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Favelas: an informal settlement typology characteristic of Brazilian cities
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Source: Roberto Rocco

FAVELAS: SYMBOLS OF URBAN INEQUALITY
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Source: Roberto Rocco

- Caldeira, 1999
“THE CITY OF WALLS”
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The combination of the effects of global warming as the problems of urban displacement

01 02 03 04FLOODING

Source: Floodlist, 2019
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Leading to areas of higher disaster-susceptibility

01 02 03 04FLOODING

Source: ABC News 2019
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Source: ABS-CBN, 2023
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Source: Floodlist

PRESSURES FROM CLIMATE CHANGE
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Effects of climate change, increased water consumption, and the mismanagement of water resources

01 02 03 04THE 2014 WATER CRISIS

Source: CNBC, 2015
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unchecked agricultural 
expansion

illegal logging
lack of sufficient 

governance
poorly-planned 
infrastructure

Source: AmazonConservation.org

LEADING DRIVERS OF DEFORESTATION
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Source: The Times

ECOLOGICAL EXPLOITATION
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Academic Literature Source:

- Jarum Kato-Huerta & Davide 
Geneletti. (2022).

- Zimmermann, K., & Lee, D. (2021).
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‘the right to the city’

CONCEPTUAL FRAMEWORK

distributive justice
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ENVIRONMENTAL 
JUSTICE
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Academic Literature Source:

- Harvey, D. (2012).

- Henri Lefebvre. (1968).
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55 RESEARCH QUESTIONS

How can environmental 

justice principles help 

boost resilience and bridge 

existing socio-spatial walls 

for vulnerable communities 

in São Paulo?

MAIN RESEARCH QUESTION.

01 02 03 04



Climate change is the single greatest threat 

to a sustainable future but, at the same time, 

addressing the climate challenge presents a 

golden opportunity to promote prosperity, 

security and a brighter future for all.

“
”Ban Ki-Moon
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As of 26.06.2023: 
there have been 

22 respondents
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Online Survey Questionnaire.
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most helpful types 
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on the importance of 

implementing climate 

resilience solutions.
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limitations was that 

there lacks adequate 

collaboration or 

coordination in the 

implementation of 

solutions.

The public still lacks 

sufficient awareness 

and understanding 

on the importance of 

implementing climate 

resilience solutions.
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SOCIO-ECOLOGICAL RESILIENCE

ECOLOGICAL BACKBONE 01 02 03 04

ECOLOGICAL 
BACKBONE

ECO-SYSTEM BASED ADAPTATION

JONES, H., HOLE, D., & ZAVALETA, 
E. (2012).

MANES, S., ET AL. (2022).

DAVOUDI, S., BROOKS, E., & 
MEHMOOD, A. (2013).

DAKOS, V., & KEFI, S. (2022).

APPLIED SDGS:

APPLIED THEORIES:
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Phase Timeline

immediate long-term

short-term

THORSLUND ET AL., 2017

ECOLOGICAL BACKBONE 01 02 03 04

Wetland 
Creation
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Phase Timeline

immediate long-term

short-term

THORSLUND ET AL., 2017

ECOLOGICAL BACKBONE 01 02 03 04

Wetland 
Creation
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Phase Timeline

immediate long-term

short-term

THORSLUND ET AL., 2017

ECOLOGICAL BACKBONE 01 02 03 04

Wetland 
Creation
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Phase Timeline

immediate long-term

short-term

THORSLUND ET AL., 2017

ECOLOGICAL BACKBONE 01 02 03 04

Wetland 
Creation
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IPCC, 2022 AND GLOBAL FOREST WATCH, 2022

Phase Timeline

immediate long-term

short-term

ECOLOGICAL BACKBONE 01 02 03 04

Rehabilitate 
Atlantic Forest
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JODI HILTY, 2022 AND JAMES D. OLSON ET AL., 2013

Phase Timeline

immediate long-term

short-term

ECOLOGICAL BACKBONE 01 02 03 04

Ecological 
Connectivity
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KAHN, ET AL., 2022

Phase Timeline

immediate long-term

short-term

ECOLOGICAL BACKBONE 01 02 03 04

Riparian 
Vegetation
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Phase Timeline

immediate long-term

short-term

ECOLOGICAL BACKBONE 01 02 03 04

Permeable 
Surfaces
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Phase Timeline

immediate long-term

short-term

ECOLOGICAL BACKBONE 01 02 03 04

Expansion of 
Water Networks
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Source: Floodlist

Thus, improving the resilience 
of vulnerable communities in 
São Paulo through the revival 
of neglected and exploited 
ecological systems.

