C I T Y
RESILIENCE
I N D E X
UNDERSTANDING AND MEASURING
CITY RESILIENCE

ACK N OWLE D G E MENTS

2

CI T Y RESI L I ENCE I NDEX - T HE ROCK EFEL L ER FOUNDAT I ON | ARU P

The development of the City Resilience
Index has been possible as a result of
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quest to ensure that the City Resilience
Index is relevant, practical and globally
applicable, we have engaged directly
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Río (Concepción, Chile); GIP Pacífico
and Findeter (Cali, Colombia); City of
New Orleans and the American Red
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(USA); Arup Cape Town (South Africa);
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and Mercy Corps (Semarang, Indonesia)
as well as munipalities and local
government in these pioneering cities.
Finally, our thanks go to the numerous
Arup colleagues and experts from other
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truly been a team effort.
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F O R E WO RD

In 1958, Jane Jacobs, a community
activist, received a Rockefeller
Foundation grant to expand upon her
ideas about how a city should look,
feel, and work. The book she published
three years later − The Death and
Life of Great American Cities −
transformed how city dwellers, urban
academics and policy-makers think
about cities and urban planning. Jacobs
challenged the prevailing assumptions
of what makes a city thrive. Over the
past five decades, the values and ideas
put forward by Jacobs and others
have been profoundly important as
questions of identity, voice, inclusion,
access and opportunity have been
negotiated in the context of dynamic
urban growth and globalisation.
This legacy of progressive urban
thinking becomes even more crucial as
we look to the future. Just as cities are
hubs for innovations and investments
that expand opportunities, they are also
living laboratories forced to confront
challenges of increasing complexity.
Indeed, the role of cities has become
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central in debates around our planetary
boundaries, economic futures, social
stability and climate change. What and
who makes a city resilient – and not
just liveable now or sustainable for the
long term – has become an increasingly
critical question, one we set out to
answer in late 2012 with our partners
at Arup through the creation of a City
Resilience Index.
The Rockefeller Foundation has been
pioneering work on climate resilience
in both rural and urban regions for
more than a decade. By 2012, the
idea of resilience as the critical lens
through which to consider not only
climate change, but also disaster risk
reduction more generally, including
financial shocks, terrorism and slowmoving chronic stresses, was gaining
traction globally. But, producing a
meaningful index for something as
complex as the resilience of a city is
fraught with reputational, conceptual
and execution risk. We stumbled again
and again on major conceptual and
practical challenges.
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We found potential partners ready to
jump into the metrics and indicators,
but few with the experience to work
with us to understand what does and
does not contribute to urban resilience.
We risked investing in an index that
measured and compared cities based on
available data, but did not necessarily
help cities better understand and assess
their own resilience.
We found perspectives were siloed,
shaped by experience and expertise
in one or another aspect of resilience,
disaster risk reduction, infrastructure
resilience, climate change, national
security or business continuity. What
Arup has been able to bring is thought
leadership and the capacity to create a
comprehensive framework that reflects
reality. A city’s resilience depends on
its physical assets as well as its policies,
social capital and institutions.
This report presents the inclusive
way for articulating city resilience
that the Foundation was looking for,
to underpin the City Resilience Index.
It has already proven useful in the

agenda-setting workshops in cities
across the globe that are participating
in the 100 Resilient Cities Challenge.
These workshops, in turn, have helped
and will continue to help shape the
framework and contribute to the final
phase, developing the indicators and
variables that will comprise the City
Resilience Index.
This index will form the basis of a tool
that should enable all of us interested
in city resilience to convene around a
common understanding of that idea,
and begin to ‘baseline’ what matters
most for making cities more resilient.
The index is intended to facilitate a
process of engagement with and within
cities that generates dialogue and
deeper understanding. Ultimately, this
will lead to new ideas and opportunities
to engage new actors in civil society,
government and business on what
makes a city resilient.
Dr. Nancy Kete
Former Managing Director
The Rockefeller Foundation
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IN T ROD U C T I O N
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Urban populations are facing increasing challenges
from numerous natural and man-made pressures
such as rapid urbanisation, climate change, terrorism
and increased risks from natural hazards. Cities must
learn to adapt and thrive in the face of these diverse
challenges - they must learn how to build resilience in
an uncertain world. Armed with this knowledge and
understanding, governments, donors, investors, policy
makers, and the private sector will be able to develop
effective strategies to foster more resilient cities.
Supported by the Rockefeller Foundation, the City
Resilience Index (The Index) is being developed by Arup.
The Index has been designed to enable cities to measure
and monitor the multiple factors that contribute to their
resilience. It’s primary purpose is to diagnose strengths
and weaknesses and measure relative performance
over time. This provides a holistic articulation of city
resilience, structured around four dimensions, 12 goals
and 52 indicators that are critical for the resilience of
our cities. This structure also forms the foundations of
the Index, which through the online platform, cities will
be able to access and operationalise.
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Who is the City Resilience Index for?
The Index will measure relative performance over
time rather than comparison between cities. It will
not deliver an overall single score for comparing
performance between cities, neither will it provide a
world ranking of the most resilient cities. However,
it will provide a common basis of measurement and
assessment to better facilitate dialogue and knowledgesharing between cities.
It is envisaged that the Index will primarily be used
by city governments who are in the best position to
gather administrative data, but it can also be used by
other interested organisations and individuals (for
example, universities, non-governmental organisations,
community groups).
It is intended that the process will also provide the
means for cities to capture the views of the poor
and vulnerable groups as they normally suffer more
severely the impacts of disruptions and failures.
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ST RUCT U R E O F
TH E C I T Y
RE S I L I E N C E I N DEX

4 DIMENSIONS
Our research suggests that resilience of
a city relates to four key dimensions:
Health and well-being, ensuring the
health and wellbeing of everyone living
and working in the city;
Economy and society, the social and
financial systems that enable urban
populations to live peacefully, and act
collectively;
Infrastructure and environment, manmade and natural systems that provide
critical services, protect and connect
urban citizens; and
Leadership and strategy, the need
for informed, inclusive, integrated and
iterative decision making in our cities.

12 GOALS
Underpinning these four dimensions,
there are 12 Goals that each and every
city should strive towards in order to
achieve resilience. Our research tells
us that universally these are what
matters most when a city faces a wide
range of chronic problems or a sudden
catastrophe. However, it is recognised
within the framework that the relative
importance of each indicator and how
they are realised will be unique for
every city.

52 INDICATORS
Research to develop the Framework
and Index has identified 52 indicators.
The indicators add further definition
to the 12 indicators and identify the
critical factors that contribute towards
the resilience of urban systems. The
indicators also integrate the seven
qualities of resilient systems (e.g.
robust, inclusive, flexible) that Arup’s
empirical research has identified as of
vital importance.
C I TY R E S ILIE N CE IN D EX - THE RO C KEFELLER FO U N DATI ON | ARUP
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“In order to get a grip
on it, one must be able
to relate resilience to
other properties that
one has some means of
ascertaining, through
observation.”
Martin-Breen & Andries (2011) Resilience:
A literature review. The Rockefeller
Foundation: New York City, p. 11

Image
Area of redevelopment in the Silo
District, Cape Town.
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UNDE R STA N D I NG
CI T Y
RE S I L I E N C E

WHY CITY RESILIENCE?

WHAT IS CITY RESILIENCE?

As the 21st century unfolds, an increasing majority of the
world’s population will live in cities. Human wellbeing in
cities relies on a complex web of interconnected institutions,
infrastructure and information. People are drawn to cities
as centres of economic activity, opportunity and innovation.
But cities are also places where stresses accumulate or
sudden shocks occur that may result in social breakdown,
physical collapse or economic deprivation. That is, unless a
city is resilient.

Definition | City resilience describes the capacity of cities
to function, so that the people living and working in cities –
particularly the poor and vulnerable – survive and thrive no
matter what stresses or shocks they encounter.

