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CENTRALITIES IN BRASILIA: AN INEQUALITY RELATION 
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ABSTRACT 

This paper explores the notion of centrality at a planned city according to relations between spatial 

configuration and zoning/land use policies adopted diachronically in Brasilia, Brazil. The study 

evaluates centrality potentials throughout the configurational reading allowed by the Theory of the 

Social Logic of Space, by facing configuration, land use and socioeconomic perspectives. The 

research aims to find spatial patterns of planed city expansion as well as differences and similarities in 

the tendencies of settlement integrating parts. By studying relations between urban form and society it 

is possible to understand how does global prefiguration benefits from configuration to better explore 

potentialities of full and empty spaces represented in road networks. The research is based in three 

research questions: 1- Concerning centralities, in which way land use urban policies dialogue with the 

diachronic process of urban growth in Brasilia? 2 – At globally planned city context, is the spatial 
configuration also able to provide subsidies for the understanding of urban hierarchies? 3 –  Is there 

some interdependency between configurational, socioeconomic and functional (land use) perspectives 

in the urban dynamics associated to centralities in Brasilia? Findings reveal that sociospatial 

segregation is associated with configurational segregation, and mainly with voluntary segregation. 

Also, functional centralities correlate to configurational centralities. Centralities in Brasilia preserve a 

relation to wealth/poverty binomial indicating clear inequality issues. Areas with smaller centrality 

potential are those where higher income population resides; oppositely, in areas with higher centrality 

potential are inhabited by lower income population. Such scenario reveals a complex process that 

relates urban form to socioeconomic dynamics in which land use materializes inequity. 
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1. INTRODUCTION: A FRAGMENTED CITY

Brasília (Federal District) is a landmark of modern Brazilian and world architecture and urban 

planning, and was awarded the title of World Heritage Site by UNESCO in 1987. The architect Lucio 

Costa proposed that the city be organized into four scales (monumental, gregarious, residential and 

bucolic). The sectorization of activities, despite criticisms and minor changes, has endured: civic and 

administrative center, cultural sector, residential superblocks, etc. Each activity occurs primarily in a 

previously established place, obeying the principles of zoning both in the Pilot Plan and in other 
settlements that are part of the urban system. 

In the process of formation and consolidation of the city, many migrants came to the construction site 

in search of a better life. However, they would not find a place planned for them to build a future: the 

workers were placed in camps organized by the construction companies - such as Vila Planalto or 

Cidade Livre - with permits to remain only for a fixed period (VASCONCELOS, 1988; QUINTO 

JUNIOR and IWAKAMI, 1998). Nevertheless, the temporary character of these settlements as 
envisioned by the planners did not correspond to the aspirations of the newcomers. Even before the 

inauguration of the Pilot Plan, new settlements emerged, known as satellite cities (officially named 

Administrative Regions - RA), often far from the center, and destined for those who did not have a 

place in the area designed by Lucio Costa. In 1960, Brasília already had eight legally established 
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satellite cities: Planaltina and Brazlândia (prior to the creation of the Federal District), Cidade Livre 

(currently called Núcleo Bandeirante), Cruzeiro, Taguatinga, Paranoá, Sobradinho and Gama 

(COSTA, 2011). Largely designed by the government, these settlements were occupied by a 
population of lower income than that of the Pilot Plan, thus creating the first scenario of socio-spatial 

segregation. 
 
After the first half of the 1980s, the logic of the creation of new satellite cities continued, with more 

plots being donated - housing policy heavily undertaken by the government between 1988 and 2003. 

The result was the intensification of a dispersed, fragmented and segregating land occupation. Land 

occupation, however, also occurred irregularly: since 1975 there were rumors of inadequate land 
subdivision. In the 1990s, the process of establishing gated communities intensified, until it housed 

about 25% of the population of the Federal District in 2006 (FREITAS, 2013). 
 
The above synthesis allows us to understand the creation of the space in Brasília as a product of an 

urban policy of action and omission on the part of government agents. The occupation of areas outside 

the Pilot Plan happened through the creation of properly designed urban centers, distant from the main 

areas of the city, destined mainly to low income population. The Pilot Plan was created with the 
purpose of being the Federal Capital; other areas, for the most part, served as a dormitory for the 

workers. 
 
This strategy resulted in a dynamic of its own: large empty spaces were created between settlements, 

provided with a certain infrastructure or, at least, roads leading from the peripheries to where the work 

is located, the center of the city. Subsequently, these spaces were gradually filled mostly by gated 
communities aimed at the middle class. These new settlements, although irregular at first, were 

designed to facilitate later regularization: regular urban grid, with well-defined plots and streets. 
 
In this process of appropriation of space, the great voids that characterized the city in the first decades 

were occupied little by little. At first glance that might seem positive, but a more detailed reading 

shows that the urban form does not seem to alter the relations between parts, remaining dispersed and 

fragmented (Figure 1), which reinforces the socio-spatial segregation. 
 

 
Figure 1: Urban occupation of Brasília in 2015: dispersed and fragmented city (in red). 

