is that the poorest people spend more time on 

displacements; this includes urban settlements like the favelas (IBGE, 2010). In the city of Rio de 

Janeiro, however, the presence of hills and slopes in the central area made the poorest people occupy 

these areas in order to stay closer to employment opportunities.  

The favelas are often considered the structures that reinforce the segregation of Rio de Janeiro, and 

sometimes the remodelling plans, such as the reform during the term of Mayor Pereira Passos, tried to 

extirpate them from the city. However, they do not perform very differently from the rest of the city. 

While the average global integration measure of Rio de Janeiro is 0.32, the average global integration 

measure considering only the favelas is 0.31. This means that the poor performance of the city in 
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relation to the integration measure is not a consequence of the presence of informal structures such as 

the favelas, but is a result of the fragmentation of the city as a whole. In addition, the Municipal 

Human Development Index, which considers dimensions of longevity, education and income, 

indicates the performance of some Rio de Janeiro favelas as medium (Figure 9), in a scale divided into 

five categories: very low, low, medium, high, very high. The behaviour of the twelve favelas analysed 

was framed the same way as a mean of the performance of 2210 municipalities in a total of 5570 

Brazilian municipalities. 

 

Figure 9: Graph of the Municipal Human Development Index MHDI - 2010 of twelve Rio de Janeiro favelas.  

Source of data: Human Development Atlas in Brazil (IPEA, UNDP and João Pinheiro Foundation). 

 

Contrary to reinforcing the spatial segregation factor in Rio de Janeiro, the favelas present themselves 

as a resistance to the urban plans that sought to allocate the poorest populations of the population in 

the most distant areas of the city. 

4. CONCLUSIONS  

The spatial reading of the city of Rio de Janeiro allows us to understand the social structure of the 

city. The fragmentation of the urban fabric is a consequence, but it is also the cause and reinforcement 

of social segregation. The variables space and society are correlated. Understanding space is also a 

means to understand society. In the case of Rio de Janeiro, urban policies have always reinforced the 

removal of the poorest population in favour of social cleansing of the most beautiful areas of the city. 

The creation of housing complexes in peripheral areas points to this fact. While the city invests in 

tourism and embellishment of the South Zone in favour of its image of Marvellous City, much of its 

population is in the most distant and difficult areas of the city. The spatial studies also allow us to 

identify that the discourse that the favela is an aggravating factor to urban performance does not 

reflect reality. Favelas perform similarly to the rest of the city. Informal structures seem to bother, 

however, those who have always cherished for social cleansing. 

The axial map is an important tool of reading the city when identifying the potential of space. 

Analysing the current situation in Rio de Janeiro, the configuration of the city indicates that projects 

and investments that consider the North and West Zones may be better utilized by the majority of the 

population. Thus, the analysis serves to read the current situation, but also to understand the 

possibilities of configuration for future investments. 

The study is focused on the analysis of the city of Rio de Janeiro but also reveals spatial 

characteristics present in diverse Brazilian cities. When pointing out how spatial segregation is related 

to the disparity of employment opportunities, population density and income distribution, research 

shows how the control of space and time are powerful instruments of social domination and how the 

choices of inclusion or social exclusion are reflected in the urban fabric. Spatial accessibility is a 

determining factor in the right to the city. 
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