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Brazilian urban porosity:
Treat or threat?

This chapter was published as an academic article in the Urban Design and Planning Journal of the Institute of
Civil Engineering, co-authored by Professor Tuna Tasan-Kok from the University of Amsterdam and Professor
Willem Korthals Altes from TU Delft (Pessoa, Tasan-Kok, & Altes, 2016). As indicated in Figure 2.1, the chapter
focuses on the spatial discontinuities of Brazilian metropolises generated by an opportunity-led development. It
elaborates on the metaphor of ‘porosity’ as an important aspect in generating positive or negative impact on the
resilience of an urban system.

Abstract

Urban areas have spatial discontinuities, such as disconnected neighbourhoods,
brownfield areas and leftover places. They can be captured by the metaphor of urban
porosity. This article aims to highlight potential social consequences of urban porosity
by creating a "porosity index". We argue that these areas can provide capacity for
flexibility, fluidity, and absorption in major cities, but that they can also be a source of
fragmentation, disconnection, and isolation between different social groups, eroding
the adaptive capacity of metropolitan systems. Porosity may thus have both positive
and negative influences on the resilience of urban systems. Brazil's rapid process of
urbanisation over the last 50 years shows both these sides of porosity, which create
treats and threats for its urban systems. This paper develops an analytical framework
within which to study how porosity manifests itself in Brazilian metropolises, which
helps to identify porosity in contexts of urban growth and decline. It uses statistical
data from IBGE relating to 12 Brazilian metropolises to generate the proposed
porosity index. Additionally, the paper discusses the added value of the concept of
urban porosity in addressing urban resilience and briefly elucidates the issues and
opportunities caused by discontinuities in the urban fabric in Brazil's metropolises.
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FIGURE 2.1 Conceptual relation of Chapter 2

Brazil's urbanisation rate jumped from 44.6% in 1960 to 84.5% in 2010 (IBGE,
2015b), an increase that was accompanied by an absolute population increase

of 270% (IBGE, 2015a). This rapid process of urbanisation has brought about a
fundamental change in Brazilian metropolitan systems. Planning authorities have
been challenged beyond their ability to cope with the speed of urbanisation. Major
cities’ master plans have repeatedly failed to guide the process. These changes have
caused a severe impact to the metropolitan environment that cannot be solved by
existing planning practices. As a result of accelerating urbanisation and urban growth,
and increasing opportunity-driven urban development, a “patch-work” pattern of
development has emerged: different areas have developed, without necessarily being
connected to each other, leaving many “in-between” zones in the urban spatial
structure - a phenomenon which we will call “porosity”.

Porosity can serve as a metaphor to describe these threshold areas in a discontinuous
metropolitan context, and it is particularly common in Latin American cities. Asin
material science, porosity can provide flexibility, fluidity, and absorption capacity, but
at the same time it can also promote fragmentation, disconnection, and isolation. The
metaphor of porosity helps us to address a phenomenon of which, despite its increasing
prominence and influence in Latin American urban areas, has not yet been the subject
of significant scholarly reflection. Within this framework, and using empirical sources,
we aim to evaluate how porosity may be a source of positive and negative effects (or as
we call them, treats and threads) on the resilience of urban systems. Porosity can have
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both a social and a spatial impact. The “left-over” spaces can provide space for flexibility,
fluidity, and absorption capacity in large cities, enhancing spatial and social connections
in the built environment. On the other hand, they can also contribute to fragmentation,
disconnection, and isolation between different land-use areas and different social
groups, eroding the adaptive capacity of metropolitan urban systems in the case of
unexpected changes or disasters. However, we also argue that the resilience of a system
depends on enhancing the positive dimensions of porosity and minimising its negative
dimensions. In order to do this, the main challenges and opportunities of porosity in

a given urban space need to be defined. What is a challenge in one urban system may
become an opportunity in a different system. The focus of this study is on Brazil, but it
can serve as a basis for further comparative debate with other Latin American countries,
and even beyond Latin America too.