Cities have always faced risks, and many cities that have
existed for centuries have demonstrated their resilience in
the face of resource shortages, natural hazards, and conflict.
In the 21st century, global pressures that play out at a city
scale − such as climate change, disease pandemics, economic
fluctuations, and terrorism − pose new challenges. The scale
of urban risk is increasing due to the number of people living
in cities. Risk is also increasingly unpredictable due to the
complexity of city systems and the uncertainty associated
with many hazards – notably climate change.
Risk assessments and measures to reduce specific
foreseeable risks will continue to play an important role in
urban planning. In addition, cities need to ensure that their
development strategies and investment decisions enhance,
rather than undermine, the city’s resilience. If governments,
donors, investors, policy-makers, and the private sector are
to collectively support and foster more resilient cities, there
needs to be a common understanding of what constitutes a
resilient city and how it can be achieved.
The Framework responds to this challenge by providing an
accessible, evidence-based articulation of city resilience.
Over the coming months, it will be further developed
to create the City Resilience Index, which will introduce
variables that provide a robust basis for measuring resilience
at the city scale. The primary audience for this tool is
municipal governments. But, the framework, indicators and
variables are also intended to support dialogue between
other stakeholders who contribute to building more resilient
cities globally.

Resilience is a term that emerged from the field of ecology
in the 1970s, to describe the capacity of a system to
maintain or recover functionality in the event of disruption
or disturbance. It is applicable to cities because they are
complex systems that are constantly adapting to changing
circumstances. The notion of a resilient city becomes
conceptually relevant when chronic stresses or sudden
shocks threaten widespread disruption or the collapse of
physical or social systems. The conceptual limitation of
resilience is that it does not necessarily account for the
power dynamics that are inherent in the way cities function
and cope with disruptions.
In the context of cities, resilience has helped to bridge the
gap between disaster risk reduction and climate change
adaptation. It moves away from traditional disaster risk
management, which is founded on risk assessments that
relate to specific hazards. Instead, it accepts the possibility
that a wide range of disruptive events – both stresses and
shocks – may occur but are not necessarily predictable.
Resilience focuses on enhancing the performance of a system
in the face of multiple hazards, rather than preventing or
mitigating the loss of assets due to specific events.

“To articulate urban resilience
in a measurable, evidencebased and accessible way that
can inform urban planning,
practice, and investment
patterns which better enable
urban communities (e.g. poor
and vulnerable, businesses,
coastal) to survive and thrive
multiple shocks and stresses.”
Opportunity statement (Rockefeller Grantee
Workshop, New York City, February 2013)
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SURAT

CONCEPCI ÓN
© Municipality of Concepción

LEARNING FROM
LITERATURE
Approaches | Various approaches
have been taken to framing or
assessing resilience. They focus
either on urban assets or systems,
and, to varying degrees, consider
man-made infrastructure, the natural
environment, urban management
and human behaviour. Asset-based
approaches tend to focus on physical
assets, rather than considering
intangible assets that influence
human behaviour, such as culture,
social networks and knowledge. They
neglect the role that assets play in city
systems, and, therefore, overlook the
importance of assets outside the city
boundary; for example, a reservoir
that may be a critical part of the water
supply or flood management system.
System-based approaches align more
closely with the concept of resilience,
and the long-standing notion of cities
as ‘systems of systems’. Social systems
determine human behaviour, which is
also influenced by physical systems in the
urban environment. Various approaches
exist, but they mostly examine the
resilience of individual sub-systems
rather than attempting to consider the
resilience of the city as a system in itself.
This promotes a sectoral approach and
means that interdependencies between
different systems at different scales, and
the governing structures that influence
the way systems work, are not easily
considered.
Finally, empirical evidence throughout
the literature suggests that urban
systems that exhibit particular
qualities (or characteristics) are
more likely to be resilient. The seven
qualities summarised opposite are
derived from published literature,
12

NEW ORL E AN S

including the set of characteristics
developed previously by Arup and the
Institute for Social and Environmental
Transition, as used by the Asian Cities
Climate Change Resilience Network.
These qualities apply at a city scale
and to individual systems.
We concluded that what was missing
is a comprehensive, holistic framework
that combines the physical aspects of
cities with the less tangible aspects
associated with human behaviour; that
is relevant in the context of economic,
physical and social disruption; and that
applies at the city scale rather than to
individual systems within a city. Finally,
it needs to incorporate the qualities
that describe a resilient city (or system).

LEARNING FROM CASE
STUDIES
Functions and failure | A performancebased approach, which defines resilience
in terms of a city’s ability to fulfil and
sustain its core functions, offers a more
comprehensive and holistic approach. As
a city’s functions rely on a combination
of assets, systems, practices and
actions undertaken by multiple actors,
a performance-based approach has
greater potential to address questions
of interdependency, power dynamics
and scale.
Based on the literature review, a draft
hypothesis was developed which
proposed that urban resilience could
be framed in relation to seven critical
functions of a city. This was tested
through a desk-based analysis of the
‘factors’ of resilience identified from more
than 150 sources, which examined cities
experiencing shocks or stresses, together
with recent guidance on urban resilience.
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S E MA R A N G

This analysis resulted in a refined
list of eight city functions that are
critical to resilience. The functions
propose that a resilient city: delivers
basic needs; safeguards human life;
protects, maintains and enhances
assets; facilitates human relationships
and identity; promotes knowledge;
defends the rule of law, justice
and equity; supports livelihoods;
stimulates economic prosperity.
The city’s ability to perform these
functions determines whether the
city is resilient or not. Resilience could
be perceived as good health, a safe
environment, social harmony and
prosperity. Conversely, a city that
is not resilient would be identified
by ill-health or insecurity, an unsafe
environment, conflict and deprivation.

LEARNING FROM CITIES
Fieldwork | To ensure the framework
is widely applicable and grounded in
the experiences of cities, the second
stage of research involved fieldwork in
six cities: Cali, Colombia; Concepción,
Chile; New Orleans, USA; Cape
Town, South Africa; Surat, India; and
Semarang, Indonesia. These cities were
selected as they had either recently
experienced a major shock or are
suffering chronic stresses, and as a
group are geographically diverse.
The primary purpose of the fieldwork
was to understand what contributes to
resilience in cities, and how resilience
is understood from the perspective
of different city stakeholder groups
in different contexts. In each city, we
carried out workshops, focus groups
and key informant interviews with
people from the municipal government,
utility providers, business and civil

C ALI

CAPE TOWN

society. Across the six cities, we
collected data from 450 consultees
and identified 1546 factors. Factors
are defined as things (physical) or
practices/procedures or behaviours
(non-physical) that, in the opinion of the
consultees, contribute to the resilience
of their cities.
A detailed analysis of the factors
identified 12 key themes: essential
needs; health management; livelihood
support; law enforcement; social
harmonisation; information and
knowledge management; capacity and
coordination; critical infrastructure
management; environmental
management; urban strategy and
planning; economic sustainability;
accessibility. These themes represent
what the city stakeholders perceived
to be the key city functions relevant
to improving resilience. They map
very closely to the functions that were
derived from the desk-top analysis,
with the following exceptions:
Infrastructure + environment |
Physical assets were least mentioned
by consultees in the field, whereas
they feature very strongly in the
literature review. In the fieldwork
research, emphasis was placed
on proactive management and
maintenance of infrastructure and
the environment, rather than its
presence. Consultees also talked about
connecting people and enabling flows
of information, goods, and services as
a result of integrated transport and
communications infrastructure.
Two new aspects of resilience were
identified:
Leadership + coordination |
Consultees emphasised the critical
importance of leadership, in the form
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of a committed city government that
takes decisions on the basis of sound
evidence; engages with business,
citizens and civil society groups; and
aligns with other governing bodies at the
regional and national level.
Urban planning + strategy | Consultees
proposed that cities should have a
holistic cross-sectoral city vision,
strategy or plan underpinned by
appropriate data and delivered via
policy, regulations, standards and codes.
Every city perceived resilience-building
to be an integrated, ongoing process
involving a multitude of actions at
different scales. Across the six cities,
there was a clear distinction between
those cities which had experienced
shocks, and those which had not.
Different groups within the same city
had different perspectives on, and
priorities for, what makes their city
resilient. This highlights the importance
of inclusive consultation in resilience
planning. Further research is needed to
specifically understand the factors that
contribute to the resilience of lower
income groups. Our research suggested
that their concerns and priorities
were very different to those of the
government and the private sector.

