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ABSTRACT ARTICLE HISTORY
Urban resilience has rapidly developed as a concept to assist urban actors Received 17 August 2022
to prepare for, and respond to, shocks and stresses experienced in cities. Accepted 23 January 2024

Urban resilience has been variously defined, and abstract and nebulous
resilience concepts can be difficult to apply in practice. Through a U o
. . . rban resilience;
research-practice partnership we sought to clarify the concept of urban evolutionary resilience; local
resilience and make it applicable to the multi-sectoral work of local government; resilience
government in Australia. By conducting a literature review and framework; Melbourne
researcher-practitioner workshops, we developed an urban resilience
framework to assist local government planning. We defined urban
resilience from an evolutionary perspective: The capacity of individuals,
communities, institutions, businesses and systems within a city to adapt,
survive, and thrive no matter what kind of chronic stresses and acute
shocks we experience, and to positively transform as a result. Evolutionary
urban resilience has four characteristics: recovery, persistence, adaptive
capacity and transformative capacity. We mapped these characteristics
to 10 core qualities of resilient urban systems: prepared, robust, spare
capacity, diverse, reflective, integrated, inclusive, flexible, future-focused,
and innovative. Resilience-building focuses on designing, delivering and
evaluating urban systems and programmes, to ensure that cities can
respond and transform in the face of growing ecological, economic and
social uncertainty. We discuss the various ways in which the framework
has been applied by the City of Melbourne. The framework may be
relevant to other jurisdictions in Australia and internationally, as it
provides the basis for implementing resilience across government
policy, projects and operations, and in partnership with communities
and other stakeholders.

KEYWORDS

Key policy highlights

o We developed a research-based and practice-relevant urban resilience framework for local gov-
ernment, consisting of the definition and qualities of resilient systems.

o Urban resilience is the capacity of individuals, communities, institutions, businesses and systems
within a city to adapt, survive and thrive no matter what kind of chronic stresses and acute shocks
we experience, and to positively transform as a result.

CONTACT Melanie Lowe @ melanie.lowe@rmit.edu.au; @ Centre for Urban Research, RMIT University, GPO Box 2476, Mel-
bourne, VIC 3001, Australia

© 2024 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this
article has been published allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent.


http://crossmark.crossref.org/dialog/?doi=10.1080/13549839.2024.2318571&domain=pdf&date_stamp=2024-04-26
http://creativecommons.org/licenses/by/4.0/
mailto:melanie.lowe@rmit.edu.au
mailto:
http://www.tandfonline.com

LOCAL ENVIRONMENT (&) 887

o We demonstrate how the framework is being applied by the City of Melbourne to communicate
the concept to stakeholders and embed resilience across the council’s policies and operations.

1. Introduction

Given the rapid urbanisation of countries around the world, cities have become a focus for building
resilience. Now home to the majority of the world’s population (United Nations 2018), urban areas
are the source of 70 per cent of global greenhouse gas emissions, consume two-thirds of the world’s
energy, and are major contributors to waste-generation, and environmental and biodiversity degra-
dation (Miinzel et al. 2021; Watts et al. 2021). Australia is one of the world’s most urbanised countries
with almost 90 per cent of its population living in urban areas (Australian Bureau of Statistics 2019).
This means that more people than ever before are dependent on interconnected city systems to
survive and thrive. Urban resilience - the focus of this paper - concentrates on responses to disrup-
tive events or issues that impact cities and towns (Ferguson, Wollersheim, and Lowe 2021). Cities face
an increasing likelihood of disruption and change, including from global warming and the COVID-19
pandemic, and are a crucial part of local mitigation, response and adaptation efforts (Watts et al.
2021).

The concept of resilience is used in many different fields - from ecology, to geography, psychology,
engineering, economics, politics, international relations, community development, environmental
management, sustainable development, public health, urban planning and urban studies (Davoudi
2012). Resilience refers to the capacity to respond to disturbances, such as extreme weather
events, health crises, environmental degradation and growing social inequalities. Yet there is no
agreed definition or approach, despite recent efforts to create a consistent understanding in the aca-
demic literature (e.g. Meerow, Newell, and Stults 2016; Sanchez, van der Heijden, and Osmond 2018)
and practice (e.g. the 700 Resilient Cities programme (Rockefeller Foundation 2021)). The ways in which
the concept is used depends on the discipline or viewpoint adopted. In the policy and academic lit-
erature, resilience is often linked to sustainability in some way. For example, climate resilience is
widely discussed as important for sustainable development, in terms of future-proofing urban
areas, assets and neighbourhoods (Ferguson, Wollersheim, and Lowe 2021). However, the distinction
between resilience and sustainable development is often unstated or unclear.