The present article aims primarily to address how porosity influences Brazilian
metropolises, especially the adaptive capacity of urban systems and their resilience.
However, it does not aim to elaborate on the reasons for the emergence of the
phenomenon of porosity in the first place. A resilient system is better able to absorb
impacts and to continue to function, but because porosity is a “double-edged sword”,
itis still not clear how porosity may affect resilience overall. Especially in Brazilian
metropolises, where there is a high degree of spatial discontinuity in the urban fabric,
itis strategically important to understand porosity. How can the positive aspects of
porosity be reinforced and the negative aspects minimised? How can a metropolis

in Brazil use its porous condition strategically in order to enhance resilience? What
opportunities does porosity bring with it? These are some of the concerns addressed
in this study. However, the paper’'s main focus is to understand the extent to which
porosity can influence the adaptation of the urban society as a whole to a range of
disturbances, even though it is characterised by spatial discontinuity?

Despite the limited scope of this article, it aims to contribute to the debate on social
aspects of urban porosity by creating a “porosity index"” by perceiving urban growth,
which is measured in terms of economic, demographic and residential growth, and to
urban decline, which is measured in terms of segregation (the incidence of slums or
gated communities) and the lack of socio-spatial identification, as the main driving
forces of porosity. We analyse data from the Brazilian Institute of Geography and
Statistics (IBGE) gathered from 12 Brazilian metropolises - namely, Sdo Paulo, Rio de
Janeiro, Brasilia, Manaus, Belém, Fortaleza, Recife, Salvador, Belo Horizonte, Curitiba,
Goidnia and Porto Alegre (IBGE, 2008, p. 11). We will first introduce the concept of
porosity, in the following section, and then tackle its possible links to resilience in the
subsequent section. After defining the challenges posed by Brazilian urban porosity,
we will provide an analysis using the statistical data. The paper concludes with a
discussion on resilience in porous urban systems.
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In order to understand porosity, it is essential to consider the different aspects of
porosity and the theoretical debate over the concept. In the past, the metaphor of
porosity was not used frequently in urban studies, and on those occasions when it was
used, it had no fixed meaning. In other words, the metaphor has been associated with a
range of phenomena.

In 1924 the German philosopher Walter Benjamin when writing on Naples, used
porosity as a metaphor for the spatial experience of that city. However, the porosity
described by Walter Benjamin does not refer to the concept of open or empty spaces, or
voids, but rather to the open possibility of encounter, the labyrinthine configuration of
space, and the chaotic and unreadable spatial configuration. Furthermore, Benjamin's
porosity goes beyond the strict notion of space and also embraces cultural and

social aspects.

Porosity results not only from the indolence of the Southern artisan, but also, above
all, from the passion for improvisation, which demands that space and opportunity
be at any price preserved. Buildings are used as a popular stage. They are all divided
into innumerable, simultaneously animated theatres. (...) Porosity is the inexhaustible
law of the life of this city, reappearing everywhere. A grain of Sunday is hidden in each
weekday, and how much weekday in this Sunday!!! (Benjamin, 1978, p. 170).

So, Benjamin's concept of porosity goes beyond spatial experience and includes what
can be called the "local Neapolitan lifestyle”. Contemporary authors commonly invoke
Benjamin’s concept of porosity, which can be seen in the recent work of Paola Vigano.

Porosity is a transversal and transcalar concept: ecological (pertaining to the ground,
the water problem, of exchange and connectivity), concerning mobility and social issues
(democratic accessibility in general), epistemological (the city as a sponge; models of
isotropy vs. hierarchy). At the same time it is a precise mathematical concept translated
into metaphorical and evocative possibilities for movements. (Vigano, 2013, p. 424).

