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Imagine a world where we live within the limits of our 
environmental resources, where poverty is no longer an issue, 
where everyone has access to clean water, sanitation, sufficient 
food, decent shelter, and education – a world where everyone 
has a chance to prosper. Cities are often cited as the key to such 
a future, but only if we can create cities that are sustainable and 
resilient. To do so, we must remember that: 

 - The challenges of the future are likely to be different to those 
of the past – we must shift our conversations to imagine what 
the future might look like, and link our current actions to those 
possible futures;

 - Fragmented approaches will not catch up with the increasingly 
connected nature of our cities – systems  
thinking will enable us to appreciate the cumulative  
effects of our actions as well as those of others;

 - Collaboration is key – understanding how we can better 
collaborate to meet these increasingly complex challenges  
is not a choice but a necessity. 

Arup’s mission statement is to ‘shape a better world’ and 
our business is creating the environment in which we live. 
Therefore, we have a key role in envisioning and shaping future 
resilient cities. To meet this challenge we need to constantly 
build and develop our mind-set and skills, to be able to conceive 
appropriate solutions and create systematic change. Partnerships 
such as the one between Arup and Engineers Without Borders 
are critical in this endeavour. The input and values coming from 
young professionals are crucial in imagining a better world 
– and this competition exemplifies what can be achieved by 
working together.  

Foreword
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Introduction
The notion of resilient cities – cities that are able 
to respond and adapt to changing circumstances 
– has emerged over recent years in recognition of 
the challenges posed by climate change, disaster 
events, rapid urbanisation and the economic 
downturn. Arup has been working on a number 
of projects globally which has given us an insight 
into the challenges of defining urban resilience, 
connecting theory to practice, and highlighting 
tangible examples of how cities are responding 
to the range of new and enhanced challenges 
they are facing. Our experience indicates that 
building urban resilience relies on multiple 
interventions at different scales, and has many 
different professional and practical entry points. 
This presents a challenge in attempting to 
clearly define urban resilience in a way that can 
be communicated succinctly -across multiple 
languages- and which facilitates action. 

Arup, in partnership with Engineers Without 
Borders UK (EWB UK), conceived the Resilient 
Cities 2012 competition to increase engagement 
in the urban resilience debate, and to unearth 
different perspectives on urban resilience from 
the next generation of professionals who will 
play a key role in shaping our urban future. The 
competition was launched in January 2012 with 
an invitation to students and recent graduates 
from UK universities to submit a poster and a 
1000 word abstract explaining why and how a 
city of their choice is resilient. 

The number and quality of submissions was 
extremely high, with 35 different cities chosen 
as case studies, providing a rich breadth of 
perspectives (Figure 1). Determining an overall 
winner was always going to be difficult, and this 
task fell to an expert panel selected to ensure a 
balanced perspective on the topic of resilience.

This publication, Visions of a Resilient City, 
captures and shares the ten short-listed posters, 
each of which provides an example of what a 
resilient city might look like. Also included 
is an analysis of all the short-listed entries, in 
the context of recent frameworks for urban 
resilience, by the competition winner, Karol 
Yanez. Our hope is that this publication will 
not only serve as a record of the competition, 
but provide an inspirational resource for those 
grappling with what urban resilience means 
in practice whether students, academics, built 
environment professionals, policy-makers, 
donors or governments. The future depends  
on us all.
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Figure 1: Location of cities selected as case studies by participants



3 

Jo da Silva Director, Arup International 
Development and author of the 9th 
Brunel Lecture Shifting Agendas: from 
Response to Resilience. Her recent 
work has focussed on resilience, at 
both a community and urban scale, and 
the contribution of housing, education 
and access to services to sustainable 
development. In 2009, she was elected 
a Fellow of the Royal Academy of 
Engineering and last year became an 
Officer of the British Empire (OBE) 
for services to engineering and to 
humanitarian relief.

David Dodman Senior Researcher, 
Human Settlements & Climate Change, 
International Institute for Environment 
and Development. He is the author 
of more than twenty journal articles 
and book chapters, and the co-editor 
of ‘Global Change and Caribbean 
Vulnerability: Environment, Economy 
and Society at Risk’ (Kingston, UWI 
Press) and ‘Adapting Cities to Climate 
Change: understanding and addressing 
the development challenge’ (London, 
Earthscan). He is a College Teaching 
Fellow at University College London, and 
a Lead Author on the Fifth Assessment 
Report of the Intergovernmental Panel on 
Climate Change.

Rachel Sandham Associate, Arup, 
and Project Manager of ‘Resilient 
Sheffield’. Rachel Sandham has worked 
with both the Geotechnics and Water 
businesses in Arup for a number of 
years. She has managed numerous 
multi-disciplinary projects, commonly 
involving geotechnical, civil and 
structural engineering, hydrology and 
environmental assessment. Rachel’s 
experience to date has led to a developing 
interest in the resilience of urban systems 
and she has presented her work to wide 
ranging audiences.

Dr John Twigg Principal Research 
Associate, Department of Civil, 
Environmental and Geomatic 
Engineering, Faculty of Engineering 
Science, University College London. 
Dr Twigg specialises in disaster risk 
reduction (DRR), with a particular interest 
in community resilience and community-
based disaster risk management. He is  
the author of ‘Characteristics of a 
Disaster-Resilient Community: a 
guidance note’ (2007/2010), which is 
widely used by actors around the world  
to plan, implement and monitor local-level  
DRR initiatives.