This paper aims to develop a research-based, practice-relevant urban resilience framework to
inform local government policies, plans and programmes. We specifically consider the application
of resilience concepts and qualities to local government in Australia — the closest level of govern-
ment to community, with a leading role in local resilience planning. However, the findings may
be relevant to other jurisdictions in Australia and internationally. The purpose was to determine a
framework that reflects the resilience evidence-base; is applicable to the multi-sectoral work of
local government; and could facilitate clear communication of the concept to diverse internal and
external local government stakeholders. This research was conducted as part of the urban resilience
and innovation research partnership between the City of Melbourne and The University of Mel-
bourne (Melbourne Centre for Cities 2021). The co-funded partnership interrogates the relationships
between urban decision-making and resilience, using action research to inform policy and practice.

2. Research-practice method

In early 2021, the City Resilience and Sustainable Futures team within the City of Melbourne ident-
ified the need to establish an agreed definition of resilience to inform their work with communities
and across the local council. Melbourne had been part of the first group of cities to join the Rock-
efeller Foundation’s 700 Resilient Cities (100RC) Centennial Challenge in 2013, discussed in Section
3. The Resilient Melbourne programme operated until 2020 across the whole metropolitan region
of Melbourne, involving 32 local governments. The transition from the metropolitan-wide Resilient
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Melbourne programme to the central municipal focus of the City of Melbourne provided an oppor-
tunity to review definitions and approaches to resilience, and reflect on recent experience of shocks
and stresses such as bushfires and the COVID-19 pandemic.

As a collaboration between university-based researchers and local government officers, the
research involved a review of recent academic and reputable grey literature, reflection on the
strengths and limitations of definitions, frameworks and tools used by Resilient Melbourne and the
100RC network, and a series of workshops to explore and agree on an updated urban resilience
framework. The literature review provided a narrative summary of the key resilience concepts and
their application in urban policy and practice, as the foundation for research-practice workshops
involving three university researchers and six City of Melbourne officers. The first workshop explored
a range of definitions of resilience and its relationship to sustainable development, as a key priority
for the City. The second workshop built on the first, to analyse resilience qualities and outline the
structure and content of the agreed framework (Lowe et al. 2021). Workshop participants discussed
and tested the relevance and application of the draft resilience qualities to real-world policy chal-
lenges facing the City of Melbourne. This paper synthesises the outcomes and early impacts of
the project, starting with the literature review findings, before presenting the agreed resilience
definition and framework and demonstrating how they have informed the development of the
City's resilience work programme.

3. The rise of urban resilience

Resilience has become a prominent topic for urban policy, practice and research since the turn of the
millennium (Davidson et al. 2019). It emerged at the intersection of urban sustainability, urban secur-
ity, risk and disaster management, and infrastructure systems engineering. Urban resilience con-
siders how cities can best avoid, prepare for, and respond to things that might go wrong. The
relatively recent policy interest in resilience is partly a response to escalating ecological and social
disruption and heightened risk of disasters such as extreme weather events and pandemics
(Gleeson 2013; Naughtin et al. 2022). Resilience has been increasingly embedded in security
policy and politics, including managing risks to urban areas and infrastructure (Ferguson, Woller-
sheim, and Lowe 2021; Gleeson 2013). However, resilience has gained traction across a range of
sectors that shape urban systems and at all levels, from global agencies through to local govern-
ments, and in the community and private sectors (Ferguson, Wollersheim, and Lowe 2021;
Laurien, Martin, and Mehryar 2022).

The Rockefeller Foundation’s 1T00RC programme represents one considerable effort to improve
the urban resilience of cities and regions. Starting in 2013, this global programme provided
member cities with “resources necessary to develop a roadmap to resilience” (Rockefeller Foun-
dation 2021, unpaginated). The T00RC programme was based on the premise that three converging
global megatrends — climate change, urbanisation, and globalisation - are impacting local commu-
nities across the world. In Australia, Melbourne and Sydney were both part of 100RC and now par-
ticipate in its legacy, the Resilient Cities Network (Resilient Cities Network 2021a). The programme
helped revitalise urban resilience efforts and promoted resilience thinking across different levels
of government in Australia. For example, Melbourne produced, among other things, a number of
key resilience policies and resources, including the Resilient Melbourne metropolitan-wide, intergo-
vernmental strategy (Resilient Melbourne 2016), Living Melbourne: our metropolitan urban forest
strategy (The Nature Conservancy and Resilient Melbourne 2019), and resilience training and work-
shops. This work has helped to share and build knowledge on resilience across metropolitan Mel-
bourne and beyond.

Embedding resilience thinking within local government has increased in importance in recent
years as Australian cities have responded to shocks such as the COVID-19 pandemic, flooding and
bushfires. Local governments are key agents for resilience building, with an emphasis on place-
based actions tailored to the particular challenges facing local communities (Torabi, Dedekorkut-
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Howes, and Howes 2017). To track the purpose of urban resilience thinking and policy, it is necessary
to ask: resilience to what, of what and for whom?