Vigano's dissection of porosity into four distinct spheres (ecological, mobility/social,
epistemological and mathematical) proposes a clearer identification of the kind of
porosity that is being discussed. Within this structure, the porosity addressed in the
present article relates to the social issues caused by spatial discontinuities.

Another approach is to analyse porosity as an aspect of urban morphology. Luc Adolphe
(2001) has created a porosity coefficient, using the volumes of open spaces and
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built spaces in a city as variables. This coefficient may play a role in understanding
the environmental performance of urban areas, such as the airflow patternsin an
urban area.

For Bernardo Secchi, porosity is mainly associated with a phenomenon that he defines
as “the disappearing industrial city” in Europe (Secchi, 2007). This is mainly the
consequence of a shrinking population, a rapid increase in the amount of wasteland
and structural economic change, whereby old industrial zones - which he calls
“outdated infrastructure” - suddenly become empty. This is fundamentally different
from Brazilian porosity, since it stems from demographic and economic decline, while
in Brazil porosity emerges through just the opposite factors - population increase and
economic growth. This aspect will be discussed in a subsequent section.

Stavrides (2007), who also refers to Benjamin, uses porosity as a metaphor for the
fuzzy boundaries between public and private spaces in Naples. According to Stavrides,

this is because porosity promotes the loss of the strict notion of spatial and social order.

Porous areas are threshold areas that “...both symbolize and concretize the socially
meaningful act of connecting while separating and separating while connecting”
(Stavrides, 2007, p. 176). Stavrides thus also stresses the duality presentin the
metaphor of porosity, which this article aims to address.

Keeping these various approaches in mind, our understanding of porosity includes
both the social and physical dimensions as we focus on the resilience of metropolitan
systems in Brazil and argue that this capacity can be enhanced by porosity zones.
Although porosity is usually associated with physically undeveloped or underutilised
spaces, our definition of porosity integrates both social and spatial aspects. The
concept of porosity in this article, then, refers not only to under-utilised in-between
places within densely built-up areas, but also to areas that have the capacity to
facilitate the co-existence of places and people due to their location, physical qualities
or social infrastructure to accommodate connectivity and self-organisation capacity,
as we will explain in more depth in the following section. For example, porous areas

in cities may provide spaces for the co-production of needs such as food or shelter or
spaces forinteraction. Thus, we build on the social aspects mentioned by Vigand and
the ideas on the capacity for spatial connectedness mentioned by Stavrides. As stated
previously, porosity brings some opportunities with it and the advantages of porosity
can be strategically promoted to enhance spatial and social connections in the built
environment. As Stavrides affirms, in “...architecture, we usually imagine humans
delimiting a territory by marking boundaries. In the rich complexity of city life, however,
architecture becomes above all the art of creating passages” (Stavrides, 2007, p. 175).
This can be understood as a new method by which to enhance resilience in a complex
metropolitan system.
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Keeping in mind that porosity refers to spatial fragmentation and discontinuity, the
essential question here is whether a porous system can also be resilient. In other
words, to what extent do spatial discontinuity and fragmentation influence the urban
social system to adapt itself to the new situations created by external effects such as
economic, ecological or social crises, and small-scale or large-scale changes - whether
foreseen or unforeseen. If spatial discontinuity leads to social segregation between
different groups, to what extent does porosity influence the adaptation of an urban
society as a whole to various disturbances?

To start addressing this question, it is important to have a better understanding of
resilience. Resilience is the capacity of a system to absorb disturbance and reorganise
while undergoing change (...) to retain (...) the same function, structure, identity, and
feedbacks’ (Walker, Holling, Carpenter, & Kinzig, 2004; Wardekker, Jong, Knoop, &
Sluijs, 2010). A resilient system is able to survive, adapt and transform itself (Ludwig,
Walker, & Holling, 1997), and although it may be changed or influenced by a disaster,
itis able to reorganise and reform itself (Tasan-Kok, Stead, & Lu, 2013). In this sense,
porosity can impact on resilience in several ways.