 

The desire for preservation of the main area, associated with an "unjust construction of urban space" 

(PAVIANI 1999: page 115) gives rise to an urban form that lasts: there are thirty-one Administrative 
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Regions in 2019 and the Pilot Plan is only one of them. However, the symbolic strength of the center 

of Brasilia is robust. The stigma built is that in this area the lower income population does not have its 

place: its presence is temporary, either at work or in a temporary housing that will be removed in 
favor of preserving the city, which "is the expression of a certain concept urban planning" (COSTA, 

2009). The Pilot Plan symbolically represents the urban identity of Brazil in general and Brasília in 

particular. It can be considered the historic center for representing the country’s modern architecture 

and urban planning in the mid-twentieth-century, when the city was built to express progress and an 

auspicious future for the country. However, the distancing of the original project, in time and in form, 

allowed it to become closer to other large cities in the country: a multifaceted settlement that 

engenders a set of historical layers to define the present, where complex intra-urban relations reveal 

aspects of socioeconomic inequality materialized in urban form. 
 
Thus, in Brasilia, inequality of access to the resources present in the urban space is linked to socio-

spatial organization issues, which refer to both the configuration and the access to the center. The 

location of the individual affects both the way the city is understood, and access to existing resources. 

The understanding of this relationship between spatial configuration and access to the center can be 

interpreted from the perspective of the right to the city, since it goes through socio-spatial 

organization and inequality in relation to the existing resources in urban space (economic, cultural, 

housing, etc.) (TRINDADE, 2014). 
 
In order to understand the impact of urban zoning policies and urban land use and occupation on the 

relations between parts of the city (centers and non-centers), this article examines how spatial patterns 

in Brasília express configurational, socioeconomic and functional dynamics. Research is not only 

concerned with the layout of the various parts of the system, but rather it seeks to understand the set of 

relations between them. In order to do so, we start based on the understanding that urban spatial 

organization is the result of the interactions of society with the space where social aspirations are 

developed and realized (HOLANDA, 2002a). Reading these patterns can help in understanding the 

social hierarchies present in the city and how these are expressed in urban space, while the opposite 
can also be studied: how hierarchies affect society, resulting in a "sociological" architecture. 
 
Based on these premises, the research is conducted with the purpose of answering the following 

research questions: 1 - Regarding the centralities, in what way do urban policies of land use and 

occupation relate to the diachronic process of occupation of the territory in Brasilia? 2 - In the context 

of a globally planned city, is the spatial configuration also capable of providing subsidies for the 

understanding of urban hierarchies? 3 - Is there interdependence between the configurational, 
socioeconomic and functional (land use) perspectives in the urban dynamics associated with the 

centralities in Brasilia? 
  

2. DATASETS AND METHODS  

The research is developed according to the premises of Space Syntax or Theory of Social Logic of 

Space (HILLIER & HANSON, 1984; HILLIER, 1996; HOLANDA, 2002), which interprets relations 

between space organized for human purposes (at the scale of the building and of the city), and the 

social structure, the modes of interaction between individuals and groups, social divides and power 

structures (HOLANDA, 2002; MEDEIROS, 2013). According to the approach, to understand the city 
in its sociocultural complexity, it is necessary to interpret the laws underlying the urban object and 

those that establish its relation to society. Syntax explores the city systemically: it is interested in the 

study of global and local characteristics, considering that the attributes of the elements of the system 

should be viewed in association with the whole. This relationship can be exemplified when there is a 

change in the road system: new routes or subtraction of existing ones change the relations, which can 

be read using mathematical measures, even for routes that are not adjacent to those altered 

(MEDEIROS, 2013). 
 
As Holanda (2010, page 34) explains, human movement on the ground is approached from the 

perspective "space is a system of barriers and permeabilities" and "society is a system of encounters 

and avoidances”. Ultimately, movement potentials are evaluated, becoming a metaphor to translate 

several aspects of urban dynamics. The understanding of these potentials makes it possible to study 

the behavior of centers and non-centers at different scales over time. Thus, the configurational reading 

provides support for the understanding of settlements, even when globally planned, as is the case of 
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Brasilia. The confrontation between the centralities and the peripheries allows us to understand the 

influence of how space is appropriated - where the Pilot Plan, satellite cities, gated communities and 

expansions are articulated, beyond the political limits of the Federal District - to produce a fragmented 
and discontinuous structure that, despite the unique character of Brasilia, reproduces what happens in 

other large Brazilian cities. 
 
In terms of tools and methodologies, the research analyzes are developed in two levels: (a) urban 

expansion (diachronic reading) and (b) current scenario. The starting point is the modeling of the 

contemporary linear representation of the whole territory of the Federal District, according to the 

satellite image of the year 2015 available on the Geoportal website of the State Secretariat for 
Territory and Housing Management - Segeth. 
 