3.1 Resilient to what?

Urban resilience focuses on the impact and responses to shocks and stresses in cities and towns.
Shocks are acute or sudden events, including heatwaves, bushfires, floods, pandemics, and extremist
acts (Resilient Melbourne 2016). Stresses are long-term and chronic “challenges that weaken the
fabric of a city on a day-to-day or cyclical basis. Examples include sea level rise, increasing pressures
on healthcare services, unemployment, and deeper social inequality” (Resilient Melbourne 2016, 11).
Shocks and stresses can be linked (e.g. bushfire leading to increased mental health issues) and co-
occurrences can exacerbate challenges or generate new ones (Lowe et al. 2023). For example, the
COVID-19 pandemic is a shock that has exposed and intensified existing issues such as homeless-
ness, area-level disadvantage, and lack of access to green space.

Timeframes are important, because a focus on resilience to short term disruptions may emphasise
survival and persistence, while a longer-term perspective may require some form of system tran-
sition (Meerow and Newell 2019). Also, urban systems can be made resilient to specific shocks
and stresses (e.g. heatwaves, bushfires, flooding, pandemics, social inequalities) or have a more
general capacity to adapt and respond to all known and unknown disruptions. A balance
between the two is key. Systems need to effectively respond to specific threats and current con-
ditions, without this limiting general capacity to adapt to future conditions (Meerow and Newell
2019; Meerow, Newell, and Stults 2016).

3.2 Resilience of what?

This is a key question when building resilience in specific urban contexts, and often without an easy
answer. Cities are increasingly understood as complex adaptive systems, with a series of parts that
are both independent (self-organising) and interdependent (interacting with other parts) at the
same time (Dovey 2016; Walker and Salt 2006). There is great diversity in the structure, form, govern-
ance, function and experiences of cities. Resilience-building can focus on different urban systems
and sub-systems and their connections (discussed further in Section 5) depending on the aims
and scope of strategies or projects, the specific urban context, as well as the concept of resilience
adopted. To help identify and consider what elements of a city need to be the focus of resilience-
building, the City Resilience Framework developed for the 100RC programme described four
inter-related dimensions or sub-systems that contribute to resilience: Health & Wellbeing (incorpor-
ating essential and public health services and livelihood support); Economy & Society; Infrastructure
& Environment; and Leadership & Strategy (Rockefeller Foundation and Arup 2015).

The resilience implications of complex and interconnected urban systems and areas must be
considered and planned for (da Silva, Kernaghan, and Luque 2012; Fastiggi, Meerow, and Miller
2021). For example, it can be difficult to define system boundaries, including which aspects of geo-
graphic regions, populations, infrastructures, social structures and/or resource flows are included
in the “urban” or the “city” (Meerow and Newell 2019; Meerow, Newell, and Stults 2016). Urban
resilience may be heavily influenced by a city’s interdependence with its hinterland or peri-
urban areas. Cities are more connected than ever to distant places through exchange of materials,
food, water, energy and capital (Meerow, Newell, and Stults 2016). Planning according to formal
city boundaries may not reflect the way that urban systems operate or are impacted by shocks
and stresses. Likewise, sub-areas of cities (e.g. local governments or suburbs) cannot be separated
from their wider context. For example, Melbourne and other Australian state capital cities are
made up of multiple local governments, so building resilience across the metropolitan region
requires an understanding of the interconnections between local governments and the need
for cross-government coordination (Fastenrath and Coenen 2021). Whole-of-system thinking is
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needed to help avoid activities in one sector having unintended negative consequences on other
urban systems.

3.3 Resilience for whom?

Urban resilience efforts should carefully consider potential social equity impacts, and prioritise the
needs of the most vulnerable. If equity is inadequately considered within resilience frameworks, it
is likely to reproduce unjust outcomes within and between communities (Biermann et al. 2016;
Cretney 2014). For example, resilience approaches that place the burden of responsibility for risk
management on communities, in alignment with neoliberal policies to reduce government respon-
sibility, have the potential to increase social disparities (Meerow and Newell 2019). This is because
the most disadvantaged groups may be at greater risk and have the least resources to respond to
shocks and stresses. Local governments therefore need to work with and advocate for communities
to ensure responses are inclusive and reduce inequities.

Another important consideration for intergenerational justice is how resilience-building for the
present might impact future generations. Some interpretations of resilience downplay the under-
lying social causes of disturbances (e.g. climate change-related extreme weather events, economic
recession, housing affordability crisis), creating barriers to preventing future crises from occurring.
For example, a need for climate mitigation through reducing greenhouse gas emissions is under-
acknowledged in the urban resilience literature (Borquez, Aldunce, and Alder 2017). Disasters and
inequalities are sometimes framed as inevitable, with a focus on communities adapting to these con-
ditions rather than resisting or addressing the cause (Reid 2012; Wamsler 2014). This can exacerbate
social inequities. Concepts of resilience that see the possibility for system transformation better
incorporate equity considerations and the need for mitigation alongside adaptation to shocks and
stresses (see Section 4.3).