Further information on our journey to
understand city resilience is captured in
the research reports:
• City Resilience Index: Research
Report Volume I: Desk Study (Arup,
April 2014)
• City Resilience Index: Research Report
Volume II: Fieldwork and Primary Data
Analysis (Arup, April 2014)
These are available on request - see
back cover for contact information.
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QUALITIES OF
RESILIENT SYSTEMS

Reflective

Flexible

Integrated

Reflective systems are accepting
of the inherent and ever-increasing
uncertainty and change in today’s world.
They have mechanisms to continuously
evolve, and will modify standards or
norms based on emerging evidence,
rather than seeking permanent
solutions based on the status quo. As a
result, people and institutions examine
and systematically learn from their past
experiences, and leverage this learning
to inform future decision-making.

Flexibility implies that systems can
change, evolve and adapt in response
to changing circumstances. This may
favour decentralised and modular
approaches to infrastructure or
ecosystem management. Flexibility can
be achieved through the introduction
of new knowledge and technologies, as
needed. It also means considering and
incorporating indigenous or traditional
knowledge and practices in new ways.

Integration and alignment between
city systems promotes consistency in
decision-making and ensures that all
investments are mutually supportive
to a common outcome. Integration is
evident within and between resilient
systems, and across different scales
of their operation. Exchange of
information between systems enables
them to function collectively and
respond rapidly through shorter
feedback loops throughout the city.

Robust

Resourceful

Robust systems include well-conceived,
constructed and managed physical
assets, so that they can withstand
the impacts of hazard events without
significant damage or loss of function.
Robust design anticipates potential
failures in systems, making provision
to ensure failure is predictable, safe,
and not disproportionate to the
cause. Over-reliance on a single asset,
cascading failure and design thresholds
that might lead to catastrophic collapse
if exceeded are actively avoided.

Resourcefulness implies that people
and institutions are able to rapidly find
different ways to achieve their goals
or meet their needs during a shock or
when under stress. This may include
investing in capacity to anticipate
future conditions, set priorities, and
respond, for example, by mobilising and
coordinating wider human, financial and
physical resources. Resourcefulness
is instrumental to a city’s ability to
restore functionality of critical systems,
potentially under severely constrained
conditions.

Redundant
Redundancy refers to spare capacity
purposely created within systems so
that they can accommodate disruption,
extreme pressures or surges in demand.
It includes diversity: the presence of
multiple ways to achieve a given need
or fulfil a particular function. Examples
include distributed infrastructure
networks and resource reserves.
Redundancies should be intentional,
cost-effective and prioritised at a
city-wide scale, and should not be an
externality of inefficient design.

Inclusive
Inclusion emphasises the need for
broad consultation and engagement
of communities, including the most
vulnerable groups. Addressing the
shocks or stresses faced by one sector,
location, or community in isolation of
others is an anathema to the notion
of resilience. An inclusive approach
contributes to a sense of shared
ownership or a joint vision to build city
resilience.
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We set out to develop ‘a set of indicators, variables
and metrics that can be used by cities to measure their
resilience and compare their performance over time’. Our
methodology has focussed on credibility and usability. We
wanted to ensure that the Index is technically robust; based
on evidence of what contributes to city resilience, as well as
current best practice in urban measurement.
We also wanted it to be both relevant and accessible to cities
globally irrespective of their size, capacity or location, since
a common basis of measurement creates opportunity for
peer-to-peer knowledge exchange between cities, including
benchmarking performance and sharing best practice.

The research included an extensive literature review of
over 150 references, 45 frameworks, 14 case studies;
primary data from 6 cities, expert consultation with 45
thematic experts, peer review in 4 salons, pilotting in 5
cities, and city engagement.
City Resilience Index thus forms a comprehensive basis of
measurement, that is underpinned by rigorous research
(evidence-based) that shows the factors that contribute
to city resilience are universal, although their relative
importance may vary.

In addition, data from multiple assessments can be used
to identify key issues and practices which can inform best
practice globally.
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“Resilience is based on
the shifting relationship
between scales, and
between autonomy on the
one hand and connectivity
on the other.”
Allan, P. & Bryant, M. (2011) ‘Resilience
as a framework for urbanism and
recovery’. Journal of Landscape
Architecture 6(2), p. 43
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1. MINIMAL HUMAN
VULNERABILITY

2. DIVERSE LIVELIHOODS
AND EMPLOYMENT

3. EFFECTIVE SAFEGUARDS
TO HUMAN HEALTH & LIFE

Minimising underlying human
vulnerabilities enables individuals
and households to achieve a standard
of living which goes beyond mere
survival. A basic level of wellbeing also
allows people to deal with unforeseen
circumstances. This is only possible
once their physiological needs are met
through a basic level of provision of food,
water and sanitation, energy and shelter.

Diverse livelihood opportunities and
support mechanisms allow citizens
to proactively respond to changing
conditions within their city without
undermining their wellbeing. Access
to finance, skills training and business
support enables individuals to pursue
a range of options to secure the critical
assets necessary to meet their basic
needs. Long-term, secure livelihoods allow
people to accrue personal savings that
will support their development, as well as
their survival during times of crisis.

Health systems are critical to the dayto-day prevention of illness and the
spread of disease, as well as protecting
the population during emergencies.
They comprise a diverse suite of
practices and infrastructure, which
help to maintain public health and treat
chronic and acute health problems.

This relates to the extent to which
everyone’s basic needs are met.

1.1 Safe And Affordable Housing
Safe housing that is affordable for
all city residents.
1.2 Adequate affordable
energy supply
Sufficient and affordable energy
supply for all.
1.3 Inclusive access to safe
drinking water
Access to an adequate supply of
safe drinking water.
1.4 Effective Sanitation
Safe, reliable and affordable
sanitation provided to all areas of
the city.
1.5 Sufficient affordable
food supply
Sufficient and affordable food
supplies for all.

This relies on integrated health
facilities and services, and responsive
emergency services.

This is facilitated by access to finance,
ability to accrue savings, skills training,
business support, and social welfare.

3.1 Robust public health systems
Robust monitoring and mitigation
of public health risks.

2.1 Inclusive labour policies
Inclusive labour policies and
standards, with an effective welfare
system for low income groups.

3.2 Adequate access to
quality healthcare
Adequate and inclusive access to
quality general healthcare.

2.2 Relevant skills and training
Effective mechanisms for matching
skills to the current and emerging
employment marketplace.

3.3 Emergency medical care
Adequately resourced emergency
medical services.

2.3 Local business development
and innovation
Thriving, adaptable and inclusive
local business environment.

3.4 Effective emergency
response services
Adequately resourced emergency
response services.

2.4 Supportive financing mechanisms
Inclusive and resourceful finance
mechanisms to enable businesses
to adapt to changing circumstances
and put in place contingencies for
shock events.
2.5 Diverse protection of livelihoods
following a shock
Resourceful and inclusive measures
to support businesses and workers
following a shock.
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4. COLLECTIVE IDENTITY
AND MUTUAL SUPPORT

5. COMPREHENSIVE
SECURITY & RULE OF LAW

6. SUSTAINABLE ECONOMY

Communities that are active,
appropriately supported by the city
government and well-connected with
one another contribute to the bottomup creation of a city with a strong
identity and culture. This enables
individuals, communities and the city
government to trust and support
each other, and face unforeseen
circumstances together without civil
unrest or violence.