01 02 03 04ECOLOGICAL BACKBONE
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SOCIO-ECOLOGICAL RESILIENCE

EQUITABLE ACCESS 01 02 03 04

EQUITABLE 
ACCESS

URBAN POLITICAL ECOLOGY

HEYNEN, N., KAIKA, M., & 
SWYNEDGOUW. (2006).

NIK HEYNEN. (2014).

DAVOUDI, S., BROOKS, E., & 
MEHMOOD, A. (2013).

DAKOS, V., & KEFI, S. (2022).

APPLIED SDGS:

APPLIED THEORIES:
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A TALE OF TWO CITIES, UN-HABITAT, 2010

Phase Timeline

immediate long-term

short-term

01 02 03 04

Expansion of 
Transportation

EQUITABLE ACCESS
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Source: Assuntos Criativos

Mapa do Transporte Metropolitano - 2034 / Metropolitan Transport Network - 2034
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A TALE OF TWO CITIES, UN-HABITAT, 2010

Phase Timeline

immediate long-term

short-term

01 02 03 04

Reinforcement 
of Education

EQUITABLE ACCESS



90 01 02 03 04EQUITABLE ACCESS

Source: ceappedreira.org.br
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A TALE OF TWO CITIES, UN-HABITAT, 2010 AND 

CATALYTICCOMMUNITIES, N.D.

Phase Timeline

immediate long-term

short-term

01 02 03 04

Increase Access 
to Affordable 

Housing

EQUITABLE ACCESS



92

A TALE OF TWO CITIES, UN-HABITAT, 2010

Phase Timeline

immediate long-term

short-term

01 02 03 04

Development of 
Water + Sanitation 

Infrastructure

EQUITABLE ACCESS
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A TALE OF TWO CITIES, UN-HABITAT, 2010 AND OECD, 

2012

Phase Timeline

immediate long-term

short-term

01 02 03 04

Employ a 
Compact City 

Model

EQUITABLE ACCESS
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Source: Roberto Rocco

Thus, emphasizing the need 
for fair and equitable urban 
growth to reduce the socio-
economic vulnerabilities of 
marginalized communities.

01 02 03 04EQUITABLE ACCESS
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ADAPTIVE GOVERNANCE

ADAPTIVE GOVERNANCE 01 02 03 04

ADAPTIVE 
GOVERNANCE

CO-PRODUCTION OF KNOWLEDGE

URBAN POLITICAL ECOLOGY

MILLER, C.A., & WYBORN, C. (2020)

HEYNEN, ET AL. (2006)

PEDRO HENRIQUE CAMPELLO 
TORRES, ET AL. (2021).

NIK HEYNEN. (2014)

PEDRO HENRIQUE CAMPELLO 
TORRES, ET AL. (2021).

CHAFFIN, B.C., & GUNDERSON, 
L.H. (2016)

APPLIED SDGS:

APPLIED THEORIES:
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Phase Timeline

immediate long-term

short-term

01 02 03 04

Support 
Capacity Building 

Programs

ADAPTIVE GOVERNANCE

VIRJI ET AL., 2012
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Phase Timeline

immediate long-term

short-term

01 02 03 04

Develop 
Monitor, Report, 
and Evaluation 

Systems

ADAPTIVE GOVERNANCE

EUROPEAN ENVIRONMENT AGENCY, 2015
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Phase Timeline

immediate long-term

short-term

01 02 03 04

Promotion of 
Social Learning 
and Education

ADAPTIVE GOVERNANCE

ISON ET AL., 2015
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Phase Timeline

immediate long-term

short-term

01 02 03 04

Promotion of 
Collaboration 

and Partnerships

ADAPTIVE GOVERNANCE

VIRAPONSGE ET AL., 2016

regulate + manage

collaborate + execute

monitor + consultate
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Source: Rede Nossa Sao Paulo, 2023

Thus, to ensure transparency 
and inclusivity in decision-
making processes in the 
relevant governance and 
management systems.