4. Urban resilience concepts and definitions

Urban resilience has been conceptualised in three main ways in the academic and policy literature:
original concepts of “bouncing back” resilience have progressed to ecological resilience, as a concep-
tual stepping-stone to evolutionary resilience (Ferguson, Wollersheim, and Lowe 2021). The main
tenets of these concepts are discussed below and summarised in Table 1. Across the world, local

Table 1. Main concepts of urban resilience in the international literature (adapted from Ferguson, Wollersheim, and Lowe 2021).

Definition Primary objective Key characteristics  Implied Resilience of what? Resilience to Resilience for whom?
desired what?
state
Bouncing Bouncing back  Persistence, Single, Built environment,  Specific Maintain existing
back Recovery (quick) stable infrastructure, shocks social structures
resilience state urban
populations
Ecological Bouncing Persistence, Multiple Urban-based All shocks  Potential to consider
resilience forward Recovery, Adaptive  possible ecosystems, and social equity
capacity, stable human- stresses,
Transformative states environment known
capacity systems and
unknown
Evolutionary  Bouncing Persistence, Multiple Many and All shocks  Transformation can
resilience forward Recovery, Adaptive  possible interconnected and include improving
capacity, system urban systems, stresses, social equity and
Transformative states with greater known intergenerational
capacity that are emphasis on and justice
dynamic social aspects unknown
(not

static)
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government have generally followed these three concepts in their approaches to planning for resi-
lience (Torabi, Dedekorkut-Howes, and Howes 2017).

4.1 Bouncing back resilience

Bouncing back resilience, originally termed “engineering resilience”, emphasises the importance of
urban systems rebounding from a shock or stress (Holling 1996). Success is measured in terms of
how quickly the return to a previous state can be achieved (Davoudi 2012; Sanchez, van der
Heijden, and Osmond 2018; Sudrez, Gémez-Baggethun, and Onaindia 2020). The key characteristics
of bouncing back resilience are persistence under stress and efficient recovery (Davoudi 2012; Gun-
derson 2000; Holling 1996). This is reflected in resilience definitions such as, “[t]he ability of a system
or organisation to withstand and recover from adversity” (Cabinet Office 2011, 10).

Bouncing back resilience focuses on making urban populations and physical infrastructure (e.g.
buildings) more resilient, through reactively managing specific, identified risks such as an extreme
weather event or terrorist attack (Davoudi 2012; Funfgeld and McEvoy 2012). This perspective
does not address whether returning to a pre-disruption state and maintaining the status quo is desir-
able or achievable, which may not be the case, especially in the face of chronic issues such as climate
change and social inequality (Ferguson, Wollersheim, and Lowe 2021; Sanchez, van der Heijden, and
Osmond 2018).

Bouncing back remains a common feature of resilience discourse in urban policy and disaster
management (Davoudi 2012; Meerow and Stults 2016; White and O’Hare 2014). For example,
Meerow and Stults (2016, 1) found that US local government representatives “tend to favour poten-
tially problematic “bouncing back” or engineering-based definitions of resilience”. This threatens to
hinder the transformative potential of urban resilience as bouncing back resilience does not capture
the dynamic complexity of cities, including the potential to actively transform urban areas in
response to disruption (Ferguson, Wollersheim, and Lowe 2021).

4.2 Ecological resilience

Ecological resilience recognises the possibility of “bouncing forward” to a new steady-state in
response to disturbances (Adil and Audirac 2020; Davoudi 2012; Leichenko 2011; Meerow and
Newell 2019; White and O’Hare 2014). The focus is not just on recovery, but also some degree of
adaptation and change of urban systems, “accepting that it is not always possible or desirable to
return to previous conditions” (Meerow and Stults 2016, 5). Originating in ecology, when applied
to urban areas, this perspective focuses on making urban-based ecosystems and human-environ-
mental systems more resilient, in keeping with contemporary understandings of cities as complex
systems (Adil and Audirac 2020; da Silva, Kernaghan, and Luque 2012; Davoudi 2012; Leichenko
2011). However, it does not recognise the dynamic, ever-changing quality of urban systems such
as housing, transport and land uses, and the potential for them to be transformed (Ferguson, Wol-
lersheim, and Lowe 2021; Sanchez, van der Heijden, and Osmond 2018).

Ecological resilience is articulated in a range of policy and urban research fields (Borie et al. 2019;
Ferguson, Wollersheim, and Lowe 2021; Meerow, Newell, and Stults 2016; Ribeiro and Gongalves
2019). Examples include the UN Sendai Framework for Disaster Risk Reduction 2015-2030 with its
concept of “Build Back Better” (United Nations 2015). The UN New Urban Agenda also commits to
“...support shifting from reactive to more proactive risk-based, all-hazards and all-of-society
approaches [to] ... build resilience” (United Nations 2016, 11).