Elaborated in the QGIS® (a Geographic Information System - open source and free GIS), the 

representation includes four levels: a) all possibilities of access through the urban fabric (2015), b) 

only areas without restriction, that is, excluding gated communities (2015r), c) only the urban area 

(2015u), and d) only the urban area, but with the map processed again for this system. After 

processing in the form of axial and segments map (through the Space Syntax Toolkit® plugin - Figure 
2), geometric and topological configurational variables are extracted: a) area of the system in km2, b) 

number of lines, c) average size of lines in km, d) compactness A (number of lines per km2), e) 

compactness B (size of lines in km per km2), f) average connectivity, g) average Rn integration, h) 

average Rn integration, base 100, i) average R3 integration, j) synergy, k) intelligibility, l) number of 

segments, m) average segment size in km, n) average NACH, o) maximum NACH, p) average NAIN 

and q) maximum NAIN. When available, average data of Brazilian cities from Medeiros (2013) are 

used (Figure 5). 
 

 
Figure 2: Example of graphic and numeric data of the segment map of Brasília (2015). 

 
For the diachronic reading stage, based on the contemporary map, linear representations and their 

axial and segments maps are produced for the years 1964, 1977, 1986 and 2009, selected based on the 

availability of cartographic bases (historical public images). For each year, the same variables 

obtained for 2015 are compared, as well as data for the master plans in effect at the time (1977: 

Structural Plan for Territorial Organization of the Federal District /PEOT; 1985: Territorial Ordering 

Plan of the Federal District /POT; 1986: Plan of Organization and Urban Land Use /POUSO; 1992 

and 1997: Master Plan of Territorial Planning - PDOT). 
 
Regarding the current scenario, the configurational variables of 2015 are associated with those that are 

not configurational from the LUOS (Land Use and Occupancy Law / LUOS, under review at the local 

Legislative Branch) (functional aspects: r) permitted land use for each plot) and the District Survey 

by Household Sample - PDAD 2015 (socioeconomic aspects: s) income, t) schooling, u) work place, 

v) mode of displacement in the city, and x) Gini coefficient). 
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The data for this phase is comparatively explored according for the following Administrative Regions: 

Gama, Taguatinga, Brazlândia, Sobradinho, Planaltina, Paranoá, Núcleo Bandeirante, Ceilândia, 

Guará, Samambaia, Santa Maria, São Sebastião, Recanto das Emas, Riacho Fundo, Lago Norte, 

Águas Claras, Riacho Fundo II, Varjão, Structural, Sobradinho II, Jardim Botânico and SIA. Of the 

31 RAs, these are the ones that are part of the LUOS project, except the Park Way, because it 

comprises a fragmented polygonal. 
  

3. RESULTS  

3.1. Urban Expansion – Form and Legislation 

The comprehension of the diachronic process of Brasilia occurs in two stages: a) the first one 

encompasses the visual interpretation (observing the form) of the performance of the variables NAIN 
(Figure 3) and NACH (Figure 4) for the years 1964, 1977, 1986, 2009 and 2015 (Figure 5), associated 

to the directives of the master plans developed during those periods; and b) the second consists of the 

analysis of all the configurational variables, now in a numerical interpretation. 
 
With respect to the first stage, in 1964 the graphical representation of the NAIN values indicates that 

the roads with greater integration, which represent the potential of accessibility and provide the 

reading of the capacity of the places to be destination, (which aligns with the perspective of 
identification of centers) are in the Pilot Plan (the Road Axis and the Monumental Axis) and the 

EPIA. This result points out that the idea that "Brasília was born eccentric" (MOTA et al., 2000; 

HOLANDA, 2002b; HOLANDA, 2010) is partially coherent: in 1964, the highest integration value 

really was outside the Pilot Plan, however, both the Road Axis and the Monumental Axis were among 

the streets with the highest integration values of the system. Regarding the potential of choice, which 

represents the capacity of streets to become routes, when considering the streets with 10% higher 

values of NACH, these correspond to the paths that lead to almost all the existing urban centers at the 

time. 
 
The most important routes, capable of connecting the Pilot Plan to the satellite cities, were already 

well structured in the early years of the capital. Brasília, in its early years, reflects, at least in part, the 

desire of Lucio Costa: the focal point of the project, the Pilot Plan Road, is located at the intersection 

of two axes with high potential for convergence of flows, however, the city is not limited to the 

project. The Pilot Plan is the center of the structure, a place of convergence of flows and concentration 

of jobs, coinciding with the morphological performance. 
 
The following linear representation for 1977 is equivalent to the period of preparation of the first 

master plan of the Federal District with the intention of directing urban expansion: the PEOT. In it, 

there is great concern with the establishment of centralities outside the Pilot Plan and consequent 

preservation of the area designed by Lucio Costa. Despite having several studies and simulations of 

scenarios, it maintains the logic of creating new settlements far from the Pilot Plan and, in a way, it 

reinforces the socio-spatial segregation that was already perceptible. The graphical representation for 

the NAIN values indicates that, by the time the PEOT was established, the configurational potential 

had already been changed: the southern part of the Road Axis no longer belongs to the 10% of roads 
with greater potential for accessibility. 
 