Resilient Cities 2012 competition judging panel 
The judging panel was made up of experts in the fields of urban resilience and 
international development, representing a range of perspectives from academia,  
the private sector and not-for profit agencies: 
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Karol Yañez

Cities, particularly in the developing world, face 
numerous challenges in responding to a growing 
urban population by meeting rising demands for 
housing, food, water, transportation and other 
infrastructure or services that ensure people’s 
wellbeing. Moreover, these cities need to contend 
with the implications of known natural hazards 
and increasingly unpredictable weather as a result 
of climate change. Significant investment will be 
needed to cope with a wide range of shocks and 
stresses such as flooding, storms, heat waves, 
sea level increases, droughts, land erosion, food 
insecurity and water scarcity.

Governments and international donors are already 
modifying investment patterns to include climate 
change adaptation strategies. At present investments 
are usually retrospective, seeking to improve current 
technological and infrastructural urban systems 
by learning from past experience. But climate 
change is not a single external event to which cities 
can make isolated interventions to adapt. It is an 
evolving process of change, overlaid on patterns of 
rapid urbanisation, existing infrastructure systems 
and established institutions. This is why resilience-
based action is most needed to ensure that cities can 
perform effectively in the future. 

Synthesis Paper: 

What might a resilient 
city look like?

Figure 2: Relative size of the population in each of the 10 cities short-listed for the Resilient Cities Competition 

23 M

Population

13 M
  7 M
>2 M
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The Resilient Cities 2012 competition launched 
by Arup and EWB-UK surfaced a wide range 
of examples and perspectives on what resilient 
cities look like. This paper attempts to link 
emergent theory with the vision of a resilient city 
as featured in the shortlisted posters. Two recent 
analytical frameworks developed by da Silva et  
al. (2012) and Pelling (2011) have been used to 
frame the analysis. 
Nine out the ten shortlisted cities are located in the 
global south (Figure 2). The population of these cities 
ranges from fewer than 1 million people up to 20 
million people. Most of these cities are experiencing 
rapid population growth, particularly those in Africa 
and Asia. Cities from the global south, especially 
in coastal areas of Africa and Asia, are also already 
facing the greatest impacts from climate change. 

To what are these cities 
resilient...?
The most common shocks across all ten shortlisted 
cities are extreme events resulting from weather 
related hazards, such as hurricanes and cyclones. 

In terms of stresses, the two most common threats 
are rising sea-levels – causing more frequent and 
severe coastal flooding – and changing rainfall 
patterns, which cause drought and water scarcity. 
Only one city (Istanbul) identified earthquakes as 
a major hazard. The only short-listed city from the 
global north (Edinburgh) is located in the United 
Kingdom and its resilience is related to the city’ 
ability to adapt to changing socio-economic cycles 
over hundreds of years.
Changing weather patterns and extreme events 
result in damage to housing, ports, roads and rail 
networks, which in turn creates other indirect 
problems, such as a lack of access to goods and 
services, or an inability to travel to work. Many 
of these cities include informal settlements or 
slums, and the ability of poorer communities to 
cope is limited by their lack of access to basic 
infrastructure such as potable water, drainage, 
sanitation and health services, education, and 
employment opportunities (da Silva et al, 2012; 
Moser and Satterthwaite, 2009).

Table 1: Shocks and stresses in the 10 shortlisted cities from the Resilient Cities competition  

Region Cities Climate change related 
shocks

Climate change related 
stresses

Non-climate stresses

Latin America Oaxaca, Mexico Hurricane (El Nino) Droughts, changes in rainfall 
patterns

 

Sao Paulo, Brazil  Water scarcity, increasing flood 
risks

Increasing energy 
demands

Curitiba, Brazil  Floods, changing rainfall 
patterns

High influx of immigrants  

Asia Shanghai, China Storms, tropical cyclone Raising sea levels Increasing energy 
demands

Delhi, India  Water scarcity, power shortages  

Dhaka, 
Bangladesh

Storms, tropical cyclone Raising sea levels  

Africa Lusaka, Zambia Strong floods Droughts  

Lagos, Nigeria Strong floods Rising sea levels Eviction and demolitions

Istanbul, Turkey Earthquake   

Europe Edinburg, UK   Longer, dryer summers  Energy constraints
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What contributes to resilience?
Seven key issues were identified as contributors to 
city resilience across the 10 cities shortlisted in the 
competition (Table 2). The most common sectors 
were energy and transport, which constitute the 
enabling infrastructure for the provision of a wide 
range of essential services and underpin economic 
activity. These principal sectors were followed by 
food security, disaster response, urban planning, 
waste and water management (Box 2).
Notably, the competition entries identified 
multiple issues that make a city resilient, in 
relation to a wide range of shocks and stresses, 
rather than focussing on direct linkages between 
impacts and actions. For example, in Delhi, 
water and power supplies were noted as being 
vulnerable to the impacts of climate change, but 
the factors which contributed to making the city 
resilient were food security, transport, waste 
management, and urban planning practices which 
promoted mixed land-use.
Also, the factors contributing to resilience 
within each sector are not single interventions or 
projects, but systemic approaches composed of 
different processes or components that interact 
with one another.  For example, food security 
involves the entire food supply system, from seed 
to table (Delhi, Oaxaca). Waste management 
is a system that involves a complete cycle from 
generation to disposal (Curitiba, Delhi, Sao 
Paulo). Elsewhere, the systemic responses are 
shown as multi-layered systems; multi-level urban 
planning (Shanghai) or interconnected transport 
systems at different levels in the city (Curitiba).