In the literature on resilience, various attributes are defined as the characteristics

of resilient urban systems (Eraydin, 2010; Tasan-Kok et al., 2013). According

to Godschalk (2003), these attributes include redundancy, diversity, efficiency,
autonomy, strength, interdependence, adaptability and collaboration. In fact, a
resilient city is expected to adapt to uncertainty through the required combination of
these attributes (Fleischhauer, 2008; Godschalk, 2003). Walker and Salt (2006) refer
to these characteristics as “qualities” and they also add a social dimension. In their
opinion, some of the main qualities include diversity, ecological variability, modularity,
acknowledging slow variables, tight feedback, social capital, innovation, overlap in
governance and ecosystem services. Since this article aims to discuss the social impact
of porosity, we focus on the ideas of social continuity and connection (orin a broader
sense, social cohesion), which play an important role in the capacity of the system to
cope with uncertainties, since these qualities help communities to easily communicate
and organise themselves. Tasan-Kok and Stead (2013) argue that segregated
communities have less chance of cooperating and coordinating their action when this
is needed. Socio-spatial segregation may also limit the democratic participation of
various groups in common action and adversely affect the learning process of adapting
to unexpected or expected conditions in the development process, which is an
extremely important aspect of the capacity for self-organisation and resilience.
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Porosity can be linked to fluidity and flexibility, but at the same time to fragmentation
and disconnection. As the title suggests, porosity can “cut both ways" in relation

to urban resilience. A highly porous environment can either promote or undermine
resilience. This dual relationship will be discussed further in the following sections, but
looking specifically at the case of Brazil, it can be argued that spatially discontinuous
systems can be socially resilient, if, despite the limited opportunities for interaction
between different groups, urban society still manages to cooperate, communicate, and
organise itself to address the various negative influences involved. In that respect, the
social resilience approach allows us to keep an open mind about the possible positive
aspects of spatial discontinuity when society, despite the limited opportunities for self-
organisation, is still able to go on functioning. The next section will address some of the
specific characteristics of porosity in Brazilian urban areas, keeping this perspective of
resilience in mind.

Porosity can occur both in situations of decline and in situations of growth. Decline
can resultin voids in an urban system when functions cease to exist. Bernardo Secchi
(2007) has reflected on the structural changes witnessed in many European cities due
to shrinking populations and industrial decline. Disused industrial sites in Europe lead
to porosity and can also contribute to spatial fragmentation. Secchi (2007) points out
how many European cities have responded to this process of decline and looked for
answers to the social and economic problems of the 1980s by filling these urban voids
with new functions such as museums, theatres, congress and exhibition halls, office
buildings and sport facilities, airports and shopping malls. In that sense, filling urban
voids is very closely related to creating new functions for spaces that were previously
designated for a different purpose. In other words, the decline of a specific economic
activity creates porosity that can be counterbalanced by redeveloping the same space
to accommodate new and different functions. This is one of the reasons why in Europe,
forexample, it is possible to find old church buildings that have been converted into
bookshops or nightclubs. These voids in the system also appear in many other older
industrial areas such as the American North-East and Mid-West, where vacancy is an
importantissue (Bowman & Pagano, 2004), and in Japan (Dixon, Otsuka, & Abe).

Alternatively, porosity can also occurin a context of growth, as in Brazil, where growth

has occurred in the context of intense opportunity-driven urban development. In that
sense, porosity in Brazil is more closely related to the well-known fragmentation of the
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urban structure of developing countries (Balbo, 1993; Balbo & Navez-Bouchanine,
1995; Coy, 2006; Jaramillo, 1999). There are, then, some major differences compared
to the porosity that can occurin a context of decline.