The existing proposals in the PEOT served as the basis for the subsequent POT (1985) and for 

POUSO (1986). POUSO, as well as the POT, reaffirms the understanding of the need to consolidate 

the area of urban expansion proposed by the PEOT, which reinforces the intention of not occupying 

areas next to the Pilot Plan. PEOT, POT and POUSO pose a fundamental question: the non-

densification of the Pilot Plan and nearby areas, such as those that are part of the polygon of the Urban 
Cluster of Brasília - CUB, area which defines the world heritage site. Between the lines of this way of 

planning is the heritage perspective and the vision of the Pilot Plan as something that must be kept 

isolated, due to the modernist premises, as Lucio Costa stated when he said that "the capital is 

historical by birth, which not only justifies but requires that the fundamental characteristics that 

distinguish it be preserved for future generations "(COSTA, 2009, page 70). 
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In 1987, Decree No. 10,829 stated that "the maintenance of the Pilot Plan of Brasilia will be ensured 

by the preservation of the essential characteristics of four distinct scales in which the urban conception 

of the city is translated: monumental, residential, gregarious and bucolic”. The legislation includes as 
an annex the document of Lucio Costa, entitled "Brasilia Revisited 1985-1987: complementation, 

preservation, densification and urban expansion", elaborated with the intention of preserving the Pilot 

Plan and offering new housing areas mainly to the middle class (FREITAS, 2013). Thus, in 1987, the 

two proposals for the expansion of urban occupation - POUSO and Brasilia Revisited - were 

apparently in contradictory directions: occupation far from the Pilot Plan and occupation near the Pilot 

Plan. What followed was exactly the maintenance of what had happened since the beginning: socio-

spatial segregation. 
 
In this period, there is little variation in integration, and the consolidation of the road network 

indicates the type of urban planning in the capital: roads are thought of as "streets of circulation", not 

as "streets of activities". The fact points to a city in which the structure (indicated by the NACH 

measure) has more importance than the centrality (indicated by the NAIN measure): the route - going 

from one point to the other - is prioritized over the vitality that areas with greater centrality can bring. 

The configuration seems to fit the overall planning that these plans bring. 
 
In 1992, the first Master Plan of Territorial Planning (PDOT) consolidates the previous plans, seeks to 

update the spatialization of urban occupation and allows private initiative to subdivide the land, 

previously attributed exclusively to the Public Authorities (FREITAS, 2013). The 1992 PDOT was 

revised in 1997, regarding centralities, innovating in suggesting the creation of the Regional Center 

Area, in Taguatinga, with the intention of developing a regional centrality that would become a 

symbolic landmark and a referential. PDOT / 97 was in force until 2009, when Complementary Law 

No. 803 of 2009 was published. The plan sets forth intervention strategies in the territory for 

affirmation and promotion of centralities outside the Pilot Plan. 
 
** The new centralities would be ensured by means of strategies to stimulate urban areas - which 

would be more regional - and multifunctional centers to create centralities on a more local scale. 

These strategies seem, at least in part, to be consistent with the accessibility potentials indicated by 

integration (NAIN). The aspect reinforces the perspective that the configuration should be read as 

potential, which indicates properties to be used or not in real dynamics. The point is that if the 

potential is used, there is greater ease of access of the population towards the centers. 
 
The result of this more global scale planning that covers the entire territory of the Federal District is 

reflected in the configuration for the most current map (2015). There is a fairly structured network at 

the global level (NACH) that covers practically the whole territory when considering streets with 

NACH values 20% higher. The reading of urban occupations (even those located in the rural 

macrozone) together with this variable indicates that most occupations are in places with high value of 

choice. It is observed that more local or more global-local strategies capable of implementing 

centrality guidelines have not been defined in urban planning over the years. 
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Figure 3: Evolution of the NAIN variable (Normalized Angular Integration): greater potential for 

"movement to": focus on destination (most accessible streets in the system). 
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Figure 4: Evolution of the NACH variable (Normalized Angular Choice): greater potential for 

"movement through": focus on the route/trajectory. 
 

  

3.2. Urban Expansion – Configuration and Numbers 

 
For the second stage of the analysis, the configurational variables were interpreted quantitatively, 

which has allowed to reach the following results (Figure 5): 
1.   The comparison of linear representations, even before being processed, for the years 1964, 1977, 1986, 

2009 and 2015 leads to the understanding that a great part of the structural roads of the Federal 

District already existed since 1964 and that, by 2015, there was a continuous process of system 

densification. The area of the axial map remains constant throughout the years (approximately 5,850 

km ²), because since 1964 there were already the main connections with the neighboring cities. The 

current urban area reaches about 1,170 km², which corresponds to only 20% of the area of the system. 
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2.    The average size of the lines has decreased throughout the years. It started at 286m, like the average 

for Brazilian cities (290m), but today this average is lower (160m in 2015). There was a 44% 

reduction from the initial average which possibly reflects the filling of voids between preexisting 
structuring routes. The number of lines in the system, however, had an increase of 715% from 1964 to 