4.3 Evolutionary resilience

Evolutionary resilience most fully reflects the idea of cities as complex, dynamic, emergent systems,
“constantly changing in an often-unforeseeable way” (Sanchez, van der Heijden, and Osmond 2018,
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5). This perspective is inherently future-oriented, seeing the possibility for urban system adaptation
and transformation - in addition to persistence and recovery - in response to current or predicted
disturbances (Ferguson, Wollersheim, and Lowe 2021; Gunderson and Holling 2002; White and
O’Hare 2014). Disruption is therefore viewed as “an opportunity to re-build the city into an optimised
or improved system” (Sanchez, van der Heijden, and Osmond 2018, 5). This can include re-building
and transforming cities and towns in ways that prevent or mitigate shocks and stresses and improve
social equity, where possible. Evolutionary resilience, referred to by some as socioecological resili-
ence, encompasses the multi-level, interconnected, social, institutional, cultural and physical
urban systems, with a greater focus on interactions between societal and ecological systems than
the other concepts of urban resilience (Ferguson, Wollersheim, and Lowe 2021; White and O’Hare
2014).

Evolutionary resilience is increasingly prominent in the academic literature (e.g. Meerow, Newell,
and Stults 2016) and has been embraced by some institutions such as the Resilience Alliance
(Sanchez, van der Heijden, and Osmond 2018), and the Transition Towns movement (Shaw 2012).
The Rockefeller Foundation’s 1T00RC programme developed a definition of resilience that was at
least partly evolutionary in nature (Allen et al. 2020; Sanchez, van der Heijden, and Osmond
2018). This definition was subsequently adopted in the resilience strategies of cities that were
part of the programme, including Resilient Melbourne (Resilient Melbourne 2016). UN-Habitat
(2021, unpaginated) understands resilience as “the ability of any urban system to maintain continuity
through all shocks and stresses while positively adapting and transforming towards sustainability”.
While the capacity for a system to maintain continuity during periods of disruption and transform-
ation could be questioned, this definition reflects the general concept of evolutionary resilience.
Based on an extensive review of the resilience literature, Meerow, Newell, and Stults (2016) devel-
oped a comprehensive evolutionary-type resilience definition:

Urban resilience refers to the ability of an urban system — and all its constituent socio-ecological and socio-tech-
nical networks across temporal and spatial scales — to maintain or rapidly return to desired functions in the face
of a disturbance, to adapt to change, and to quickly transform systems that limit current or future adaptive
capacity.

4.4 A resilience definition for local government

The discussion above has demonstrated the various ways that resilience has been conceptualised
and defined in research and practice, with evolutionary resilience being the most dynamic and hol-
istic understanding, and therefore most suitable for local governments’ key role in resilience plan-
ning and responding to local community needs. Our first research-practice workshop developed a
practice-focused definition adapted from the global Resilient Cities Network (2021b) of cities that
are committed to building and investing in urban resilience. We defined resilience as:

The capacity of individuals, communities, institutions, businesses and systems within a city to adapt, survive and
thrive no matter what kind of chronic stresses and acute shocks we experience, and to positively transform as a
result.

The Resilient Cities Network’s definition was chosen as a foundation, given its concise and clear com-
munication of the concept and widespread use and acceptance by city governments internationally.
It also reflected evolutionary resilience, which aligns with contemporary understanding of the com-
plexity and dynamism of cities, and the multi-sectoral nature of local government planning.
However, while the Resilient Cities Network definition incorporated some key characteristics of evol-
utionary resilience (Gunderson and Holling 2002), we adapted it to more strongly emphasise the
potential for transformation of urban systems in response to shocks and stresses, in addition to
recovery, persistence, and adaptation. We chose to include the word “thrive” instead of “grow”, as
this reflected the definition used in the metropolitan-wide Resilient Melbourne (2016) strategy,
and we preferred this term for the local government context as it emphasised transformation
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towards community and environmental wellbeing and justice, over economic growth agendas. “To
positively transform as a result” was also added to the definition to explicitly state and underscore
the transformative potential of urban resilience and its relationship to sustainable development,
aligning with the UN 2030 Agenda, Transforming our world (United Nations General Assembly 2015).

We developed supporting commentary for our definition to help describe the concept to City of
Melbourne stakeholders, and foreground sustainable development and social justice as key pur-
poses of resilience-building processes:

Resilience thinking enables us to learn from past experiences as well as prepare for known or unknown future
risks, so that we can positively transform towards a more sustainable and just future.