A comprehensive and contextually
appropriate approach to law
enforcement facilitates the reduction
and prevention of crime and corruption
in a city. By instituting a transparent
justice system based on ethical
principles, cities can uphold the rule
of law and promote citizenship in
daily life. These norms are critical to
maintaining order during times of
stress. Well planned and resourced
law enforcement facilitates peaceful
recovery, and ensures a healthy
population by reducing crime-related
injury, fatality and stress.

A robust economic system is critical to
sustaining the investment that a city
needs to maintain its infrastructure
and provide for its communities. It
helps to create contingency funds that
both the private and public sectors can
use to respond to emergencies and
unforeseen events. As a result, cities
are better able to respond to changing
economic conditions and pursue longterm prosperity.

This is observed as active community
engagement, strong social networks and
social integration.
4.1 Local Community Support
Cohesive social structures providing
support at individual, household and
local community level.
4.2 Cohesive communities
Cohesive, harmonised
communities across the city.
4.3 Strong city-wide identity
and culture
Cohesive local identity and culture,
in which all citizens feel a sense of
belonging in the city.
4.4 Actively engaged citizens
Citizens actively engage,
express opinion and participate
within society.

This includes law enforcement, fair
justice, and prevention of crime
and corruption.
5.1 Effective systems to deter crime
Integrated, collaborative and
resourceful mechanisms to
deter crime.
5.2 Proactive corruption prevention
Fair and transparent systems
to fight corruption and promote
justice.
5.3 Competent policing
Effective policing measures and
systems for a safe and secure city.
5.4 Accessible criminal & civil justice
Effective, affordable, impartial and
accessible mechanisms to promote
justice and resolve civil disputes.

This is observed in sound management
of city finances, diverse revenue streams,
and the ability to attract business
investment, allocate capital, and build
emergency funds.

6.1 Well-managed public finances
Robust monitoring and mitigation of
public health risks.
6.2 Comprehensive business
continuity planning
Resourceful, reflective and flexible
business continuity planning across
both public and private sectors.
6.3 Diverse economic base
Robust, flexible and diverse
local economy.
6.4 Attractive business environment
Diverse and resourceful
investments within the city, driven
by a strong urban brand and
economic and social environment.
6.5 Strong integration with regional
and global economies
Strong integration between
the city’s economy and wider
economic systems.
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7. REDUCED EXPOSURE
AND FRAGILITY

8. EFECTIVE PROVISION OF
CRITICAL SERVICES

9. RELIABLE MOBILITY AND
COMMUNICATIONS

Conservation of environmental assets
preserves the natural protection
afforded to cities by ecosystems.
Among other things, this might include
the absorption of tidal surges by
coastal wetlands or fluvial flooding by
upstream woodlands. The protective
function of infrastructure relies on
appropriate design and construction.
This is as important for homes, offices
and other day-to-day infrastructure
as it is for specific defences, like flood
barriers. Working together, both natural
and man-made assets help to improve
protection against severe conditions,
avoiding injury, damage or loss.

Ecosystems and infrastructure both
provide critical services to urban
populations. However, these services
depend on more than just the presence
of assets; their quality and performance
are only maintained through proactive
management. During times of
stress, some ecosystem services and
infrastructure become central to the
city functioning. Well-maintained
systems are better able to accommodate
abnormal demand, withstand unusual
pressures and continue functioning.
Well-established management practices
create enhanced knowledge of system
components, so that infrastructure
managers are better prepared to restore
disrupted services.

Reliable communications and mobility
create daily connectivity between
places, people and services. This fosters
a positive environment for everyday
working and living, builds social cohesion,
and also supports rapid mass evacuation
and widespread communication during
emergencies.

This relies on a comprehensive understanding
of the hazards and risks to which a city
is exposed, the extent to which this
understanding that informs the development
of integrated strategies to physically protect
the city combining sound environmental
stewardship, robust design and maintenance
of man-made infrastructure, and enforcement
of appropriate building codes & regulations.

7.1 Comprehensive hazard and
exposure mapping
Robust systems in place to map the
city’s exposure and vulnerability to
hazards based on current data.
7.2 Appropriate codes, standards
and enforcement
Building and infrastructure codes
and standards are forward looking,
appropriate to local context and
risk profiles, and enforced.
7.3
Effectively managed protective
ecosystems
Well-developed understanding and
acknowledgement of the role of
ecosystems in providing physical
7.4 protection to the city.
Robust protective infrastructure
Integrated, forward-looking and
robust network of protective
infrastructure that reduces
vulnerability and exposure of
citizens and critical assets.

This results from active management and
maintenance of ecosystems, and from
diversity of provision, redundant capacity,
and adequate maintenance of essential
utility services, combined with robust
contingency planning.
8.1 Effective stewardship
of ecosystems
Robust mechanisms are in place
to maintain and enhance the
ecosystem services that benefit
city residents.
8.2 Flexible infrastructure
Critical services within the city are
supported by diverse and robust
infrastructure, which has been
appropriately planned and delivered.
8.3 Retained spare capacity
Demand on critical infrastructure is
minimised through the resourceful
and flexible use of key resources.

This is enabled by diverse and affordable
multi-modal transport systems and
information and communication
technology (ICT) networks, and
contingency planning.
9.1 Diverse and affordable
transport networks
Diverse and integrated transport
networks, providing flexible and
affordable travel around the city
for all.
9.2 Effective transport operation
and maintenance
Effective management of the city’s
transport network to provide
quality, safe transport.
9.3 Reliable communications
technology
Effective and reliable
communication systems that are
accessible by all.
9.4 Secure technology networks
Robust, effective mechanisms in
place to protect the information and
operational technology systems on
which the city is dependent.

8.4 Diligent maintenance & continuity
Robust monitoring, maintenance
and renewal of essential utility
infrastructure, with effective
contingency planning.
8.5 Adequate continuity for critical
assets and services
Resourceful, reflective and flexible
continuity plans to maintain utility
services to critical assets during
emergency situations.

C I TY R E S ILIE N CE IN D EX - THE RO C KEFELLER FO U N DATI ON | ARUP

23

rated
lanning
ent P
opm

g
Inte

De

po

ak

Em

HE

AL

TH

t

IP

W

Hu

AD
LE

Eff

NG

to

EI

ER

LB

SH

EL

e Le
ade
rsh
Mana
ip
gem
&
ent

d

en

&

oo

St

Y

rs
e
Em L
p

ih

EG

d

ve

ym

&

ST

T
RA

Di

an

s
es
in n
s
u e
l b pm
ca elo nov
o
L ev in
d nd
a
pp
Su e
m

el

eh

s

al H
um
an
Vulne
rabi
lity

lo

ol

r
de

Minim

iv

w

er

ed

vel

Adequ
ate affo
rd
energy
supply able
Inclu
s
to sa ive acce
ss
f
drin e
king
wate
r
Effe
ctiv
e sa
nita
tion
Su
fﬁc
foo ien
ds ta
up ffor
ply
da
ble
Inc
po lusi
v
lic
ies e la
bo
Re
ur
l
an ev
d an
tra t s
in kil
in ls
g

Robust planning
approval process

go
ver Com
nm
ent preh
e
ma emer nsive
na gen
ge
Com
me cy
ha
p
nt
and zard m rehen
oni sive
risk
ass torin
ess
me g
nt
Proa
mult
c
i-sta
keho tive
colla
ld
bora er
tion
Effectiv
e co-ord
ination
govern with other
ment b
odies
Appropriate
government
decision-making

priate
Appro use
land
ning
and zo

tive
sulta
Con rocess
p
ning
plan
ive
ens &
reh ng
mp itori ent
n
Co
m
mo ge
a
city man
ms
ta
nis to
da
ha s
ec nitie ith
e m mu ge w ent
tiv
a
ec comeng ernm
Eff for
v
go

co
m
m
an un W
d ity ide
pr a s
ep wa pr
ar re ea
ed ne d
ne ss
ss
Ad
ed eq
uc uat
a
e
fo tion
ra
ll