2015, going from approximately 20.000 to a little more than 164,000. 
3.    When considering the system as a whole for the 2015 scenario, the lines with restriction of access 

represent 52% (that is, those lines that are inside the gated communities). When only the urban area is 

observed - that corresponds to 42% of the axis - the streets with restriction are only 26%. Although it 

represents half of the scenario for the system as a whole, it means that ¼ of the urban area has 

restricted access which can be an indication of inequality. 
4.    With regards to the compactness measures, there was a trend to a greater compactness of the system, 

with a gradual increasing of values (compactness A: from 3.441 lines per km2 in 1964, to 28.079 lines 

per km2 in 2015; compactness B: from 0.938 km of lines per km2 in 1964, to 4.498 km of lines per 

km2 in 2015). The result has to do with the fact that, since its first registry, the urban system already 

had structuring roads crossing the entire territory. With time, areas that were rural were converted into 
urban spaces, legally or illegally, which led to an increase in occupation and, consequently, in 

compactness. The values, however, are still far from the Brazilian average (MEDEIROS, 2013): 

94.800 lines per km2 in compactness A and 18.100 km of lines per km2 in compactness B. 
5.    For 2015, the issues of densification pose an apparent contradiction: the values are lower (there is 

more dispersion) in the areas with unrestricted access streets than when we consider all the streets. 

This fact reflects a striking characteristic of the part of the city planned according to modernist 

principles: large voids. On the other hand, it highlights the excess occupation in “closed” areas. 
6.    The values for connectivity are below the national average (3.900) and are stable throughout the years 

(1964: 2.730; 1977: 2.637; 1986: 2.582; 2009: 2.645; 2015: 2.643). The result, on the one hand, is an 

indication that it has historically lacked possibilities of routes, since part of the new lines arise as 

ramification that do not connect, thus reinforcing the fragmentation of the territory. In addition, this 
finding may show that within the Federal District the reproduction of an urban design strategy 

practiced for decades remains: the territory undergoes densification, but it does not become more 

articulated. The territory is filled, but in such a way that it does not promote a better articulation 

between the parts. 
7.     As for integration, the values were expected to increase with time, that is, because the city was born 

fragmented and discontinuous, as the it grew, there would be a filling of those voids, thus improving 

performance. The pieces that were added, however, seemed to reproduce a design pattern that come 

from the very foundation of Brasília. Moreover, the increase in the number of gated communities 

reinforces a logic of denial and/or unweaving of the urban system. Therefore, although the city is 

eventually ‘filled’, the design solutions for doing so do not contribute to an improvement of the 

interpart articulation, as can be seen in the findings of a constant integration (cf. FREITAS, 2012). 

The value is stable throughout time, only declining slightly at some points (1964: 0.251; 1977: 0.257; 
1986: 0.230; 2009: 0.228; 2015: 0.228).  

8.    For 2015, the average global integration (HH Rn) of the urban area without restrictions of access 

(0.259), the one which is actually planned and designed, is greater than all averages surveyed, 

however it is still below the national average (0.764). The low integration value is another indication 

of a fragmented pattern, resulting, as can be seen, from the low articulation between the parts and 

from the size of the system. 
9.    Synergy starts relatively close to the national average (0.360) and decreases steadily (1964: 0.330; 

1977: 0.297; 1986: 0.281; 2009: 0.215; 2015: 0.207): the result would be predictable if the positive 

aspect of filling of the structure were not present in Brasilia, thus posing a contradiction. The 

consolidation of the system, instead of improving performance, reduces synchronicity between the 

variables. 
10. The intelligibility values are historically very low (1964: 0.043; 1977: 0.038; 1986: 0.039; 2009: 

0.027; 2015: 0.026), much lower than the Brazilian average (0.150). It is likely that part of this 

difficulty in comprehension stems from the size of the system, and from the features inherent to the 

urban design of Brasília: strong segmentation and discontinuity, since its inauguration. 
11. Between 1964 and 2015, the potential of EPIA is consolidated, with values steadily keeping the 10% 

higher normalized angular integration (NAIN) and normalized angular choice (NACH) (Figures 3 and 

4), variables obtained using the segment map. These data show high configurational potential to 

establish itself as a metropolitan centrality since the city’s founding, which corresponds to the finding 

of Holanda (2010). The road is the main intraurban articulation, connecting the Pilot Plan to satellite 

cities and other municipalities in Metropolitan Area of Brasilia.  
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12. There was a relative loss of integration in the Pilot Plan throughout time. Despite the gradual decrease 

in accessibility in relation to the system, the area is still in the set of roads with values 20% higher. 
13. In the Normalized Angular Integration analysis (NAIN), based on the segment map, the streets with 

integration value 10% higher seem to point to a configuration potential for the development of a 

metropolitan center (in EPIA, with penetration in EPNB), showing that this potential coincides with 

urban transformations in the last decades. 
14. When considered the 20% higher values, the places with regional potential seem to arise, spread 

throughout the territory, mainly west of EPIA, except the Pilot Plan which is to the east. 
15. For the most recent map, little difference can be seen between the integration potentials when all 

streets in the system are compared to those that do not have access restriction, even if the lines with 

access restriction comprise 52% of the system. This finding seems to show that gated communities 

and their private urban grids do not contribute to the accessibility of the system. Although they do not 

make a difference, it was to be expected that once they fill the territory, they would improve 

performance. 
  