5. Qualities of resilience

The key characteristics of evolutionary urban resilience — persistence, recovery, adaptive capacity
and transformative capacity — are enabled by system attributes or qualities (Gunderson and
Holling 2002; Meerow and Stults 2016) (Figure 1). Urban sub-systems (e.g. energy, housing, parks,
transport, food, healthcare, emergency services), and complex city systems as a whole can exhibit
these qualities.

In the resilience literature, a range of resilience qualities are proposed. The various attempts by
organisations and researchers to summarise and distil these qualities have resulted in different
but overlapping lists of qualities and their definitions. For example, Wilkinson’s (2012, 162) urban
planning-focused “strategies for resilience” framework incorporated 13 system qualities, ranging
from buffering and redundancy to strategic foresight, ecological diversity, and multiscale networks
and connectivity. A 2016 review of the academic literature identified 16 qualities of urban systems
that foster resilience, with a survey of US local government officials indicating that all of these qual-
ities were important (Meerow and Stults 2016). A subsequent literature review by Ribeiro and Gon-
calves (2019) selected 11 qualities that make urban systems more resilient: redundancy, diversity,
efficiency, robustness, connectivity, adaptation, resources, independence, innovation, inclusion
and integration.

Based on extensive research, the Rockefeller Foundation’s T00RC programme developed a list of
seven qualities demonstrated by resilient urban systems (Table 2) (Rockefeller Foundation and Arup
2015). While concise, these qualities are reasonably comprehensive, and map to the key character-
istics (Table 3) and our evolutionary-type definition of urban resilience. However, based on the wider
literature, we determined that there were some gaps in these qualities, which we address below.

5.1 Resilience qualities for local government

Using the 100RC resilience qualities as a starting point, our second research-practice workshop
defined a list of qualities aligned with the literature and chosen definition of resilience outlined
above; and which could facilitate resilience work and communication with local government stake-
holders. For this latter objective, we aimed for the qualities’ definitions to focus on urban systems

Enable R e5i I | ence Reflected
characteristics

Urban drites Urban

system
qualities

resilience
definition

Persistence, recovery,
adaptive capacity &
transformative capacity

Figure 1. System qualities enable the key characteristics of evolutionary urban resilience.
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Table 2. Adaptation of the 100RC programme’s resilience qualities.

Adapted resilience qualities for local government 100RC resilience qualities (Rockefeller Foundation and Arup 2015)
Reflective” Reflective
Robust ™ Robust
Spare capacity * Redundant
Flexible® Flexible
Inclusive™® Inclusive
Integrated * Integrated
- Resourceful
Prepared -
Innovative* -

Diverse™ -

Future-focused”

*Aligned with resilience characteristics identified by Ribeiro and Gongalves (2019).
*Aligned with resilience characteristic identified by Meerow and Stults (2016).

and structures and avoid deflecting responsibility to individuals. We also wanted them to be com-
prehensive but also mutually exclusive to avoid confusion caused by overlap between qualities.

The result was an expanded list of 10 resilience qualities (Table 2). To improve comprehensiveness
and reflect resilience qualities in other literature (Meerow and Stults 2016; Ribeiro and Gongalves 2019),
four qualities were added: prepared, diverse, innovative and future-focused. The latter two round out
the qualities, to enable “transformative capacity” more strongly. “Prepared” was added to reflect the
increasing likelihood of disruption in cities, and the need to anticipate shocks and stresses to
reduce their negative impacts. “Redundant” was replaced by “spare capacity”, while still retaining
the essential idea of having surplus capacity in urban systems. “Resourceful” was not included as a sep-
arate quality, as it was deemed to overlap with other qualities. However, this term was explicitly men-
tioned in the definition of the new “innovative” quality, emphasising resourcefulness of institutions and
systems rather than individual responsibility during times of crisis. Table 3 summarises our finalised
definitions of the 10 qualities, and how they map to the key characteristics of evolutionary resilience.

These qualities can be embedded in the planning, policies, operations, projects and structures of
urban sub-systems at various scales, from neighbourhoods through to whole cities. There is no single
predetermined way of achieving a resilient city, particularly given the diversity of urban contexts and
experiences internationally. However, the urban system qualities paint a picture of how the elements
that comprise a city can contribute to its resilience (Redman 2014).

We determined that the aim of resilience-building is to create cities that are socially equitable, inclus-
ive and cohesive, with affordable, energy-efficient housing, diverse economic activity, and safe, walkable
neighbourhoods where people can access open space, public transport, employment, education, and
services. Resilience-building should also ensure that infrastructure meets basic needs, ecosystems are
sound, natural resources are used sustainably, land use policy is coherent and future-focused, govern-
ment leadership and management is transparent and strategic, and innovation is encouraged (OECD
2021; Rockefeller Foundation and Arup 2015). A resilient city is prepared for and prevents expected
and unexpected shocks and stresses. There are some similarities between this notion of a resilient
city and the concept of liveability, highlighting potential opportunities for co-benefits (Lowe et al. 2015).