01 02 03 04ADAPTIVE GOVERNANCE
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INFORMAL INSTITUIONS

FORMAL INSTITUIONS

PUBLIC 
SECTOR

PRIVATE 
SECTOR

CORRUPTION

ORGANIZED 
CRIME

INFORMAL 
URBANIZATION

CIVIL 
SOCIETY

THE ROLE OF INSITUTIONS

INFORMAL INSTITUTIONS

01 02 03 04



102 GOVERNANCE TACTICS

ne
twork governance

hie
rarchical governance market governance

META -  GOVERNANCE

01 02 03 04



103 GOVERNANCE TACTICS

FINANCE, COORDINATE, IMPLEMENT

COORDINATE, IMPLEMENT, 
REGULATE, MONITOR

IMPLEMENT, REGULATE, MONITOR

MONITOR, CONSULT, IMPLEMENT

FINANCE

LEVELS OF GOVERNANCE

NATIONAL

STATE

CITY

MUNICIPAL

LOCAL  (non-governmental)

RESPONSIBILITIES

NETWORK 
GOVERNANCE

01 02 03 04



104 GOVERNANCE TACTICS

HIERARCHICAL 
GOVERNANCE

01 02 03 04

CITY STATUTE, 2001
(Estatuto da Cidade)

Urban Land and Property Tax 
(IPTU) Progressive over time

Right of Preemption

(Imposto Predial e Territorial Urbano 
(IPTU) progressivo no tempo)

(Direito de preempção)

Article 7 Article 25
Compulsory Parcelling, 

Building, or Utilization (PEUC)

Special Urban Real Estate 
Possession

Transfer of the Right to Build 
(TDC)

(Parcelamento, Edificação ou 
Utilização Compulsórios)

(Usucapião especial de imóvel urbano) (Transferência do Direito de Construir)

Article 5

Article 9 Article 35



105 GOVERNANCE TACTICS

MARKET 
GOVERNANCE

01 02 03 04

Public Infrastructure Subsidy

Construction Incentives

Affordable Housing Grants for CLT’s

Forest Reforestation Grants

Protection Incentives

Biodiversity Offsets



106 VULNERABILITY EXPOSURE 01 02 03 04

extreme vulnerability

medium vulnerability

low vulnerability

metropolitan region

Below Average Indicator of Health 
average age at death +basic health units

0 10 20 km

Water Networks

Piscinões

Flood Risk

Alto Tietê Hydrographic Basin

Metropolitan Region 
of São Paulo

Illegal Occupation in 
protected water catchement

Favelas
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01

02

03

04

05

06

07

Below Average Indicator of Health 
average age at death +basic health units

0 10 20 km

Water Networks

Piscinões

Flood Risk

Alto Tietê Hydrographic Basin

Metropolitan Region 
of São Paulo

Illegal Occupation in 
protected water catchement

Favelas

CRITICAL AREAS 01 02 03 04
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low

low

mediummedium

high

high

capacity of soil

urbanization
access to water

healthy forest biome

flood safety

economic security

water quality

social safety

gated communities

ecological park

water

road network
06

industries

education/school

01 02 03 04

LOCAL DESIGN 
ADAPTATION
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favela

natural reserve

water

forest landscape

main road network

dam level

residental/commerce 
land use

urban green

subway stop

subway line

EXISTING LAND USE

bus stop

bus line

1

0

2

3

4

5

6

7 km

1 2 3 4 5 6 7 km

FOREST AND SOIL

deforestation natural reserve high susceptibility to gully erosionforest

WATER SYSTEMS

water guarapiranga dam regular water quality bad water qualityflood risk

LAND USE

TOPOGRAPHY

high medium low

residental/commercial favela road network subway line bus line

favela

natural reserve

water

forest landscape

main road network

dam level

residental/commerce 
land use

urban green

subway stop

subway line

EXISTING LAND USE

bus stop
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LOCAL DESIGN ADAPTATION 01 02 03 04
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Favela 
Communities

Favela 
Communities

Forest 
Fragments

Main Road 
Network

Ecological 
Reserve

Guarapiranga 
reservoir

01 02 03 04

low

low

mediummedium

high

high

07

ECOLOGICAL

SOCIAL

capacity of soil

urbanization

access to water

healthy forest biome

flood safety

economic security

water quality

social safety
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low

low

mediummedium

high

high

ECOLOGICAL

SOCIAL

capacity of soil

urbanization

access to water

healthy forest biome

flood safety

economic security

water quality

social safety

LOCAL DESIGN VISION

Forest 
Rehabilitation

Permeable 
Surfaces

Ecological 
Connectivity Zones

Wetland

Affordable 
Housing

Public 
Transportation 

Expansion
Riparian 

Vegetation

01 02 03 04
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01

02
03

LOCAL DESIGN 01 02 03 04



113 PROPOSED DESIGN SOLUTION 01 02 03 04

01
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02
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03



116 INFORMATIONAL BOOKLET

Chapters of the Booklet

o que está acontecendo agora?

what is happening right now?

O que pode ser feito?

what can be done?

Como você pode participar?

how can you participate?