  
Variables 

Reference Year 

1964 1977 1986 2009 2015 2015r 2015u 2015uR Brazil 

  Area (km²) 5,847.4
9 

5,847.4
9 

5,847.4
9 

5,847.4
9 

5,847.4
9 

5,847.4
9 

1,174.4
8 

1,174.4
8 

- 

AXIA
L 

Number of 

lines 
20,123 47,175 70,336 150,646 164,189 79,171 68,636 68,636 - 

Average size 

of lines (km) 
0.286 0.232 0.215 0.165 0.160 0.197 0.183 0.183 0.290 

Compactnes

s A 
(Lines/km) 

3.441 8.068 12.028 25.763 28.079 13.539 58.439 58.439 94.80
0 

Compactnes
s B (size of 

the lines/km) 

0.983 1.874 2.583 4.256 4.498 2.662 10.718 0.011 18.10
0 

Average 

Connectivity 
2.730 2.637 2.582 2.645 2.643 2.949 3.167 3.075 3.900 

Average Rn 
Integration 

0.251 0.257 0.230 0.228 0.228 0.259 0.262 0.277 0.764 

Rn 
Integration 

Base100 

55.509 56.654 56.716 57.409 56.887 58.579 58.981 54.582 47.28
0 

Average R3 

Integration 
1.404 1.351 1.302 1.361 1.360 1.501 1.683 1.650 - 

Synergy 0.330 0.297 0.281 0.215 0.207 0.225 0.090 0.062 0.360 

Intelligibility 0.043 0.038 0.039 0.027 0.026 0.030 0.008 0.005 0.150 

SEG. Number of 
Segments 

37,965 85,341 122,637 275,125 299,669 164,807 157,792 157,792 - 

Average 
Segment 

Size 

0.131 0.112 0.107 0.078 0.075 0.083 0.070 0.070 - 

Average 

NACH 
0.852 0.834 0.826 0.798 0.795 0.823 0.800 0.778 - 
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Maximum 

NACH 
1.545 1.553 1.549 1.570 1.571 1.575 1.571 1.590 - 

Average 

NAIN  
0.640 0.701 0.663 0.713 0.711 0.756 0.775 0.654 - 

Maximum 

NAIN  
1.036 1.163 1.094 1.202 1.202 1.276 1.202 1.093 - 

  
Figure 5 – Compilation of values for a diachronic analysis, according to the research variables. 

  

4. DYNAMIC URBAN READING: A RELATION BETWEEN THE FUNCTIONAL, 

SOCIOECONOMIC AND CONFIGURATIONAL PERSPECTIVES 

As discussed in the previous section, the separation between the parts of the city - which could be 

seen since the inauguration of Brasília and was reinforced by the urban zoning and land use and 

occupation policies - created a dispersed and fragmented structure, with centralities quite distant from 

one another. The expansion occurred with a progressive increase of the urban area and occupation of a 

large part of the voids between the urban centralities. However, research carried out based on the 

principles of Space Syntax have demonstrated that there was no improvement in the urban fabric 

articulation (FREITAS, 2013). 
 
According to PDAD 2015, the original site designed by Lucio Costa maintains the highest 

concentration of jobs (41.75%), although only 7.77% of the population of Brasília resides in the Pilot 

Plan. The scenario brings the dynamics closer to monocentric models with large flows converging to a 

single location, making it the functional center of the metropolis. Although the largest concentration 

of jobs is in the region originally planned to receive the capital of Brazil, some urban centers, 

according to PDAD 2015, currently have large portions of their population working in the same RAs, 
such as Taguatinga (41.28%, against 31, 97% in the Pilot Plan) or Gama (46.42% to 33.33%). These 

are units that can no longer be considered dormitory cities, since there is a reasonable contingent of 

workers who do not need to go to the Pilot Plan every day and who, by definition, are centralities. 
 
This seems to indicate that the functional and historical center of Brasília begins to share its 

importance with other areas of the city, as the location of economic activities, which points to 
transformations in the functional relations of the urban system, also the product of its growth. This 

diversification is desired, since the deconcentrating of jobs can lead to an improvement in the living 

conditions of the population, for example, to allow jobs closer to the residences with a consequent 

reduction in commuting time. 
 