When porosity is a consequence of economic decline, it is naturally viewed as a

problem that needs to be resolved. Porosity can be seen as a limit on the space
available forinvestment in the built environment due to its close link with economic
development. Porous spaces thus need to be redeveloped, regenerated or given a new
function to secure investment. When porosity is the result of growth, as in Brazil, it

is not seen as a problem to be resolved, but as a side-effect of development, which is
viewed in a positive light. The question remains of whether it is an inevitable side-effect
of growth or whether porosity can be managed through planning or urban governance
in such a way that it can be deemed an independent phenomenon.

Specific to the Brazilian case is the emergence of impenetrable areas, where access is
restricted to a specific group. As mentioned by Stavrides (2007), gated neighbourhoods
and impenetrable “favelas” (slums) have an extremely low porosity, in the sense that
they are rigid spatial configurations with controlled access and low connectivity with
the rest of the city. The status of “unporous” zone does not, in itself, mean that these
zones reduce the porosity of the system as a whole; however, in Brazilian metropolitan
areas, slums and gated communities promote extreme spatial fragmentation and
disconnection, which both have an adverse effect on urban porosity. In the specific case
of Brazilian porosity, since gated communities and slums are widespread phenomena,
they represent a fundamental variable by which to measure the adverse effects of
porosity. One of the challenges of analysing porosity in the Brazilian context, then,

is to assess the influence of these two phenomena in terms of the effects of spatial
discontinuity.

The role of the state in urban development must also be mentioned. In Brazil the public
sector has historically provided limited support for the development of services in the
city while claiming to control and produce everything (Balbo, 1993). This historical
characteristicis changing in contemporary Brazilian metropolises, since today the state
has more resources to devote to urban development and city services. Nevertheless,
the previously limited capacity of the public sector influences the way in which porosity
is managed today, since public authorities still do not know how to tackle this issue
more efficiently or how metropolitan development could prevent the adverse effects

of porosity. The lack of any tradition of regulating or managing porosity strategically is,
therefore, a challenge. Meanwhile, porosity continues to influence the urban economy.

The influence of urban planning on porosity must also be considered. Some argue
that porosity in developing countries is mainly the consequence of a lack of planning.
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Nevertheless, this approach is based on a traditional analysis that planning has the
power to solve these spatial issues through a top-down approach. Top-down planning,
however, has many limitations. The existence of negative aspects of porosity even

in highly controlled and planned Brazilian cities, like Brasilia, highlights the limits

of planning as a tool. The Brazilian capital, a completely planned city that retains its
master plan structure even today, is a notable example of spatial discontinuity and
social inequality. Nor, in its suburbs, was the master plan able to create connections
between old and new neighbourhoods. In Brazil, then, porosity is not purely the

result of a lack of planning. Balbo and Navez Bouchanine, for example, ask whether
fragmentation in developing-world cities is an accidental outcome of a lack of planning
oris simply how the urban society and economy tends to cope with the constraints

of underdevelopment. This perspective adds the notion that, in order to confront

the difficulties of urban areas in developing countries, a more chaotic but flexible
environment may, in fact, be preferable to a planned and rigid approach. Thus, the
flexibility provided by porosity may be an opportunity for resilience, though it may also
be a source of challenges such as opportunity-led development.

Keeping these challenges and opportunities in mind, it should be emphasised that
much of the concept of porosity remains undefined. It is a metaphor and consequently
ratherimprecise. In order to study all aspects of porosity, it is essential to wrestle this
concept to the ground in a way that will make it possible to operationalise research and
measure results in a way that goes beyond figurative expressions.

To study the level of porosity in Brazilian urban environments and how this relates to
growth, a framework was developed based on data from the IBGE's two last national
censuses (2000 and 2010). This data allows us to assess the development of some
aspects of porosity in Brazilian metropolises. We would like to stress, however, that
other variables could be added to improve and expand this model, in order to make it
more compliant with the metaphor of porosity. For example, IBGE does not measure
the number of apartments located within gated communities, it only measures the
number of houses. Such data would also be crucial to improving the index, but may
also make it more difficult to follow the development of porosity, as no recurrent
sources can be found to measure development over time.