Safe and
affordable housing

LE A DERSHI P
AND
ST R AT EGY

ma

Effectiv

ea
nH

Secure technology

ic

a

Co

m

pr

eh

e

Ru

La

ns

le

s

ra

Strong in
with regi
global ec

ve
Attracti
m
environ

CI T Y RESI L I ENCE I NDEX - T HE ROCK EFEL L ER FOUNDAT I ON | ARU P

ehensive
zard and
apping

to

Pr
pr oa
ev cti
en v
tio

g
in
lic
po
nt
te
pe
l
m
na
mi
Co
cri e
ble tic
ssi il jus
ce
Ac civ
d
an
ed
ag es
an
c
ll-m nan
We lic ﬁ
b
sive
pu
hen
pre
Com ness pla
i
bus inuity
t
con
rse
Dive mic b
o
econ

le
inab
Susta
m
o y
Econ

in
f

w

Se

cu

Y

of

e

it

N

M

e

iv

O
EC

O

iv

Cr

ct

of

fe

F
st lex
ru ib
se ctu le
ste
r
r
wa Eff vice e
e
ec rdsh ctiv s
os
e
ys ip o
Ro
te
f
bu
m
st
s
inf prote
ras
tru ctive
ctu
re
vely
man
pro aged
eco tective
syst
ems
propr
ia
stand te
ard
rceme s
nt

y&

&

RE

rit

U

SO

CT

CI

RU

ET

Y

ST

Ef

24

Co

RA

llec

ti

INF

&
ty
bili
e Mo tion
Reliabl
a
unic
Comm

networks
This dimension
is underpinned by knowledge. A
le
resilient city
Reliab learns from the past and takes appropriate
s
ication
n
u
m
action
com based
logyon evidence. This means a city must
techno
have effective
port leadership and urban management,
rans
ive t ion and
t
c
e
Eff
rat
ce
characterised
ope ntenan by inclusive governance involving the
mai
government, business
and civil society, and evidencele
ab s
d
r
ffo ork
based decision-making.
A city must also empower its
& a tw
&
rse ort ne
e
v
ity
i
p
Einformation
u
D
s
n ts
n
stakeholders
by
providing
access
to
and
i
CO
a
t
r
t
on asse es
c
SY
l vic
e
t
a
a itic er individuals Pand organisations
ST
education,eso
can take
qu cthat
r ds
r
EM
ce
l S ov
Ad for an
an
S
i
n
s
e r important
appropriate action.inteIt is equally
to ensure
vi ion
a
ce
ed y
m
n
i it integrated
t
s
that the city develops
in
way that aligns
c
ta an
en
Re apa
lig
Re
Di
c
d uplans
the city’s vision with sectoral
strategies and
and
re
ced
a
Expo
sp
and
sure
Frag
individual projects.
ility

10. EFFECTIVE LEADERSHIP
AND MANAGEMENT

11. EMPOWERED
STAKEHOLDERS

12. RELIABLE MOBILITY AND
COMMUNICATIONS

Clear and purposeful leadership
promotes trust, unity and a shared
understanding of a city’s trajectory.
Leadership is a key ingredient
in encouraging individuals and
communities to take action during
challenging times. A committed city
government that takes decisions on the
basis of sound evidence enables a city to
thrive from day to day, and to respond
to shocks and stresses.

Individuals and communities that
know what to do during unexpected
events are invaluable assets to a city.
The provision of early warnings and
access to education, information and
knowledge empowers citizens and
gives them the tools to take appropriate
decisions in the face of shocks and
stresses. As a consequence, urban
stakeholders are better positioned to
act, learn, and adapt.

This is enabled by trusted individuals,
multi-stakeholder consultation, evidencebased decision-making and disaster risk
reduction activities.

This is underpinned by education for
all, and relies on access to up-to-date
information and knowledge to enable
people and organisations to take action.

Development plans and land use
regulations are instruments that
cities use to coordinate and control
urban development and guide future
investments. The creation and
implementation of plans and regulations
ensures that individual projects and
programmes are aligned and sufficiently
address uncertainty. Integrated plans
create a formalised framework to deal
with multidisciplinary issues, such as
climate change, disaster risk reduction
or emergency response.

10.1 Appropriate government
decision-making
Transparent, inclusive and
integrated government decisionmaking and leadership.

11.1 Adequate education for all
Affordable, quality education for all.

10.2 Effective co-ordination with
other government bodies
Integrated and flexible
communication and
collaboration between city,
state and national government.
10.3 Proactive multi-stakeholder
collaboration
Inclusive and constructive
collaboration between all actors
involved in city decision-making.

11.2 Widespread community
awareness and preparedness
Inclusive efforts to build public
awareness of risks.
11.3 Effective mechanisms for
communities to engage
with government
Inclusive, integrated and
transparent mechanisms for
communication and coordination
between the city government
and citizens.

10.4 Comprehensive hazard
monitoring and risk assessment
Effective systems to monitor
potential hazards and assess risk.
Comprehensive government
10.5 emergency management
City leadership that has
sufficient capacity and
flexibility to effectively manage
emergencies.
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This is indicated by the presence of a
vision, an integrated development strategy,
and plans that are regularly reviewed and
updated by cross-departmental groups.

12.1 Comprehensive city monitoring
and data management
Regular monitoring and analysis of
relevant data undertaken to inform
city planning and strategies.
12.2 Consultative planning process
Transparent and inclusive
process to develop planning
policies and strategies.
12.3 Appropriate land use
and zoning
Integrated and flexible land use
and zoning plans that ensure
appropriate development of
the city.
12.4 Robust planning approval process
Transparent, robust planning
approval mechanisms, consistent
with planning policy and strategy.
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QUA L I T IE S
OF
RE S I L I E N T
SYS T E M S

INDICATORS

1 Minimal human
vulnerability

2 Diverse livelihood
and employment

The City Resilience Index assesses
the qualities of resilience in city
systems. These qualities are important
characteristics that prevent breakdown
or failure: inclusiveness, integration,
reflectiveness, resourcefulness,
robustness, redundancy, and flexibility.
Our research suggests that some
qualities – integration and inclusiveness
– should be promoted across all city
systems, whilst others are more
important in some systems than
others. The diagram below illustrates
the relevance of each quality to each
indicator.
For example, housing that is affordable
(inclusive) and safe (robust) can
enhance city resilience to stresses
and shocks such as overcrowding and
earthquakes. These qualities provide
a more complete measure of resilience
than conventional sustainability
indicators such as energy efficiency.

3 Effective safeguards to
human health and life
4 Collective identity &
community support
5 Comprehensive security
and rule of law