01

02

03

01 02 03 04
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Climate change is the single greatest threat 

to a sustainable future but, at the same time, 

addressing the climate challenge presents a 

golden opportunity to promote prosperity, 

security and a brighter future for all.

“
”Ban Ki-Moon
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MAIN RESEARCH QUESTION. SUB-RESEARCH QUESTION.

How can communities have a hand 
in guiding a proposed adaptive 
and equal model of development 
within their own communities?

How can establishing ecological 
integrity provide conditions for 
distributing socio-ecological 
resilience?

What are the conditions and 
challenges that have contributed 
to creating extremely vulnerable 
communities?

ANALYTICAL FRAMEWORK

DESIGN FRAMEWORK

What are the socio-ecological 
systems in São Paulo that are 
critical with increasing pressures 
from climate change?

Q1

Q3

Q2

Q4

How can environmental 

justice principles help 

boost resilience and bridge 

existing socio-spatial walls 

for vulnerable communities 

in São Paulo?

RESEARCH QUESTIONS
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KEY PLAYERS

NGOs

Public Authorities

Research Insitutions

Private Companies

Community Groups

ONLINE SURVEY 
QUESTIONNAIRE

METHODS

TRANSCALAR 
MAPPING

LITERATURE + 
POLICY REVIEW 

VULNERABILITY 
FRAMEWORK

STAKEHOLDER 
ANALYSIS

DATA 
ANALYSIS

MAIN DATA SOURCES MAIN SOURCES MAIN SOURCES

KEY PLAYERS MAIN DATA SOURCES

GeoSampa City Statue IVS.IPEA.gov

NGOs World Bank

Open Street Map Research Gate Rede Nossa São Paulo

Public Authorities BTI

Rede Nossa Sao Paulo Science Direct DataGEO

Research Insitutions Rede Nossa São Paulo

Dados.prefeitura.sp.gov Google Scholar

Private Companies GeoSampa

DataGEO Gestão Urbana

Community Groups Statista

Q1

Q1Q2 Q2

Q1Q3

Q3

Q3Q2

Q2Q4 Q4

Q4



127 VULNERABILITY FRAMEWORK

SOURCES

IPEA 
(Institute of
Applied 
Economic 
Research),

DataGeo

Rede
Nossa

Socio-Economic 
Vulnerability

Highest Vulnerability

SOCIAL VULNERABILITY

analytical criteria #1

ECONOMIC VULNERABILITY

HIGHEST VULNERABILITY

analytical criteria #2

analytical criteria #3

analytical criteria #4

analytical criteria #5

analytical criteria #1

analytical criteria #2

analytical criteria #3

analytical criteria #4

SOCIAL VULNERABILITY

analytical criteria #1

ECONOMIC VULNERABILITY

HIGHEST VULNERABILITY

analytical criteria #2

analytical criteria #3

analytical criteria #4

analytical criteria #5

analytical criteria #1

analytical criteria #2

analytical criteria #3

analytical criteria #4



128 ANALYTICAL APPROACH

‘City of Walls’
(socio-economic conditions)

Climate Change
(large scale ecological pressures)

socio-ecological systems

- social processes
- human 

components

inclusive 
adaptation

- ecological 
processes

- ecological 
components

SOCIO-ECOLOGICAL SYSTEMS APPROACH.
MADE BY AUTHOR
SOURCED: VIRAPONGSE, ET AL., 2016

S O C I O - E C O L O G I C A L 
SYSTEMS

Frames the relationships 

between human and ecological 

components as part of a complex 

interdependent system.
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SOCIO-ECOLOGICAL RESILIENCE

URBAN POLITICAL ECOLOGY

socio-ecological 

systemsco-production of know
ledge

ec
o-

sys
tem based adaptation

ur
ba

n 
po

lit
ica

l e
cology

adaptive govern
an

ce

socio-ecological resilience

THEORETICAL FRAMEWORK

Miller, C. A., & Wyborn, C. (2020).

Pedro Henrique Campello Torres, Pedro 
Roberto Jacobi, Sandra Momm, & Ana Lia 
Leonel. (2021).

Pedro Henrique Campello Torres, Pedro 
Roberto Jacobi, Sandra Momm, & Ana Lia 
Leonel. (2021).

Dakos, V., & Kéfi, S. (2022).

Nik Heynen. (2014).

Davoudi, S., Brooks, E., & Mehmood, A. 
(2013).

Heynen, N., Kaika, M., & Swyngedouw, 
E. (2006).

Jones, H., Hole, D., & Zavaleta, E. (2012).

Chaffin, B. C., & Gunderson, L. H. (2016).