Therefore, for general urban planning and, more specifically, for urban zoning and land use and 

occupation policies, it is important to associate three perspectives: configurational, functional and 
socioeconomic. When the association is performed, among the findings obtained, the following stand 

out: 
1.    When comparing workplace and income, it is possible to find a strong positive correlation between 

working in the Pilot Plan and high income (R2 = 0.69), which indicates that the most well-paid 

positions are in the Pilot Plan. 
2.    The fact most well-paid jobs are located in one area can be considered an indication of inequality, 

because if part of the population wants to seek better income, they are forced to commute daily to the 

Pilot Plan. This daily displacement is a part of life for both, those who segregated themselves 

voluntarily, and those for whom living in more distant areas is not an option. The later take most of 

the burden of this pendular process. 
3.    The increased flow to the Pilot Plan - since it is where most jobs are concentrated - is a reminder of its 

strong character as a centrality historically and in relation to the other settlements. 
4.    The correlation is strong and positive between the employed population in the Pilot Plan and: a) 

population with college degrees (R2 = 0.82), b) population that drives to work (R2 = 0.73), c) 

household with a car (R2 = 0.56). This scenario is flagrant of a context in which people with higher 

income drive and work mainly in the Pilot Plan: this centrality presents greater added value of 

products and services offered. 
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5.    The correlation is strong and negative between the employed population in the Pilot Plan and the 

population that goes to work by bus or subway (R2 = 0.65): going to work by bus or subway is related 

to income. 
6.    The Pilot Plan is still the functional center of the city, although some Administrative Regions have 

shown a potential to become a global-local centrality. 
7.    The differences between the Administrative Regions show that they are not autonomous. On the 

contrary, they have created a system of interdependencies with distinct hierarchic roles in the urban 

fabric (including their own respective centers). 
8.    The smaller Administrative Regions have more lines and more linear routes; thus, they tend to be 

more compact (R2 = 0.41 e R2 = 0.33, respectively). 
9.    The Administrative Regions with greater compactness are composed of: less residential plots, more 

mixed-use and more non-residential plots, to indicate more functional centrality in more compact 

centers because they enable greater diversity of used and smaller distances. 
10. Populations with higher income and schooling tend to live in less dense places with more cars. On the 

contrary, lower income populations tend to live in denser places, with less cars. This relation reveals 
socio spatial inequalities and differences in the urban form between the places of residence of the 

population, which enables us to better understand both the centrality and the socio-economic 

inequalities. 
11. A more compact Administrative Region tends to have a larger number of people who live and work 

there, which points to a greater centrality potential and capacity to offer more employment. 
12. The Administrative Regions have high fragmentation, with few connections: except Planaltina 

(3.943), all the others are below the average Brazilian city of 3.900. 
13. Less connected areas are residential and display the existing patterns in places with cul-de-sacs and 

gated communities. 
14. Areas of low connectivity are correlated to higher income, whereas areas of high connectivity tend to 

be of lower income, a result that supports the voluntary segregation phenomenon. 
15. There is an association between low connectivity and low functional centrality, which leads to regions 

of monofunctional pattern and, consequently, less jobs. 
16. The Administrative Regions with greater connectivity tend to be those that have a larger percentage of 

the population employed at the RA itself, a result that shows greater functional centrality. 
17. The residential areas have less diversity of use and are more segregated, whereas areas that are less 

residential have a greater potential of attracting movement, reinforcing centrality. 
18. The more segregated the place, the greater its dependency on the Pilot Plan; for being an area with 

more difficult access and less job positions, the need of using the car is much greater. 
19. The areas with greater potential for configurational centrality are those whose majority of the 

population works in the RA itself, in the sector of commerce and services - which in turn indicates a 

functional centrality. This is reinforced by the fact they are areas with less residential plots and more 

non-residential plots. Despite that, they are places of lower income, which points to inequalities and 
strengthen the understanding that the higher incomes are indeed located at the Pilot Plan. 

20. The urban form is associated with the economic makeup of the place: homogeneous income, 

regardless whether it is high or low, associated to a homogenous system. 
21. The articulation between the RAs is fragile: The Federal District is composed of centers which are not 

articulated amongst themselves, but in the more global scale have better synchronicity between the 

parts. It corresponds to the way urban planning has been carried out throughout the years: either they 

look at the whole (Federal District) or to the part (each RA separately). There seems to be missing an 

intermediate scale for planning. 
22. In RAs, the greater route potential is correlated to a greater functional centrality: less residential plots, 

more non-residential plots.  
23. Voluntary segregation is seen in the preference of the higher income population to live in more 

segregated places (from a configurational perspective) and represents a smaller possibility of the RA 

to develop into a centrality. 
 
Using the graphs that indicate the relations between the configurational and non-configurational 

variables (land use and socioeconomic), it is possible to identify a set of trends, despite some 

variations, as discussed throughout the section. Figure 6 contains the illustration for the relations 

obtained by variable, illustrating the relationship between NAIN and the others. 
 
In the general sense, some variables appear more than others when confronted with the configuration, 

indicating a link between the measures. Part of them directly follows the configurational performance, 

others correspond inversely, as expressed in the synthesis of Figure 7. Among the analyzed variables, 

12



 Proceedings of the 12
th

 Space Syntax Symposium 

only the Gini Coefficient does not present clear trends for most of the measurements: synchronization 

observation is only possible with respect to the Base 100 integration, both dealing with performance 

inequality. 
  