6 Sustainable economy

7 Reduced exposure
and fragility

8 Effective provision of
critical services

9 Reliable mobility
and communications

10 Effective leadership
and management

11 Empowered stakeholders

12 Integrated
development planning

26
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GOALS

QUALITIES
INTEGRATED

INCLUSIVE

REFLECTIVE

RESOURCEFUL

ROBUST

REDUNDANT

FLEXIBLE

1.1 Safe and affordable housing
1.2 Adequate affordable energy supply
1.3 Inclusive access to safe drinking water
1.4 Effective sanitation
1.5 Sufficient affordable food supply
2.1 Inclusive labour policies
2.2 Relevant skills and training
2.3 Dynamic local business development
and innovation
2.4 Supportive financing mechanisms
2.5 Diverse protection of livelihoods
following a shock
3.1 Robust public health systems
3.2 Adequate access to quality healthcare
3.3 Emergency medical care
3.4 Effective emergency response services
4.1 Local community support
4.2 Cohesive communities
4.3 Strong city-wide identity and culture
4.4 Actively engaged citizens
5.1 Effective systems to deter crime
5.2 Proactive corruption prevention
5.3 Competent policing
5.4 Accessible criminal and civil justice
6.1 Well-managed public finances
6.2 Comprehensive business continuity planning
6.3 Diverse economic base
6.4 Attractive business environment
6.5 Strong integration with regional and
global economies
7.1 Comprehensive hazard and exposure mapping
7.2 Appropriate codes, standards and enforcement
7.3 Effectively managed protective ecosystems
7.4 Robust protective infrastructure
8.1 Effective stewardship of ecosystems
8.2 Flexible infrastructure services
8.3. Retained spare capacity
8.4 Diligent maintenance and continuity
8.5 Adequate continuity for critical assets
and services
9.1 Diverse and affordable transport networks
9.2 Effective transport operation & maintenance
9.3 Reliable communications technology
9.4 Secure technology networks
10.1 Appropriate government decision-making
10.2 Effective co-ordination with other
government bodies
10.3 Proactive multi-stakeholder collaboration
10.4 Comprehensive hazard monitoring and
risk assessment
10.5 Comprehensive government
emergency management
11.1 Adequate education for all
11.2 Widespread community awareness
and preparedness
11.3 Effective mechanisms for communities
to engage with government
12.1 Comprehensive city monitoring and
data management
12.2 Consultative planning process
12.3 Appropriate land use and zoning
12.4 Robust planning approval process
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BA S I S O F
A S S E S S M E N T A ND
MEASUREMENT

4

D IM E N SIO N S

For example:
health and well-being; Infrastructure
& ecosystems. The four dimensions
address factors related to people,
organisation, place and knowledge in
a city.

The Index provides a means to assess
ans measure the extent to which the
city is achieving the 12 goals, based
on 52 indicators. It will provide cities
with a comprehensive, credible, and
technically-robust means to assess
and monitor their resilience in order to
inform urban planning and investment
decisions. In this way, cities will be
better able to survive and thrive in the
face of diverse stresses and shocks.
The Index enables cities to assess and
measure their present-day performance

28

12

G OAL S

For example:
minimised human vulnerability,
sustainable economy.

and also assess their trajectory towards
a more resilient future. This is achieved
through assessment and measurement
of both qualitative and quantitative
information.
Cities can to use the Index to identify
and understand their trajectories
towards resilience by considering what
they are currently doing to improve
their performance (within each subindicator area). As it is generally not
possible to quantitatively measure
future performance, the Index gathers

52

I NDI CATORS

For example: protection of
livelihoods following a shock.

qualitative data that will help signpost
the city’s resilience trajectory. This
assessment process involves the city
contemplating their own performance
(including the actions they are
undertaking) against each sub-indicator,
based on a series of qualitative
questions. Cities assign a quantitative
score based on guidance that defines
what worst and best performance could
look like.
Cities can also measure their presentday performance based on quantified
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Q UALI TAT I VE

ASSESSES T HE ADEQUACY OF T HE M ECHANI SM AN D
PROCESSES I N PL ACE TO ACHI EVE T HE OUTCOME
ART I CUL AT ED BY T HE I NDI CATORS

15 6

P RO MP T Q U ES TIO N S
(AVERAGE O F 3 P ER
SU B -IND IC ATO R)

Scored on a linear scale between 1 and 5, based upon
consideration of a ‘best case’ and ‘worst case’ scenario
relevant to a particular area of
city performance.
For example:
WORST CASE

The majority of households
and businesses are understood
to be uninsured in respect of
the high risk hazards facing
the city. Affordable insurance
cover is not available to most
household and businesses. The
city government does not have
access to adequate, available
funds capable of covering
the estimated uninsured
household losses following a
major shock event ...

BES T CAS E

Assessments have been
undertaken to assess the
proportion of households and
businesses within the city that
have adequate insurance against
high risk hazards facing the city.
Measures have been put in place
to encourage all households and
businesses to obtain adequate
levels of insurance for losses that
could be incurred by high risk
hazards facing the city ...

Q UAN T I TAT I VE
15 6

P RO MP T Q U ES TIO N S
(AVERAGE O F 3 P ER
SU B -IND IC ATO R)

Scored on relevant city data in a specific unit as a
globally applicable metrics of reilience. A score from
1 to 5 is then automated, based on a standardised
performance scale.
For example:

For example:
to what extent
are households
and businesses
within the city
insured against
high risk hazards
facing the city?

data where possible. As resilience is
an abstract concept that can only be
truly measured following a real-life
shock or period of stress, this part
of the City Resilience Index is based
on proxy measurements within each
sub-indicator which indicate how
the city is currently performing. This
quantitative part of the Index allows
cities to establish a baseline, identify
aspects of their resilience profile that
may need strengthening, compare
performance between jurisdictions and
track progress over time.

IDENTIFIES QUANTITATIVE METRICS THAT CAN BE USED BY
CITIES AS PROXIES FOR PAST AND CURRENT PERFORMANCE
IN RELATION TO THE INDICATORS

percentage of buildings with insurance cover for high
risk hazards relevant to the city- %

Combined, these two complementary
perspectives will enable cities to
develop a deeper understanding of
the systems, processes and functions
that shape a city’s resilience profile.
Armed with this knowledge, they will
be able to understand their current
performance and assess their future
trajectories, identify appropriate action
to strengthen resilience and track
progress over time.
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ONLINE
PL AT F O R M

An online platform has been developed
as a user-friendly, web-based tool
to help collect and analyse data,
generating a city’s resilience profile.
The platform has been developed
primarily for use by city governments
and their partners. It’s aimed at those
who are in the best position to gather
administrative data, to use findings
from the assessment to inform policy
and planning decisions, and to track city
progress over time.
Designed as a self-assessment, the
platform generates a resilience profile
that reveals a city’s specific strengths
and weaknesses, creating a baseline
to plan from and measure future
progress against.
The research reports describing the
development of the City Resilience
Index and online platform designed
for carrying out a city’s resilience
assessment can be accessed at www.
cityresilienceindex.org.

30
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City resilience profile
The online platform is designed to
facilitate data entry and generate
resilience profiles – qualitative,
quantitative, qualities, that illustrates
performance against the 12 goals
and 7 qualities, plus a dashboard
that summarises performance in
more detail – in relation to the 52
indicators. Together they enable cities
to understand and communicate their
resilience, importantly to identify what
action might be taken to improve their
resilience, or their ability to measure
their resilience.
In forthcoming developments of the
online platform, city users will be able
to link to relevant urban solutions that
may influence a city’s actions to become
more resilient.

I NTEGRATED
I NCLUS I VE
REFL ECTI VE
RES O URCEFUL
RO B US T
REDUNDANT
FL EXI B L E

QUALITIES PROFILE
The qualities profile represents a
set of qualities that describes the
behaviour or performance of the
urban systems in relation to resilience.
These qualities enable cities to
withstand, respond and adapt more
readily to shocks and stresses.
C I TY R E S ILIE N CE IN D EX - THE RO C KEFELLER FO U N DATI ON | ARUP
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The location and colour of
the circle alongside each
Goal illustrates its aggregate
score, generated from the
objective data gathered by
City Assessors.
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QUALITATIVE RESILIENCE PROFILE

QUANTITATIVE RESILIENCE PROFILE

COMPLETENESS PROFILE

An example of a Qualitative Resilience
Profile is shown across. The Resilience
Profile is the composite of City
Resilience Index Goals, based on
the average scores of each relevant
Indicator. Indicator Scores are
generated from an average of the
relevant Qualitative Scenario Scores
assigned by City Assessors.

An example output produced from the
Quantitative Metrics is shown across.
The Quantitative Resilience Profile is
the composite of City Resilience Index
Goals, based on the average scores
of each relevant Indicator. Indicator
Scores are generated from an average
of normalised Quantitative Metric
Data assigned by City Assessors. The
location and colour of each circle within
the profile demonstrates a score from
‘very poor’ to ‘excellent.’