Defining resilience
Cities are complex socio-technical systems 
which makes it difficult to predict or assess their 
performance. da Silva et al (2012) use experiences 
from the Asian Cities Climate Change Resilience 
Network to propose a simplified model of the 
urban system, identifying four key components 
of a city that collectively determine wellbeing 
where different attributes can be used to observe 
or assess these four components (Box 3). These 
attributes distinguish between characteristics that 
are applicable to infrastructure and institutions 
(hard systems) such as redundancy, flexibility 
and safe failure; and the capacities of social 
agents (soft systems), including resourcefulness, 
responsiveness and ability to learn.  Other authors 
have suggested further attributes, which are 
relevant to include in this analysis as they relate to 
qualities presented in the competition posters; for 
example, interactivity, networking, multi-level and 
knowledge pluralism (Table 3).
Infrastructure networks
Most of the solutions and examples presented  
in the competition entries are related to physical  
systems within a city (i.e. infrastructure, 
technology). They provide practical examples of 
several attributes of resilience:
 - Redundancy: food production combines urban 

agriculture, peri-urban and rural agriculture 
(Oaxaca, Delhi). This helps to keep stocks of 
perishable food closer to the city whereas cereals 
requiring larger spaces are located in peripheral 
areas. Production is usually intercropped, to 
improve the resilience of food production overall. 

Table 2: Analysis of sectors highlighted by competition entrants as contributing to the city’s resilience

No Responses Cities

1 Energy Sao Paulo Shanghai Edinburgh Lagos Lusaka

2 Transport Delhi Dhaka Sao Paulo Curitiba Edinburgh

3 Food Security Oaxaca Delhi Dhaka Lusaka  

4 Disaster response Dhaka Shanghai Lagos Istanbul  

5 Urban planning Delhi Curitiba Edinburgh Shanghai  

6 Waste management Curitiba Sao Paulo Delhi   

7 Water management Edinburgh Lusaka    
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Transport

Energy 
supply

Water 
management

Disaster 
responses

City 
planning /  

land  
planning

Waste  
management

Food 
security

3. Transport
Interconnected system: Network 
of diverse types of transport 
linked as a unified system: metro 
or rapid bus lines in main roads 
and high density areas connected 
to local buses to reach every point 
of the peri-urban areas and the 
different neighbourhoods. Pre-
paid integrated circuit cards

Low carbon emission: 
Combination of pedestrian, 
cycle routes, low carbon buses, 
rickshaw and wheelbarrow, metro, 
transporting 60% to 70% of the 
population.

Walking distances: planning 
for everything (services, 
amenities, business, jobs, shops, 
schools) to be reachable within 
a local distance in each barrio, 
community, and neighbourhood 
(500m radius).  

Curitiba, Sao Pablo, Delhi,  
Dhaka and Edinburg

2. Water management
Supply sources: diverse 
source of water supply 
(rainfall capturing and 
storage, dumps, aquifers, 
river)

Access and distribution: 
programs and appropriate 
technologies for cleaning 
water at community scale; 
supporting both, formal 
and informal distribution 
systems: trucks, storage 
tanks, and private suppliers

Use efficiency: Eco-
technologies such as dry 
sanitation, water recycling at 
homes, etc.

Treatment and disposal: 
iversified infrastructure for 
cleaning water that keeps 
it running in the whole city 
without pumping systems. 

Edinburgh and Shanghai

Box 2: Key features highlighted by competition entrants as contributing to the resilience of their selected city

1. Food security
Inputs: Land use allocated 
to food production in cities; 
storage of rainwater or use 
waste-water for irrigation, and 
variety of CC resistant seeds

Production: Diverse system 
composed by urban, peri-urban 
and rural production. Multi-
crop production systems 

Marketing and distribution: 
Good transportation links and 
vehicles between production 
spots and local food markets 
distributed in the whole city

Consumption: Community 
restaurants for accessing 
affordable and nutritious food

Recycling: Composting 
organic waste to be used as 
fertilizer

Delhi, Oaxaca, Dhaka and 
Lusaka

Table 3: Attributes for observing resilience in cities 

Features/attributes General use of the term Source

1.  Redundant and 
diverse

Alternative sources, sub-systems, entities, roles, or strategies which are able to 
back-up one to each other and increase the capacity of the whole system

da Silva et al. (2012), 
Holling (2001)

2. Flexibility Ability to change and adopt alternative strategies in front of external pressures. 
Multiple pathways of action.

da Silva et al. (2012), 
Holling (2001)

3. Safe failure Systems are designed to avoid catastrophic failure. da Silva et al. (2012)

4.  Interactive and 
multi-level

Interactive governance involves a mutually influencing relationship between two/
more actors with diverse interests (economical, environmental, social), structural 
dimensions and levels (local, national, international) 

Armitage (2008)

5.  Resourcefulness 
and networked

Network of actors across scales that are expected to play role in better coordinating 
and mobilising assets (e.g. people, information, financial, technology). Capacity to 
act and visualise problems, priorities and solutions.  

da Silva et al. (2012), 
Armitage (2008)

6. Responsiveness Ability to rapidly to re-organise and re-establish functions following failures. da Silva et al. (2012)

7.  Learning capacity 
and knowledge 
pluralism

Learning is viewed as a social process and outcome achieved through the 
collaborative and mutual sharing of knowledge and experiences. Recognition of 
value in drawing knowledge from multiple actors: formally-trained scientists, policy-
makers, managers and grassroots 

da Silva et al. (2012), 
Folke et al. (2005), 
Holling (2001)
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4.  City master 
planning- land use 
planning

Land planning and use: 
Combination of organic 
growth and master planning 
processes to promote mix 
land use: business, schools, 
local food markets, shops, 
services, jobs, amenities, 
and social community 
points, green spaces and 
food production. This allows 
creating vibrant spaces 
for the people to live and 
interact. Infrastructure such 
as water and energy supply 
needs to be shared and 
distributed in the whole city. 