6. An urban resilience framework

By combining the definition, characteristics, and qualities of resilience discussed in this paper, a com-
prehensive framework for urban resilience was developed (Figure 2). This framework clarifies the
concept of resilience, to facilitate communication to multiple stakeholders and application of the
concept within the multi-sectoral work of local government.

To work towards the transformative vision set out in the urban resilience definition, a local gov-
ernment practitioner could use the framework to consider how to develop and embed the resilience
qualities in the sector(s) in which they work, including ensuring that strategic, project and
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Table 3. Definitions of resilience qualities and the resilience characteristics they enable.

Qualities of
resilient Brief and full definition of resilience qualities (adapted from Rockefeller Foundation Resilience
systems and Arup 2015) characteristics enabled
Prepared Ready to respond in the face of ~ Communities, services and institutions are Persistence
uncertainty aware of, and ready to act appropriately in the

face of, expected or unexpected shocks and

stresses
Robust Fail safe, and safe to fail Systems, structures and critical services are able  Persistence

Spare capacity

Sufficient reserves to continue to
function when disrupted

to withstand external shocks. Any failure is
safe, predictable and proportionate

There are sufficient reserves or spare capacity
within urban systems in addition to built-in
system redundancy so that core systems can
continue to function even when disrupted

Persistence, Recovery,
Adaptive capacity

Diverse Variety of components, so no A city is comprised of a variety of social, Recovery, Adaptive
single system is relied upon geographic, ecological, economic, capacity
governance and other elements, so there can
be diversity in threat response, and no single
sub-system is relied upon
Reflective Lessons learned can inform Feedback loops and monitoring are built into  Adaptive capacity
current and future actions system components and governance
structures so that real-time information and
lessons learned can inform current and future
actions and approaches
Integrated Alignment across sectors and Alignment within and across sectors, systems Adaptive capacity
systems, to ensure effective and levels of government to ensure urban
management systems can be effectively managed and
creatively harnessed
Inclusive Everyone has a stake and a say in  Urban systems, including social and governance  Adaptive capacity,
the city systems are inclusive for all, transparent and Transformative
participatory in nature capacity
Flexible Quick adjustment, Plans, actions and system components are Adaptive capacity,
responsiveness, and the ability flexible enough to allow for quick adjustment Transformative
to evolve over time during a shock or a stress, as well as having capacity

Future-focused

Foresight about future

the ability to evolve over time
Evidence-based knowledge and foresight about

Adaptive capacity,

conditions informs planning future conditions informs planning and Transformative
and decision-making decision-making, to avoid unnecessary capacity
threats and inform intentional adaptations
and transitions
Innovative Experimentation to test alternate  There is space for experimentation and Transformative
ideas and solutions innovation to test alternate ideas and capacity

resourceful solutions to shocks and stresses

operational processes reflect the resilience qualities (e.g. they are inclusive). Practitioners and the
public need to recognise that being prepared for and managing change will require difficult
trade-offs and decisions about resource allocation, dealing with uncertainty, and incremental
through to profound alterations to how things are done now.

Initial consideration may need to be given to what needs to be made more resilient: which urban
sub-systems, in which areas, and involving which communities, organisations and businesses. In
keeping with the integration quality, links and interdependencies between sub-systems and areas
should be considered, rather than focussing on sectors in isolation. Local government practitioners
should also consider which shocks and stresses they need to prepare for and respond to; being con-
scious of interrelationships between various shocks/stresses, and the need to build resilience to
current risks but also unknown future risks. As outlined in this paper, it is also important to
harness the opportunity to transform cities towards social equity and mitigation of risks, by collec-
tively pursuing all 10 resilience qualities. The framework encapsulates the need for climate change
mitigation alongside adaptation, by including both adaptive capacity and transformative capacity as
resilience characteristics enabled by the various system qualities.
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Urban Resilience
The capacity of individuals, communities,
institutions, businesses and systems within a city to adapt, survive and
thrive no matter what kind of chronic stresses and acute shocks we
experience, and to positively transform as a result

Resilience Characteristics

eesssssssssssssssssssss Qualities of Resilient Systems m————

| | | | i .
Prepared I Spare Capacity | Reflective Inclusive I Future-focused
Ready to respond in : Sufficient reserves to } Lessons learned can Everyone has a stake t Foresight about future
the face of uncertainty |  continue to function | inform current and and a say in the city | conditions informs planning
: when disrupted } future actions t and decision-making
*********** e e e e e e e T e e e e e e e e
| | |
I | ! | ! |
I | |
Robust | Diverse | Integrated Flexible | Innovative
Fail safe, and } Variety of components, } Alignment across sectors Quick adjustment, i Experimentation to
safe to fail | sonosingle system | and systems, to ensure responsiveness, and the | test alternate ideas
| is relied upon j effective management | ability to evolve over time \ and solutions

Figure 2. Urban resilience framework for local government.