The completeness diagram show the
extent to which the city provided
answers and data in order to generate
the quantitative profile.
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BUILDING
RESILIENCE

BUILDING CROSSSECTORAL LEADERSHIP
FOR DISASTERS, SURAT

As the fastest growing city in India,
and despite its economic prosperity,
Surat struggles to keep up with
demands on its infrastructure and
services. It has experienced several
shocks in recent decades, including
floods, social unrest and
an outbreak of the pneumonic
plague. This has strongly influenced
the city’s successful efforts to
enhance resilience.

the chances of a recurrence. This
event also raised awareness of public
health generally and the wellbeing
of the workforce to contribute to
economic prosperity. The local
government put in place measures to
prevent rapid disease spread, such
as monitoring at household level, and
provided local health centres in the
most vulnerable areas to anticipate
and respond to a disaster.

Surat is well-known for its flooding
challenges. However, 20 years
ago, a chain reaction following a
flood permanently changed Surat’s
approach to flood management. After
the flood in 1994, poor sanitation in
vulnerable communities is reasoned
to have caused an outbreak of
pneumonic plague. While the number
of suspected cases was limited, the
unexpected nature and fear of a
relatively unknown disease caused
panic which started locally but quickly
spread nationally and internationally.

It took longer to restore trust in the
security of Surat after the disaster
than it did to clean up the streets
and control the disease. This lack
of trust delayed residents from
returning to the city and impacted
heavily on business continuity. In
light of this, the business community,
led by the Chamber of Commerce,
now contributes strong leadership
in planning for disasters and being
on the ground during emergencies,
helping to disseminate information
and resources. This complements
government recognition of the
importance of providing fast, reliable
information to the public about
emergencies and their management.

Following this catastrophe, a
municipal commissioner was
put in place to lead the city back
to normality and rebuild trust
internally and externally. There was
a recognised need for improved
infrastructure, such as sewerage
and stormwater drainage, as well as
better flood management to reduce

D O O R TO DOOR SOL I D WAST E
CO LLEC TION © JNNURM
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CI VI L HOSPI TAL QUARAT I NED BY
I NDI AN M I L I TARY OFFI CI AL S
© L AURI E G ARET T
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“Surat started off as a
place with household
workplaces specialising in
high skill products –hand
woven textiles, diamond
cutting/polishing and
embroidery. Due to
scarcity of labour,
competition in the
country and demand
for craftsmanship,
employers had to be
nice to their immigrant
employees – they
needed to retain their
employees. They tried to
understand their issues
and treated them like
family…This sentiment
has continued.”

Learning from
previous disasters
has helped Surat
to cope with new
challenges, through
evolving systems
and developing new
practices.

Elected standing commitee member
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ADDRESSING SEISMIC RISK
BEYOND BUILDING CODES,
CONCEPCIÓN

Social systems and
communications
were critical to
allow a rapid
response after a
major earthquake
in Concepción.

EMERGENCY DRI L L AT CONCEPCI ÓN
MU NIC IPAL I T Y

ARRI VAL OF M I L I TARY TO CORO N E L ,
G RAN CONCEPCI ÓN © RADI O B IO B IO/
L EESLY L EAL

Events following the massive 8.8
earthquake that hit Concepción’s
metropolitan area on 27 February
2010 highlight the physical and social
aspects of resilience. Due to the
presence and enforcement of building
codes in Chile, buildings sustained
moderate damage and there was limited
loss of life considering the magnitude
of the earthquake. Critical services
– electricity, water and sewerage
networks – were disrupted and
transport came to a standstill.

Bio, thanks to its continuity planning
and back-up systems. By providing the
public with a source of information
about what was happening and enabling
residents to communicate with one
another, the radio station became a
centre point for keeping some level of
social stability.

What was unexpected was the almost
total breakdown of communication
networks: internet, telephone and radio.
Officials were unable to communicate
with each other, obtain help from
disaster management agencies in
Santiago, or inform the public as
to what was happening. Reports of
food shortages, looting and arson
led to rumours about gangs stealing
from homes. An overriding sense of
insecurity led to panic, which escalated
into widespread looting and anxiety.
Neighbours demonstrated community
cohesiveness by joining forces to protect
each other and setting up shifts to keep
watch after dark and guard their home.

Order was gradually restored after the
arrival of the military and the imposition
of a curfew that was welcomed by
the population. The level of social
instability after the disaster, as well
as its link to inadequate emergency
communications, were key learning
points for the city. The situation in
Concepción after the earthquake
demonstrates that it can take a city
longer to recover from the social and
human impacts of disasters than to
restore the physical elements.

The only communication network that
continued to function was Radio Bio

36
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“In Concepción we had
two earthquakes: the
8.8 one and the social
earthquake – looting,
arson… I think the last
one affected our soul
most violently.”
Mayor of Concepción
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ENHANCING RESILIENCE
THROUGH COMMUNITY-LED
ACTIONS, NEW ORLEANS

“A lot of residents
feel a strong sense
of belonging here.
They had a chance
to evacuate and start
a life somewhere
else, but most of
them chose to come
back here because
it reminded them
of a little Vietnam.
This really feels like a
community – you can’t
keep a secret here,
people are so close.”
Deputy Director of Mary
Queen of Vietnam Community
Development Corporation

38

The city of New Orleans has endured
two significant disasters recently:
Hurricane Katrina in 2005 and the
BP oil spill in 2010. Located close
to both the Gulf of Mexico and Lake
Pontchartrain, many local residents
rely on these water resources for
their livelihoods in the fishing and
food processing industries. One such
community is the city’s Vietnamese
community in the neighbourhood of
Versailles. Their proximity to open
water has made the community
particularly vulnerable to the recent
disasters. Their response illustrates
the importance of social aspects of
resilience, particularly the fundamental
role of strong, unified communities.

RETAIL AC T I VI T I ES I N VERSAI L L ES

Katrina displaced almost the entire
population of Versailles; destroyed
and damaged homes and businesses,
including fishing boats; forced the
permanent closure of the nearest hospital
and schools; and left the community
temporarily without power or water.
Galvanised by the leadership of the local
Catholic priest, himself supported by a
network of community leaders, evacuated
residents began to return to Versailles a
few weeks after Katrina. Learning that
the government was unable to provide
the necessary resources for the recovery
as quickly as they were needed, the
community rebuilt both its physical and
social structures on its own.

Resumption of Catholic masses at the
Mary Queen of Vietnam church – led
by the priest who had displayed such
leadership – helped to promote a sense
of normality, and reminded residents
of their shared religion, their common
language (Vietnamese) and their
collective identity and cultural heritage.
Residents were encouraged to rebuild
their homes by bartering their skills
with one another. For example: local
electricians helped to restore power to
the homes of roofers; in exchange, the
roofers helped to replace damaged tiles
and roofs on the electricians’ homes.
In 2006, the Mary Queen of Vietnam
Community Development Corporation
(MQVN CDC) was founded to help
local residents rebuild not only their
homes but also their lives after Katrina.
This organisation still exists, promoting
redundancy by providing social services
and care in the continued absence of
health facilities in the neighbourhood,
and also training residents in alternative
livelihoods.
The Deepwater Horizon BP oil spill
in 2010 polluted many of the fishing
waters that local fisherfolk relied on for
their livelihoods. The MQVN CDC now
re-trains fisherfolk in market gardening
and aquaponics, providing them with
alternative livelihood options.