 

 
 

Figure 6 - Synthesis of the trends in non-configurational variables, related to Normalized Angular 

Integration (NAIN) 
  
        
 

  
  
 Figure 7 – Representation of the trends observed for the configuration centrality and segregation. 
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5. CONCLUSIONS  

The observation of the expansion process of the city shows that the occupation of the territory in the 

Federal District, outside the Pilot Plan, resulted from urban policies that prevailed in Brasilia since its 

origin: in the name of preserving the original founding site of the capital, the Government kept its 

distance from the urban center of the lower income population, who had no economic capacity to pay 

for the high cost of real estate in the area planned by Lucio Costa. 
 
The spatial configuration generated by this form of space appropriation, articulating the Pilot Plan, 

satellite cities, gated communities and expansions (conurbations and areas of influence), beyond the 

political limits of the Federal District, produced a fragmented and discontinuous structure which, 

despite the unique character of Brasilia, reproduces what happens in other large Brazilian cities. Here 

the problem is institutionalized by the State, as pointed out by Mota et al. (2001), and encompass the 

lack of understanding of functional relations, supported by the reading of the center. 
 
Regarding the first research question  - 1) With regard to the centralities, in what way do urban 

policies of land use and occupation relate to the diachronic process of occupation of the territory in 

Brasilia? - the results allow us to point out that, for several years, urban planning, with its public 

zoning policy, insisted on a single vector of growth and maintained as its main axis of expansion an 

area far from the Pilot Plan, which can be interpreted as a policy of socio-spatial segregation disguised 

as a heritage protection discourse. In this global planning, focused mainly on zoning, in some master 

plans (PEOT, PDOT 1997 and PDOT 2009), the need to create new centralities was pointed out, but, 

perhaps due to the always large scale, there seems to have been few actions to implement the 

proposed policies. 
 
It is assumed that the interpretation of an urban system requires the understanding of the relations 

between parts (which consists in the vision of the centralities as part of a network of centralities and of 

a set of non-centers). Therefore, the reading of Brasilia's diachronic configurational structure, through 

the Spatial Syntax modeling, provides answers to the second research question - 2) In the context of a 

globally planned city, is the spatial configuration also capable of providing subsidies for the 

understanding of urban hierarchies?  The findings confirm that yes and they concern both the 

structuring logic of the system and the synchronicity with aspects of centrality. The scope of the 

results shows that the configurational reading contributes to the understanding of systems, even when 
globally planned, as is the case in Brasilia. Spatial logic provides clues for the establishment of center 

and non-center dynamics, which supports planning and design. 
 
The comparison between the variables explored in the research allows us to reach some more 

conclusions. The Pilot Plan remains the functional center of the city, however, the information that 

some RAs have more population employed in the RA itself than in the Pilot Plan indicates a certain 

potential of centrality in the global-local scale that considers the relationship between the urban 
centers. The data obtained indicate that RAs are far from being autonomous units, but they integrate a 

system of interdependencies with distinct hierarchical roles in the urban network - which is not 

different from other large Brazilian cities, contributing to the view that RAs or satellite cities are more 

"neighborhoods" than "cities". 
 
The impression is that, despite all the planning effort, there is no urban policy that understands the 

city as a whole: the understanding that the city is a system does not appear in urban planning when 
translated through zoning policies. Fragmented urban planning is reflected in the urban form: no 

matter how much the existing voids between urban centers are filled, in order to increase the city 

(supposedly a positive characteristic), there is no improvement in relations between the parts, 

especially between the areas considered as urban occupations where most of the population of the 

Federal District lives. 
 
In this complex scenario, the location of centralities is linked to the perspective of city as a system and 

to the process of socio-spatial segregation that affects the location of the individual in urban space. 

The inequality of access to the resources present in the urban space is related to questions of socio-
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spatial organization, which refer to both the configuration and access to the center. Thus, the location 

of the individual affects the way the city is apprehended by him, as well as the access to the existing 

resources. 
 
The interpretation of the relationship between the perspectives thus answers the third research 

question: 3 - Is there interdependence between the configurational, socioeconomic and functional 

(land use) perspectives in the urban dynamics associated with the centralities in Brasilia? In 

summary, the analyzes indicate that yes: the socio-spatial segregation is associated with the 

configurational segregation and the functional centralities are linked to the configurational centralities. 
 
The results show that socio-spatial segregation is associated with configurational segregation, 

especially when it comes to voluntary segregation, and that functional centralities are associated with 

the configurational centralities. The centralities in Brasília are related to the wealth/poverty binomial, 

indicating clear inequality issues. The areas with the lowest potential of centrality are those where the 

highest income population resides; in contrast, in the areas with the greatest potential for centrality, 

the population has a lower income. The scenario reveals a complex process that relates the urban form 

to the socioeconomic dynamics in which the use and occupation of the land materialize inequality. 
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