High density: in areas of 
rapid urbanization and nodes 
closed to rapid transport 
systems. 

Edinburgh , Curitiba and 
Delhi

6. Energy supply
Alternative (back-up) 
and diverse supply 
sources: combination 
of centralized power 
plants and decentralized 
local systems (such as 
own family generators). 
Diverse sources of 
energy: renewable and 
non-renewable (nuclear, 
waste to energy, 
hydropower, coil, solar 
and wind energies).

Energy efficiency: Eco 
houses, legal framework 
to encourage clean 
industry.  

Lagos , Lusaka,  Sao 
Paulo, Shanghai and 
Edinburg.

5.  Waste 
management

Reducing: regulations 
to incentive industries 
to produce low waste 
products; campaigns for 
citizens 

Collection, reuse and 
recycling: allocation 
of collection points for 
people who have not 
got access to main city 
waste collection systems; 
interchange of food for 
recycled waste in low-
income areas of city.  

Processing and disposal: 
waste to energy, 
composting organic 
waste, safety equipment, 
social security and 
cooperatives for informal 
waste-pickers. 

Curitiba, Sao Pablo and 
Delhi

7. Disaster responses
Infrastructure to reduce 
risks and deal with 
shocks: large open parks 
and wetlands to minimise 
flood impacts, natural 
barriers such as forests and 
man-made structures to 
mitigate cyclones impacts, 
retrofit structures to 
reduce earthquake impact, 
settlements stilted on 
lagoons or floating structures 
to avoid flood damages; 
shelters constructed with 
local materials and simple 
structures - easy to be 
rebuilt. 

Educational programs 
and master plans: 
early- warning systems, 
educational programs on 
rapid responses, earthquake 
and disasters master plan. 

Curitiba, Istanbul, Lagos 
and Dhaka.

The city does not depend on a single crop that can 
be vulnerable to diseases, droughts etc. 

 - Flexibility and diversity: stilt-settlements 
illustrate how shelter has been adapted to cope 
with variable water levels (Lagos). Floods are now 
less disruptive as daily activities can continue 
uninterrupted. In addition, in the event of a strong 
storm or hurricane causing damage, houses 
have very simple structures, and can easily be 
reconstructed with local materials.

 - Able to fail safely: comprehensive retro-fitting 
of buildings to withstand earthquakes (Istanbul). 
Combined centralised and decentralised sources 
of energy, so that in the event of centralised 
power failure back-up is provided by smaller scale 
systems such as family-owned generators (Lagos) 
and failure does not produce massive disruptions.

Institutional networks 
The institutional aspects of resilience were less 
commonly  found in the competition entries. 

Box 3: Components of a complex urban system,  
da Silva et al. (2012)

Ecosystems (input): the range of natural resources and 
services provided by both, local and remote ecosystems 
for a city to function and secure peoples’ wellbeing.   

Infrastructure networks (mediator): key infrastructure/
technological assets of a city that enable mobility, 
exchange, access, and dynamic relationships among 
different actors, goods and resources (e.g. energy, water, 
food, transport, telecommunications).    

Institutional networks (mediator): sets of rules, 
practices and values embedded into human systems and 
supporting human interaction (e.g. justice, land tenure 
systems, markets).  

Knowledge networks (mediator): formal or informal 
structures and systems that regulate and enable access to 
information and promote critical collective thinking.

Wellbeing (output): the ultimate desired output of 
the urban system, resulting from the interaction of the 
previous four systems. It encompasses the provision of 
basic human needs such as water, food and shelter, plus 
access to security, health, social relations and freedom of 
action or self-individual fulfilment.
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Several entrants highlighted the diversity of 
actors participating in implementation, ranging 
from grass-roots organisations to government 
and international donors. However, few of the 
posters submitted clearly explained how these 
actors interacted and via which platforms. 
In Oaxaca, actors from international non-profit 
organisations, local non-profit organisations 
and several civil associations participate in 
formal and informal networks and collaborate 
in common projects. They learn from each 
other and are able to make a critical analysis 
of policies affecting the whole food system 
of the city. In Sao Paulo, a wide range of 
stakeholders participate in the city climate 
change committee. They have identified waste, 
energy and transport as areas to take action 
for climate change adaptation and mitigation. 
The platforms in which these actors interact 
include formal meetings of the committee with 
international experts on the climate change, to 
public hearings and citizen surveys (Table 4). 