Brazilian urban porosity:Treat or threat?



The variables have been selected on the basis of the challenges and opportunities
highlighted in the previous section. The data used are tailor-made on the basis of
what is nationally available. This is consistent with the general tendency in the social
sciences that, since many data are nationally based, the scientific measurement of
society is also nationally based. Specifically, our analysis of the figures will look at the
degree to which Brazilian porosity relates to growth. Additionally, since further studies
will be needed to assess how each variable may promote more or less urban porosity
in relation to other variables, this first version of the porosity index was generated
using the same weighting for all variables. Using this strategy, the research aims to
produce an index that can serve as a basis for a retrospective comparative analysis of
how porosity influences each metropolis. The aim of the research is not to translate
the spatial/social concept of porosity into an index in itself. Rather, the porosity index
serves more as an analytical tool than as a final product of the research in question.
Moreover, the proposed analysis is part of ongoing research that will address the
characteristics of urban fragmentation and spatial discontinuities in the above-
mentioned cities in greater depth at a later stage, in order to validate the model.

TABLE 2.1 Selected variables in 12 Brazilian cities (IBGE's national census 2000 and 2010)

Metropolis | Dwellings | Houses Dwellings | GDP 2000 | GDP 2010 | Population | Population | Dwellings | Dwellings
without in Gated in Slums (x1000 (x1000 in 2010
street / Commu- Reais of Reais of
number nities 2000) 2010)
identifica-
tion

232,103 51,439 355,756 160,285,568 | 443,517,625 | 10,434,252 | 11,253,503 | 2,984,416 3,576,864
Rio de 283,579 145,328 426,965 76,730,775 190,017,531 | 5,857,904 | 6,320,446 | 1,801,863 | 2,146,322
Janei

257,454 24,496 36,504 46,474,890 | 149,906,319 | 2,051,146 | 2,570,160 | 547,465 774,922

181,308 18,214 72,762 14,094,080 | 48,435,925 | 1,405,835 1,802,014 326,837 461,483

176,346 30,993 193,557 6,464,402 17,998,495 1,280,614 1,393,399 296,195 369,177

Fortaleza  [ZEZRA 41,256 109,122 11,146,470 37,130,892 2,141,402 2,452,185 525991 711,470
120,476 6,844 102,392 9,811,668 | 30,176,875 | 1,422,905 1,537,704 . 375857 471,210
112,955 18,277 275,593 12,282,966 | 36,480,991 | 2,443,107 2,675,656 . 651,008 860,410

Belo Hori- [REZBGY 24,185 87,763 15,688,063 | 51,467,872 | 2,238,526 2375151 | 628334 762,752

Curitiba 35,161 22,439 46,806 16,391,052 | 53,463,889 | 1,587,315 1,751,907 : 470,964 576,211
m 21,662 8,249 1,066 7,934,265 24,445,668 1,093,007 1,302,001 316,333 423,297

Porto 164,697 15,278 56,024 16,510,641 | 42,947,485 1,360,590 1,409,351 440,365 508,813

S

Note: 1 Real of 2010 = 2.0118 Reais of 2000
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To analyse porosity, we used both input variables (to define growth) and output
variables. As input variables, we selected population growth (at the level of the
metropolitan municipalities, between 2000 and 2010); economic growth (GDP in real
terms per head of the population in the metropolitan municipalities); and growth in
the number of dwellings (per municipality between 2000 and 2010) (see Table 2.1).
This was to provide an insight into the phenomenon of rapid urbanisation. As output
variables, we selected the share of segregated houses in slums (the IBGE uses the
technical term “subnormal agglomerates”) and in gated communities, which is a
specific characteristic of porosity in Brazil and is a crucial aspect of porosity. Housing
configuration can enhance the negative side of porosity. Moreover, the share of
dwellings without a street or number also relates to the social and spatial aspects of
porosity mentioned by Walter Benjamin on his visit to Naples in 1924. He refers to the
urban labyrinth in which people move around based on less concrete references than
a structured numerical system, as in Naples. The high number of dwellings without
identification or street names gives a strong signal of how residents interact with their
neighbourhood. Even though other aspects of the social perspective of urban porosity
could be taken into account, this is fundamental to highlighting the difficulty of having
comparable social data that relates to spatial issues from various metropolises. In that
sense, the research includes data on dwellings without identification because it was
one of the indicators measured using the same criteria in a different metropolitan
contextin the 2010 Brazilian national census. Moreover, the output porosity