CO-PRODUCTION OF KNOWLEDGE

ADAPTIVE GOVERNANCE

ECO-SYSTEM ADAPTATION

Manes, S., Vale, M. M., Malecha, A., & Pires, 
A. P. F. (2022).
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WATER QUALITY:

This Indicator describes the condition of 

the adjacent water bodies. Taking into 

account the quality of water drinking and 

public usage as well as the area’s proximity 

to a sewage and water treatment facility.

FLOOD SAFETY:

This Indicator describes the ability of 

the adjacent water bodies to adequately 

absorb excessive precipitations. Thus, 

preventing an overflow of these bodies 

and averting flood hazards.

CAPACITY OF SOIL: 

This Indicator represents the soil’s 

ability to absorb pressures from exterior 

sources, like abundant amounts of water 

due to increased precipitation. Thus, to 

prevent events of soil erosion such as 

landslides or gully erosions.

HEALTHY FOREST BIOME: 

This Indicator reports on the area, 

density and biodiversity of any adjacent 

forest landscape within the area. As 

well, taking into account the area’s past 

practices of deforestation due to human 

activity relatively within the last twenty 

years (2000-2020).

SOCIAL SAFETY: 

This Indicator reports on the population’s 

ability to withstand societal impacts and 

stressors. Thus, measuring the quantity of 

educated individuals and the proportion 

of households living in adequate living 

conditions. 

ECONOMIC SECURITY: 

This Indicator refers to the condition of 

financial security and having resources 

to support a adequate standard of 

living, regardless of external stressors. 

Therefore, measuring factors related to 

formal employment opportunities, levels 

of household income, and access to 

public transportation services.

URBANIZATION: 

This Indicator refers to the concentration 

of human occupation (residential, 

commercial, and industrial) within the 

area. Taking into account the area’s 

population density and area of human 

occupation.

ACCESS TO WATER: 

This Indicator describes the area’s 

population ability to access clean and 

adequate quantities of water throughout 

the year for private usage.

ECOLOGICAL CATEGORY SOCIAL CATEGORY

low

low

mediummedium

high

high

ECOLOGICAL

SOCIAL

capacity of soil

urbanization

access to water

healthy forest biome

flood safety

economic security

water quality

social safety

SOCIO-ECOLOGICAL INDICATOR
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Article 5: Compulsory Parcelling, 
Building, or Utilization (PEUC)

Combats the agglomeration of 

underutilized or vacant lands in the 

urban environment and stipulates 

the compulsory use or building 

of urban land defined by the 

Municipal Master Plan (Estatuto da 

Cidade 2001).

(Parcelamento, Edificação ou Utilização 
Compulsórios)

Support for Strategic Actions: Employ a 
Compact City Model

Article 9: Special Urban Real 
Estate Possession

Article 7: Urban Land and 
Property Tax (IPTU) Progressive 
over time

Article 25:  Right of Preemption

Provides a legal instrument to 

regularize informal settlements and 

occupations by allowing a transfer 

of possession to the persons that 

occupy a building or dwelling for 

five uninterrupted years (Estatuto 

da Cidade 2001).

Provides for the increase of 

property tax for five consecutive 

years if this land is not fulfilling its 

social function (Estatuto da Cidade 

2001).

Allows for the municipal 

government to purchase real 

estate property for purposes of 

housing policies, environmental 

preservation, or the protection 

of areas of cultural, historical, or 

landscape importance (Estatuto da 

Cidade 2001).

(Usucapião especial de imóvel urbano)
(Imposto Predial e Territorial Urbano 
(IPTU) progressivo no tempo)

(Direito de preempção)

Support Strategic Action: Access to 
Affordable Housing, Development of 
Water and Sanitation Infrastructure

Support Strategic Actions: Employ a 
Compact City Model, Access to Affordable 
Housing, Reinforcement of Educational 
Facilities

Support Strategic Actions: Increase 
Access to Affordable Housing, Expansion 
of Water Networks, Wetland Creation, 
Ecological Connectivity, Rehabilitate 
Atlantic Forest

Article 35: Transfer of the Right 
to Build (TDC)

Allows for the municipality to 

authorize an owner of a property 

to exercise their right to build in 

an alternate location in cases when 

the property is considered to be 

an area of environmental, cultural, 

or historical interest (Estatuto da 

Cidade 2001).

(Transferência do Direito de Construir)

Support Strategic Actions: Employ a 
Compact City Model, Wetland Creation, 
Rehabilitate Atlantic Forest, Ecological 
Connectivity

CITY STATUTE ARTICLES