The two main attributes that contribute to 
create resilient institutions are: 
 - Interactive/multi-level: diverse actors 

(public, research, non-government 
organisations and citizens) working 
collaboratively across multiple levels (local, 
national and international)

 - Networked/resourcefulness: existence of 
common formal or informal interactive 
platforms that influence actions and 
behaviours of actors; and where diverse 
networked actors have developed the 
capacity to collectively visualise, prioritise 
and offer solutions to climate change and the 
broader development challenges of the city. 

Knowledge networks
This is the least visible component in the competition 
submissions. Nevertheless, Oaxaca and Lusaka 
both illustrate how learning is achieved through the 
exchange of knowledge and experience between 
actors with diverse interests and from multiple 

Table 5: Types of knowledge in a resilient city, 
comparison of Oaxaca and Lusaka

Oaxaca Lusaka

Te
ch

ni
ca

l

Organic farming; 
permaculture; composting 
recycling of organic waste; 
capturing of water for 
irrigation; inter-cropping 
systems that protect 
soil and retain water; 
development of new local 
seed systems resistant to 
climate change

Hydro-electric energy 
technology; biodiversity 
conservation around 
the hydro-electric 
systems; natural 
hydrological systems; 
and management and 
operation of dams  

C
ri

ti
ca

l

Policies: critical analysis of 
existing fragmented policies 
on: access to land, water 
management, access to 
local markets, seeds and 
production systems, health 
and nutrition. This has led to 
capacity of transformation 
envisioning an integral food 
policy and lobbying capacity 
from grassroots and NGOs. 

Sharing critical 
knowledge between 
diverse interest groups 
(international NGOs 
and local communities) 
have improved 
dam management 
processes.

Table 4: Institutional characteristics of a resilient 
city, comparison of Oaxaca and Sao Paulo 

Oaxaca Sao Paulo

In
te

ra
ct

iv
e/

M
ul

ti
-l

ev
el

Local and international 
non-governmental 
organisations (NGOs) 
and civil society working 
together in common 
projects to link up the city 
food supply chain, plus 
the analysis of local and 
national food policies and 
sharing of knowledge.

Government, universities, 
international council for local 
environmental initiatives, civil 
associations and citizens 
working together in the 
climate change committee 
platform. Different initiatives 
on climate change 
mitigation and adaptation 
are included, such as waste 
management, transport and 
energy.

N
et

w
o

rk
ed

/
re

so
ur

ce
fu

ln
es

s

A horizontal network 
platform is coordinated 
by international NGOs to 
identify common projects, 
analysis of food policies 
and trainings at different 
levels the supply chain

Informal meetings 
between local communities 
and experts (academics 
and NGOs) to share 
knowledge, experiences 
and case studies.

Diverse formal platforms 
include: Public debates; 
panels with international 
experts; climate change 
multi-stakeholder 
committee meetings; C40 
and ICLEI city networks; 
and crowd-sourcing. 
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sectors. Knowledge creation and exchange can be 
classified into two types, accordingly to outputs:   
 - Technical knowledge: supporting the development 

and implementation of diverse and innovative 
hard system interventions such as infrastructure;

 - Critical knowledge: supporting the emergence 
of innovative institutional arrangements and 
development outputs, including the lobbying 
capacity of actors, creation of new policies and 
legal frameworks, and challenging current values 
and structures (Table 5). 

Ecosystems
The fundamental importance of ecosystem services 
(e.g. natural flood defences, air quality) was not  
self-evident in the short-listed poster submissions. 
Eight out of ten cities referenced reductions in 
greenhouse gas emissions. Linkages between 
resilience and more efficient use of natural resources 
such as water, timber, minerals, land and energy 
were also mostly absent. There were however 
examples of knowledge playing a critical role in 
understanding the role of ecosystems in building 
resilience (Oaxaca, Lusaka). In Oaxaca, low input 
agriculture is known to contribute to conservation 
and reversal of land erosion, increased water 
retention and enhancement of biodiversity.  
Well-being 
Definitions of wellbeing ranged from the provision 
of basic needs to the ability to ensure wellbeing 
in the face of a variety of events, and related to 
three key issues. Firstly, the presence of protective 

infrastructure and technology to reduce peoples’ 
vulnerability or exposure to specific shocks and 
stresses. Secondly, provision of infrastructure and 
services to meet basic human needs (e.g. water, food 
and energy) in a redundant, diverse and flexible 
way. Finally, promotion and recognition of the value 
of the most marginalised and vulnerable sectors of 
society. Resilient cities promote equality of access 
to services and equitable distribution of benefits 
amongst their inhabitants. In Curitiba and Sao Paulo 
waste-pickers are not seen as a marginalised group, 
but an informal sector that is recognised for its 
valuable economic and environmental contribution 
to the city. Waste-pickers call themselves ‘recyclers’ 
and they have established cooperatives that enhance 
their social capital assets and lobbying capacity, 
health and security access, and income stability.     