index creates an opportunity for further improvement using data from other social
dimensions of porosity.
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TABLE 2.2 Porosity Index (based on IBGE census data)

Metropolis | Population | Real GDP Dwellings Growth as Houses in Houses in Dwellings Output

growth (] growth input for Gated Com- | slums without Porosity

(2000~ per head (2000- porosity munities street/

2010) (2000- 2010) number

2010) identifica-
tion

a b [4 (a+b+c)/3 ¢ d e (c+d+e)/3
0.08 028 020 0.16 001 0.10 0.06 0.06
Rio de 0.08 0.14 0.19 0.11 0.07 0.20 0.13 0.13
Janeiro
025 0.28 0.42 0.23 0.03 0.05 033 014
[ Manaus [N 033 041 025 0.04 016 039 0.20
0.09 027 0.25 017 0.08 052 0.48 036
0.15 0.45 035 027 0.06 015 033 0.18
0.08 041 0.25 022 0.01 0.22 026 0.16
0.10 035 032 022 0.02 032 013 0.16
BeloHori- [0 0.54 021 0.25 0.03 0.12 018 011
zonte
0.10 0.47 022 023 0.04 0.08 0.06 0.06
0.19 0.29 034 021 0.02 0.00 0.05 0.02
Porto Alegre O] 0.25 0.16 0.13 0.03 011 032 0.15

46 Planning with self-organised initiatives: from fragmentation to resilience



47

0,40
Porosity
X Belém
0,35
0,30
0,25
020 Manaus
. ® Fortaleza
< Recife
0,15 A PortoAlegre Sa|Vcd?I.’
B Rio de Janeiro A Brasilia
0,10 Belo Horizonte
4 Sdo Paulo Curitiba
0,05
B Goiania
0,00
0,00 0,05 0,10 0,15 0,20 0,25 0,30
Growth

FIGURE 2.2 Porosity index of 12 Brazilian cities

The output porosity value indicates how much these three variables influence the
porosity of each metropolis, enabling comparison and critical analysis. The outcomes
(Table 2.2 and Figure 2.2) show the distinct position of Belém, scoring highly on
porosity because of the occurrence of slums, with over half the city's dwellings
considered as part of that category, a number considerably higher than the national
average. Furthermore, there is no obvious relationship between growth in the previous
ten years and porosity. Although Manaus and Fortaleza had high growth rates, Belo
Horizonte, Curitiba, and Goiania also enjoyed strong growth and rank among the lowest
four porosity outputs in the country. This is remarkable because Goiania, Curitiba, and
Belo Horizonte are well-known for their urban planning. Belo Horizonte and Goiania
are planned cities and Curitiba is often cited as one of the most successful examples
of urban planning in Brazil. As mentioned, further investigation is indeed required;
however, we might speculate that those metropolises perhaps have more proximity
with the porosity challenges faced by cities with a well-established planning tradition
and do not follow the same patterns of output porosity measured in the index (slums,
gated communities, lack of identification). Furthermore, this could also be the case
for Sao Paulo, which used to be the national industrial heartland and, despite several
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differences, saw its industries move elsewhere in a process similar to that described by
Secchiin European cities.

The porosity index is not directly linked to resilience but keeping in mind the analytical
questions that relate to the challenges and opportunities of porosity, the following
section will discuss the relationship between resilience and porosity.