ORIGINAL HOMES OF THE FIRST
VIETNAMESE MIGRANTS IN NEW ORLEANS
(DAMAGED BY HURRICANE KATRINA)
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Communities unite
behind strong
neighbourhood
identities in
New Orleans to
overcome disaster.
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BALANCING NATURAL
RESOURCES UNDER
CHALLENGING
CONDITIONS, SEMARANG

F LO O D IN G IN S E MARAN G S TREETS

S E M A R A N G WAT E RFRO NT ©
RO C K F E LLE R F O UN DATIO N

Semarang suffers from regular flooding
and landslides. These issues are made
worse by inadequate basic services
provided to some of the residents,
which cause them to extract water
locally. This is an example of the interrelationships between stresses, which
lead to further problems.
Drinking water in Semarang is not
easily accessible for some communities.
Despite their proximity to water,
residents in Semarang’s coastal
communities are often most affected
by water shortages. They commonly
purchase water of unknown quality
from formal or informal vendors. Wells
are another alternative water source
for communities or individuals who
cannot be supplied by water mains.
However, in some coastal areas wells
are becoming salinised, while wells in
other parts of the city are running dry
during periods of peak demand.
Forced to extract groundwater to meet
its residents’ basic needs, Semarang
is facing another significant urban
challenge. Land subsidence is a sideeffect of groundwater extraction,
taking place at a rate of up to 10cm a
year according to some estimates. This
environmental process has increased
the city’s vulnerability to flooding by
lowering the city’s ground level. Tidal
flooding, which occurs on a daily basis
in some communities, has significant
impacts on communities living along
the coast. Homes, shops and roads are
regularly flooded, and fishpond farmers
have had their fish stocks washed out
to sea, affecting their livelihoods.

nets in their ponds to reduce loses
during floods. With the support of
local universities, some fishpond
farmers have also experimented with
cultivating mussels as an alternative
crop, as they grow tethered to rocks
rather than floating free in the water.
Close by, in Semarang Port, privateand state-owned businesses appear
to be far less affected by coastal
flooding. With larger financial
resources at their disposal, they
have been able to invest in hard
infrastructure – such as automatic
pumping systems – to reduce
operational disruption caused by
flooding. Businesses have also
improved their transport access to
the Semarang Port area by laying
a new road 50cm higher than the
previous road level. This local
adaptation enables access to the port
to continue during coastal flooding
events, allowing one of Semarang’s
key economic assets to function. This
ensures continuity in the availability
of goods, services and jobs, which
benefits the local communities, and
the wider city.

To prevent further damage to their
homes, some coastal communities
have installed floating floorboards
in their houses, and put aside money
every year to raise the height of their
houses. Fishpond farmers now use

40
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“There are three
water vendors in
this area, including
me… There is limited
water and the well is
getting dry.”
Water vendor

Semarang works
with, rather than
against, nature, to
maintain its systems
and assets, and to
protect lives and
livelihoods.
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MINIMISING
VULNERABILITIES
THROUGH MULTIPLE
APPROACHES, CALI

Cali is the third largest city in
Colombia, located in the broad, fertile
Cauca River valley. The city’s rapid
growth since the 1970s has forced
large numbers of people, often the
poorest, to live in flood-prone areas,
among them the Aguablanca district.
To improve these vulnerable areas,
the local government and grassroots
groups have developed parallel and
complementary approaches that serve
as an example of creating resilience.

passive surveillance of public spaces and
better control of illegal dumping next to
the levees.
Grassroots organisations, such as
Fundación Paz y Bien, have developed
community-led approaches to
address community vulnerabilities
that have been challenging for
the city government and threaten
social breakdown. With the aim
of empowering communities and
diversifying livelihoods, Fundación Paz y
Bien provides training, microfinance and
emotional support.

MAYOR OF CALI VISITING AGUABLANCA
DISTRICT © ALCALDÍA DE SANTIAGO DE CALI

Multiple actors
cooperate in Cali to
create and strengthen
vibrant communities,
through actions which
place community needs
and capacities centre
stage.
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The first levees to protect Aguablanca
from river flooding were built around 30
years ago, but the structural integrity of
the defences has been compromised over
time. Local residents have placed pipes for
domestic water supply through the levees
and extracted materials for construction
aggregates. To protect the levees, the city
government, supported by national and
international partners, is implementing
a number of interventions. In this
process, the municipality has recognised
that ensuring the robustness of the
infrastructure in the long term requires
the engagement of the local communities.
Providing information about the risks
associated with degrading infrastructure
has ensured that communities can
better appreciate the value of the flood
defence and understand how it works.
This integrated approach to community
participation has also resulted in the

COM M UNI T Y WORK SHOP AT FUN DACIÓN
PAZ Y BI EN

One of this organisation’s major
achievements is the implementation
of a popular microcredit programme in
Aguablanca. Their deep understanding
of the community’s problems has
enabled the organisation’s members
to develop a reflective and inclusive
approach that specifically targets needs
identified by the community itself. With
this approach, Fundación Paz y Bien
has helped to build a more cohesive
community and has become a key point
of support and guidance for families
suffering the impacts of violence,
extreme poverty, and economic
instability in Aquablanca.
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“How do we help?
We try to get where
the state is unable
to reach. We listen,
we support, and
work with the
social fabric of our
community.”
Fundación Paz y Bien volunteer
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VALUING SPATIAL
PLANNING AND
LEADERSHIP, CAPE TOWN

Many of the stresses currently faced
by Cape Town are the legacy of the
segregation and discriminatory
practices of South Africa’s apartheid
system. Apartheid planning processes
promoted spatial segregation
and resulted in disconnected
neighbourhoods and a limited transport
system in the city. These challenges
are starting to be addressed through
improved leadership and a new
approach to spatial planning.
MYCITI BUS AND FEEDER STATION, GARDENS

A TY P IC AL I NFORM AL HOUSE I N
SW EET HOM ES, K HAYEL I T SHA

Integrated
development is
helping tackle
the legacy of
apartheid, building
more cohesive
communities and
a more connected
city in Cape Town.
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Capetonians live in residential areas
which are still often categorised by
the race or economic status of their
inhabitants. New housing developments
typically only occur on the periphery
of the city, while redevelopment of
brownfield sites in the city is uncommon.
Integrated mixed-use developments
are extremely rare. Therefore, to travel
between home and work, residents rely
heavily on a limited transport network,
with few choices of route or safe and
affordable modes. Some areas of the city
still lack any public transport.
Particular areas of the city lack
basic services, specifically the
informal settlements in which 14%
of Capetonians live. Many of these
settlements exist in the flood-prone

Cape Flats area. The City of Cape
Town would like to relocate residents
in these settlements to safer locations
where they could provide them with
basic services such as water and
electricity. However, the city budget
is not sufficient to do so. The city
government also struggles to maintain
security in these areas. The conditions
of isolation and lack of basic needs and
security contribute to the residents’
lack of empowerment and a feeling of
being inadequately engaged in decisionmaking processes.
As part of an effort to address these
challenges, the City of Cape Town
has drafted a Spatial Development
Framework (2012) which promotes a
new integrated approach to planning
and development of neighbourhoods
and services. A new integrated
transport system – headlined by
the MyCiTi bus system – is also in
development by the government body,
Transport for Cape Town.
Within informal settlements, the City and
NGO partners are undertaking inclusive
re-blocking exercises to better engage
residents and increase community
cohesion. This involves rebuilding areas
within the settlements to allow greater
space for socialising and also to allow
access for service provision, particularly
for emergency services to respond to
incidents such as domestic fires.
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“The city wasn’t
designed by economic
forces; instead it
was designed by
social engineering.
Maybe we need social
engineering to change
it again?”
Representative of the
Cape Town Partnership
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TE S T I M O N IA LS

“It has given direction to the
discussion and helped to get us to
where we are with understanding
resilience in Glasgow quicker
than we otherwise would have.”
Head of Sustainability & the Environment &
Chief Officer for Resilient, Glasgow

“The City Resilience Index is an
excellent tool that highlights
areas of improvement, identifies
weaknesses and concentrates
minds towards finding innovative
ways to mitigate against risk. The
international and flexible nature
of the index enables a wider
understanding beyond that of the
usual local or national approach.”
Mayor of Liverpool
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“This ongoing research would help
a city improve its parameters like
infrastructure, economy, livelihood
and employment, security, law and
order. This will be included under
our city’s development plan.”
Deputy Mayor of Shimla

FOR M ORE I NFORM AT I ON

Sundaa Bridgett-Jones
e. SBridgettJones@rockfound.org
t. +1 212 852 8506
Sachin Bhoite
e. Sachin.Bhoite@arup.com
t. +44 20 7755 6702
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