Visualising the process
The previous sections of this paper consider what 
makes a city resilient; the different components 
of an urban system; their attributes and their 
inter-relationships. But, we must also consider 
how resilience is developed or built. Pelling 
suggests that it is a progressive process where 
the cumulative impact of multiple, diverse and 
interrelated interventions in a city over time 
results in increased capacity for future adaptation, 
learning and change (Pelling, 2011).  To visualise 
the evolution of a resilience process, he proposes 
three interactive and interrelated stages: coping, 
transitioning and transformation (see Box 4 and 
Figure 4). Using this framework, the competition 
submissions for Delhi and Oaxaca provide some 
insights into how the features that make a resilient 
city have evolved.  
Coping 
A city as large and complex as Delhi or Oaxaca 
depends on multiple, diverse and inter-related 
interventions across various sectors (water, food, 
waste, transport, etc.) to make the best possible use 
of the available resources, and to adapt to adverse 
conditions.  For example Oaxaca has adapted to 
severe drought and water scarcity by developing a 
resilient food system that relies on:  
 - Inputs: seed, land, water, energy 
 - Multi-level production systems: urban, peri-urban 

and near rural systems

Box 4: Stages of a resilience-building process,  
Pelling (2011) 

Coping: is the ability to learn to improve the current 
system for absorbing shocks and stresses and to 
keep functioning (e.g. technologies, procedures, and 
infrastructure). This stage generally does not challenge 
existing institutions, rules and values.

Transitioning: the development of an agent’s capacity 
to cultivate a critical view of current institutions and 
structures, learn and change them. Seeks to assert full 
rights and responsibilities which are usually neglected 
(e.g. participatory decision-making processes, innovative 
information and knowledge-sharing systems).

Transformation: the result of collective capacity for 
envisioning and triggering mechanisms to meet new 
development goals, challenging the status quo and 
established power relations.
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 - Distribution infrastructure: markets, transport, 
community restaurants

 - Outputs: access to food, nutrition, wellbeing
 - Closing loops: food waste disposal and 

composting

Delhi copes with adverse conditions and functions 
using scarce resources on a daily basis. The city 
adapts to make the best possible use of available 
resources and re-organises itself continuously in 
response to its needs. This is seen in a local and 
efficient food supply system, low carbon and low-
technology infrastructure transport network and 
a waste management system that collects 90% 
of Delhi’s waste. All three of these systems also 
provide jobs for poor immigrants to the city.
Transitioning
In Oaxaca, in order to enable the features listed 
above to work effectively as a system, a diverse set of 
actors is required. This includes government officers 
(tasked with overseeing water management, land 
planning, health and nutrition, agriculture), research 
institutes, local communities, urban farmers, civil 

society associations etc. All of these actors have been 
collaborating - thereby strengthening their collective 
capacity - over a period of ten years, facilitated by 
local and international NGOs.   
Transforming
As diverse projects and a multitude of stakeholders 
come together, formally or informally, 
transformation towards more resilient and 
sustainable cities becomes possible (Figure 4). 
The seeds of transformation are evident in Oaxaca 
where the linking of multiple isolated actions and 
actors is currently shaping the development of a new 
integrated city food policy framework. This policy 
framework seeks to address the needs of the most 
vulnerable sectors of the population. It recognises 
urban farmers and waste-pickers as important 
contributors to economic and environmental 
development within the city. Critically, the policy 
framework also recognises a need to consider 
urban land for food production as part of the land-
use strategy for the city. Delhi is transforming 
by strengthening its existing systems through 
large-scale campaigns like low carbon transport 
infrastructure and planting trees.

Figure 4: Visualising the process of resilience, Oaxaca    

Integrated policies

Supply chains

Values

New development 
paradigms  

Different government offices:  
agriculture, water management,  
health and nutrition, waste 
management, land planning, etc. 

NGO, academia, research 
institutes, civil associations. 

Inputs
Food production system 
Food distribution & 
consumption system
Outputs
Food closing loop systems 

Coping Transitioning Transforming
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Conclusion
From the competition submissions it is clear that 
resilience is a concept with multiple dimensions. 
The diverse and colourful ways in which resilience 
is illustrated on the short-listed posters provide an 
insight into how resilience is interpreted in a wide 
range of contexts, and this analysis suggests that 
these align with current theory.
Resilience is expressed as an attribute which 
reflects the process of urban development rather 
than perceived as a response to catastrophic 
events. Resilience reflects the wellbeing of 
people, their ability to access services and retain 
their livelihoods in adverse circumstances. 
Resilience is not location-specific and is distinct 
from disaster risk reduction. In fact, stresses and 
shocks are considered as opportunities for change 
and adaptation, rather than as constraints to 
development.  
Even though the evidence relating to the role 
which infrastructure plays in determining a 
city’s resilience is the most tangible, it is clear 
that resilient cities are the result of multiple 
interventions and systemic change across all four 
key components of an urban system: infrastructure, 
institutions, knowledge,  
and ecosystems.  
Whilst it is still difficult to visualise the process of 
resilience it is apparent that transformation is only 
achieved through collaboration between multiple 
stakeholders working across different scales and 
perspectives. This collaboration promotes collective 
learning and drives new behaviours as well as 
changes to policy and practice.

The amount of interest in this competition globally 
was evident from the 5,580 unique visitors from 
more than 80 countries who visited the competition 
website.  This suggests that there is potential to 
repeat this competition around the world creating 
an even richer evidence base as well as raising 
awareness and understanding. Whereas this 
competition focussed mainly on the key features 
that make a city resilient, a future competition might 
explore the factors that contribute to the process 
of building resilience. What matters in the coping, 
transitioning and transforming stages, and the 
thresholds between them? What are the catalysts 
for moving to the subsequent stage?  How can 
envisioning future Resilient Cities influence current 
actions, rather than just looking to the past?  
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Winning entry:
Oaxaca City - Karol Yañez 

Highly commended: 
Delhi – Pavni Kohli 

Shortlisted Entries:
Dhaka – Hajir Alttahir
São Paulo – Emily Nix 
Lagos – Bara Safarova 
Istanbul – Adem Selim 
Lusaka – Constance Soko 
Shanghai – Zhaoying Zhu 
Edinburgh – John Goodwin
Curitiba – Sarah Morgan

Shortlisted Posters
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‘ The future of humanity has to do 
with learning to live with change 
and uncertainty. Resilience 
is an emerging topic that 
requires further understanding. 
I will use the learning from 
this competition for my own 
reflections as I progress my PhD, 
but also I would love to work on 
practical projects in the area of 
international development where 
I can contribute to developing 
a much more comprehensive 
approach for strengthening urban 
resilience. For me the internship 
with Arup has become the first 
step forward to this dream.’ 