Conclusion and discussion: do spatial discontinuities
create opportunities for resilience?

Metaphorically, porosity can be seen as holes in the urban system that may make a
system more brittle and more prone to fragmentation, but may equally be seen as
enabling and accommodating new flows and uses in the urban system. Are there
opportunities for ensuring that urban porosity can be used for the good? This article
has sought to understand the influence of porosity on the adaptation of urban society
as a whole to various disturbances, even when it is affected by spatial discontinuities.
Based on the above analysis, we can conclude that there are several steps to be taken
when answering this question.

Firstly, our analysis has shown that each system provides unique porosity conditions
in which positive or negative outcomes may occur in terms of resilience, depending on
the context. Thus, we can conclude that the local context is crucial in determining how
porosity will contribute to the resilience of an urban system. Can we, on the basis of
the above analysis, argue that relatively smaller cities such as Porto Alegre and Recife
are as resilient as Salvador because they have a similar rate of porosity? Or can we

say that Curitiba and Goiania, both with a lower porosity index, have less opportunity
to transform the negative side of porosity into positive aspects and increase their
resilience? It is clear that further investigation using local data is required to answer
these questions. As mentioned previously, this article is part of a wider research project
that will further investigate the phenomenon of urban porosity, especially spatial
fragmentation. This deeper analysis will be fundamental in validating the proposed
model and identifying the specifics of each metropolis.

Secondly, despite its natural limitation and space for further improvement, the
porosity index can serve as an analytical tool with which to assess porosity in a range
of contexts to highlight some of the differences between various types of porosity in a
distinct metropolitan context. We established this index as an initial case in order to

Planning with self-organised initiatives: from fragmentation to resilience



49

test whether we could make a sound analysis for understanding Brazilian metropolises.
This index, the variables, and the analysis can be developed further by using more
data, adding weight to the index, looking for further social aspects, and so on, but our
initial result indicates that the porosity index will add to our understanding of the local
context of porosity.

Thirdly, we can also assert that the link between porosity and resilience can be
established through certain policy instruments. In other words, this link does not

exist naturally, but it can be established by viewing it from a territorial governance
perspective. An urban system can also be seen from a territorial perspective focusing
on physical space and the actions that take place on different plots of land, or from

a relational perspective that studies the relationships between diverse agents.

We believe that integrating the relational and territorial approaches can provide
opportunities to make use of porosity in urban areas. A specific class of relational/
territorial mechanisms are land-based self-organising instruments. These instruments
provide the potential for resilience since they can both integrate fragmented spaces
and communities, while also allowing them the space for self-organisation, flexibility,
cohesion, and the potential for change. Examples of these instruments include
community land trusts (CLTs), community benefits agreements, joint development
projects, land readjustment, interim use, business improvement districts, industrial
improvement districts, urban agriculture regulations, and the cittaslow strategy. Zones
of porosity may provide the space for such instruments, both in terms of the territorial
and policy understanding of the term.

We can conclude that porosity provides some treats and some threats at the same
time. In order to enhance the positive aspects of porosity and minimise its negative
aspects, itis imperative to identify the main challenges posed by porosity in a specific
place. Brasilia, for example, has an output porosity of 0.14, very close to Rio de Janeiro
at 0.13. Nevertheless, they face very different challenges. Brasilia's porosity is not due
to the large number of slums and gated communities, which create social and spatial
disconnection; however, in Rio this is indeed the main challenge of porosity.

Moreover, porosity has a direct impact on resilience, since fragmented urban
environments tend also to be more socially disconnected and to respond less efficiently
to economic, social and environmental changes. Porosity can increase or undermine
the capacity of a metropolis for resilience, depending on whether it constitutes a treat
or a threat. In this sense, when used strategically, porosity represents an exceptional
opportunity forimproving resilience in the built environment.
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