Karol Yanez, Winner – Resilient Cities 2012  
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Oaxaca City, Mexico
Winner: Karol Yanez

Oaxaca City is the capital of the state of Oaxaca, one of the poorest states in 
Mexico. According to a study carried out by the United Nations, the Valley of 
Oaxaca has one of the highest rates of soil erosion in the world after Hurricane 
Niño hit the country in the 1990s. The hurricane affected 83% of the land, 
corresponding to 500,000 hectares that are considered severely eroded 
within the city and its surrounding areas. As access to fresh water and soil 
productivity has declined, small-scale agriculture has become increasingly 
difficult to practice. As a consequence, access to local and nutritious food has 
decreased for Oaxaca citizens. In response to these shocks and stresses several 
civil organisations emerged to design, implement and manage the current food 
system of the city, which has minimised the problem and reversed the effects 
of soil erosion and freshwater access.  

The judges said...
This submission showed clarity and evidence in addressing the key questions 
proposed by the competition. The poster applies the basic concepts of 
resilience to a clear framework that is developed throughout the two pages, 
presenting a clear and elaborate argument for understanding Oaxaca as a 
resilient city. The poster also elaborates on the key stakeholders involved in 
the process of improving resilience of the city. Finally, the poster includes 
a useful series of diagrams that illustrate each of the main variables of 
resilience that were analysed.
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‘ When I saw the competition 
brief, I initially thought of 
three ideal cities- Copenhagen, 
Curitiba and Chicago. I thought 
that Chicago with access to 20% 
of the world’s surface fresh water 
has to be the most resilient city. 
However, with further research 
I realized that resilience is so 
much more than being rich in 
resources. I have learnt that 
resilience is the capacity of a 
system to absorb disturbances 
and reorganize while undergoing 
change, so as to still remain 
essentially the same function, 
structure, identity.’

Pavni Kohli – Highly Commended – Resilience Cities 2012
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Delhi, India
Highly commended: Pavni Kohli

Delhi, India might seem like an odd choice for a competition between resilient 
cities. It is a city where everything that could possibly go wrong is going 
wrong. It faces enormous challenges like overpopulation, massive traffic 
jams, air and water pollution and acute water and power shortages. However, 
despite these challenges, Delhi is not a city in decline. In the last decade, it has 
grown at an average rate of 9% to become the richest city in India with a per 
capita income that is more than double the national average. So what makes 
Delhi so resilient? Firstly it has substantial in-built resilience and secondly 
it is becoming more resilient with the help of modern development projects. 
Delhi’s in-built resilience is a result of its citizen’s traditional low energy 
lifestyle. People use much less energy as they are accustomed to energy and 
water scarcity and have developed mechanisms to run their life around it. 
The total Green House Gas emission of Delhi is very low at 1.5t CO2/capita. 
Another important feature that makes Delhi resilient in the face of future 
climate change and food shortages is the prevalence of peri-urban agriculture. 
The ready network of road and rail that facilitates easy transportation to the 
wholesale grain and vegetable markets in Delhi supports this trend. Delhi has 
relative food security as it sources most of its staples like wheat, rice, maize 
and vegetables locally. 

The judges said...
This submission presents a high variety of aspects associated with resilience 
and lessons to make cities more sustainable. It explores the dimensions of 
resilience in a city - Delhi - that is conventionally not understood as resilient. 
The posters illustrate the information with exciting graphics and breadth of 
vision. The graphics help to establish a clear argument. There is a high value 
in the form in which it visually communicates the ideas / visual imagination.
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Dhaka, Bangladesh
Hajir Alttahir 

Dhaka, the capital city of Bangladesh, offers an interesting case study in 
emerging resilience. According to United Nations Population Fund, it is one 
of two mega-cities in the world expected to grow at rates that exceed 3% a 
year over the next ten years. Bangladesh is widely accepted to be one of the 
countries that is most vulnerable to climate change. Natural hazards including 
high rainfalls, rising sea levels and tropical cyclones are increasing in severity. 
Following the devastating Cyclone Sidr in 2007, there has been a shift in 
legislative strategy and planning policies to focus on medium to long-term 
actions. Some changes are partly due to Bangladesh’s desire to be a middle-
income country by 2021.
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São Paulo, Brazil
Emily Nix

Ranked in the world’s top 10 cities with over 11 million inhabitants within 
the city municipality and a total of 20.7 million in the metropolitan area, 
São Paulo is the biggest urban area in the southern hemisphere and the fifth 
globally. São Paulo’s municipality covers an area of over 1,500km² and 
the larger metropolitan area is close to 8,000km².  São Paulo experiences 
average annual temperatures of 19.6ºC and has monsoon influenced humid 
subtropical climate. Predicted impacts from climate change expect to see an 
average annual temperature rise of 2-3ºC, anomalies in annual precipitation to 
±10% and a reduction in winter precipitation by 20-40%. These impacts will 
cause increases in energy and water demands, increased flooding risks and a 
reduction in air quality effecting local health. 
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Lagos, Nigeria
Bara Safarova

The city of Lagos lies in south-western Nigeria, on the Atlantic coast in the Gulf 
of Guinea, west of the Niger River delta. The mega-city is one of the most rapidly 
urbanising areas in the world (currently fifth largest city in the world). Lagos has 
grown from a population of about 25,000 in 1866 to 665,000 by 1963, covering 
69.9 km2.. Makoko lies within the south-eastern part of Metropolitan Lagos. The 
Makoko community sprang up in the early nineteenth century. The settlement 
is surrounded by a mass of abundant Akoko trees, wild swamp vegetation and 
animals. The community is dominated by the Ilajes and Eguns ethnic groups. 
Makoko expanded from a fishing village approximately 30 years ago onto the 
lagoon to cater for the demand for building materials (the Awuna tree and sand 
from the lagoon). As the sand and timber industries developed, dwellings sprung 
up, means of transport were ‘invented’ and a whole service sector established 
itself to feed and clothe the new and growing population.



34 

Bara Safarova



35 

Bara Safarova



36 



37 

Istanbul, Turkey
Adem Selim

Istanbul, with a population of 13 million, is Turkey’s commercial and cultural 
capital spanning over two continents, Europe and Asia. It is a young well 
educated city with 77% of its population under 45 and 33% of the population are 
high school graduates compared with the national average of 28%.The density 
of people in the city demonstrates how Istanbul has overcome this crowding 
issue and turned it in to a positive attribute though the educated workforce it 
now possesses. Istanbul is estimated by 2050 to become the 9th largest economy 
in the world and is currently amongst the top 20 most populated cities. These 
statistics will mean little if the city is vulnerable to devastation by an earthquake.
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Lusaka, Zambia
Constance Soko

Lusaka is located in Zambia, a landlocked country in sub-Saharan Africa 
neighbouring eight countries.  Zambia consists of nine provinces of which 
Lusaka is the capital. The copper mining industry is the backbone of the national 
economy and the rate of urbanisation has been for the past decades invariably 
reliant on the economic trends in the copper mining industry. In terms of growth, 
Lusaka has been the fastest growing city in Zambia post-independence in 1964. 
Additionally, Mulenga (2003) ascribes Lusaka’s rapid economic growth to the 
eagerness of leaders to become part of international affairs and the city being 
an administrative centre of such activity.  Lusaka was selected as the capital as 
a result of its central location on the railway line and because it is the point of 
intersection for main roads to the north, south, west and east.
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Shanghai, China
Zhaoying Zhu

Transformation of its economic patterns is a significant segment of Shanghai’s 
development framework. Heavy industry is one of the main industries of 
Shanghai which is usually considered as the agent of the city’s high energy 
consumption and pollution. Shanghai Municipal Development and the Reform 
Commission have carried out a large amount of research and evaluation on the 
different industrial parks and factories which do not meet the emission targets. 
Shanghai is equipped with a variety of advantages such as being considered 
as one of the key financial and commercial centres of Asia. In addition, as the 
‘leader’ city of the Yangtze River Delta, Shanghai receives funding to introduce 
advanced technologies and create planning strategies. 
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Edinburgh, UK
John Goodwin

Edinburgh is composed of many, smaller communities, each contributing to 
the overall workings of the city and able to provide a good quality of life to its 
inhabitants. For example, Broughton lies in the heart of the Edinburgh and yet 
the local community is provided with its own shopping area, schools, churches 
and green area including space for growing vegetables (for which there is a 
waiting list). On the other hand, in the event of Broughton experiencing a shock, 
for example its schools closing, extra stress would be placed on the surrounding 
communities; however, a progressive failure of the whole city would be 
avoided as children could attend one of a number of schools in the surrounding 
communities. For a city to make considerable changes towards being resilient, 
its population must make the transition from needing the city to be resilient to 
wanting the city to be resilient and that this transition is being made in Edinburgh 
as a result of the town plan and the sense of community, environmental and 
economic awareness it promotes.
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Curitiba, Brazil
Sarah Morgan

During the 1960’s Curitiba had a population of 361,000. It was arguably the 
instigation of the Curitiba Master Plan, beginning in the 1960’s, under the 
leadership of architect and Mayor Jamie Lerner, that facilitated the city’s 
population growth. The Master Plan (based upon a future population estimate 
of 500,000) acted as the ‘exponential change’ to the city’s population; the 
result was rapid population growth experienced between the 1970’s and 1990’s. 
Much of the growth was attributed to the improved financial, social and 
environmental prospects that inhabitants could expect to benefit from; the city 
soon experienced an influx of economic migrants.  The schemes laid down in 
the Master Plan cover a wide enough range of time and spatial scales which 
are needed if the city’s urban eco-system is to continue its cycle of potential, 
connectedness and resilience. Relationships between the different scales of 
city schemes within the urban eco-system are what will allow Curitiba to re-
structure and evolve thus ensuring its resilience. The population problems which 
could be viewed as a negative connotation of the city’s international recognition 
as a sustainable urban environment is however, what will ultimately allow it to 
progress into the future.
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