Local governments have a key role in building resilient cities and towns, but they cannot under-
take this huge task alone. Individual local governments have limited resources and remit, and com-
prehensive resilience-building requires integrated governance with shared commitment and
responsibility across and between all levels of government, and the community and private
sectors (Berke et al. 2019; Fastiggi, Meerow, and Miller 2021; Lowe, Whitzman, and Giles-Corti
2018). The urban resilience framework could assist integrated urban resilience planning at various
scales, from neighbourhoods and local governments, through to metropolitan, state and national
scales.

7. Application of the framework by City of Melbourne
7.1 Communicating the concept to internal and external stakeholders

The framework has been applied by the City of Melbourne in a range of ways. First, in keeping with
one of the original purposes for developing the framework, it has proved useful for communicating
the concept to City of Melbourne Councillors and staff, and to external stakeholders. The framework
was launched in the form of an Issues Paper and Briefing Paper in November 2021 (Lowe et al. 2021),
with the Deputy Lord Mayor presenting at the launch, which was also attended by other city Coun-
cillors. The framework has subsequently been a communication tool used by council administrators
to help foster a consistent understanding of what resilience-building entails.

7.2 Informing new research questions

The urban resilience framework has also been the springboard for further applied resilience research
co-produced by our university-local government partnership. Two examples demonstrate this
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application. First, the framework’s resilience definition and inclusion of the “prepared” quality,
seeded an important research question for the City of Melbourne: what are the priority shocks
and stresses that the municipality should prepare for? This led to a research project to identify
from the literature and stakeholder workshops, the top shocks and stresses that the City of Mel-
bourne should prepare for and prevent over the next five to ten years (Lowe et al. 2023).

Second, the resilience framework has been used in a research project to assess how resilience is
reflected in the City of Melbourne’s localised United Nations Sustainable Development Goals (UN
SDGs). In parallel to the focus on urban resilience, the City of Melbourne has a cross-council commit-
ment to sustainable development. Accordingly, the City of Melbourne completed a Voluntary Local
Review of the UN SDGs in 2022, which included developing localised SDG targets and indicators for
reporting and tracking the municipality’s performance (City of Melbourne 2022). The research
involved assessing which resilience qualities were reflected in each of the localised SDG indicators.
This enabled recommendations to be made, to better align the council’'s monitoring of sustainable
development and resilience (Lowe et al. 2023).

7.3 A tool for embedding resilience

Further, the framework has been applied as a practical tool for ensuring resilience qualities are
embedded in council operations and programmes aimed at addressing shocks and stresses. For
example, a major initiative on community disaster resilience aims to better prepare City of Mel-
bourne’s communities for heatwaves and other shocks and stresses (City of Melbourne 2021a). Heat-
waves are a priority issue in Melbourne, as they are expected to increase both in length and severity
due to climate change (City of Melbourne 2018). The City of Melbourne project team applied the
resilience framework during the initiative’s ideation and planning phase, to ensure that processes
and actions to address heatwaves comprehensively embedded resilience qualities across urban
sub-systems, neighbourhoods, communities and organisations.

The initiative strongly reflects the quality of being prepared, aiming to build community and
organisational capacity in heatwave disaster response. It applies an integrated approach,
working closely with state government and community organisations to complement and build
on existing emergency management information, projects and infrastructure. To help unify
responses to heat risk, the City of Melbourne has appointed Chief Heat Officers in partnership
with the Adrienne Arsht-Rockefeller Foundation Resilience Center (City of Melbourne 2023).
Inclusion is a vital aspect of the project, as it involves identifying population groups most vulner-
able to extreme heat, emerging needs through community engagement, and enabling commu-
nity-led solutions. For example, the City of Melbourne has implemented a homelessness and
heatwaves programme to provide vulnerable people with heat respite options (City of Melbourne
2023). Flexibility is key to accelerating heat resilience, with the appointment of the Chief Heat
Officers being an acknowledgment that this complex and evolving problem requires an iterative
and reflective approach.

Applying the resilience qualities during the initiative planning helped to identify gaps that
needed to be addressed, as well as alignment with other City of Melbourne projects. For example,
the initiative acknowledges the need to make infrastructure more robust in the face of heatwaves,
including ensuring the thermal comfort of apartments. Adaptive responses will also need to
include a diversity of options on high heat days, including promoting existing programmes such
as Cool Routes, a digital wayfinding tool showing the coolest transport route through the city
(City of Melbourne 2021b); and Cool Places, an interactive map to identify cool places in the city
to take refuge from the heat. Innovations will be tested, such as microclimate sensors, which use
real time data to determine which parts of the city are hottest; and the Green Factor Tool to help
with designing new buildings that are environmentally friendly. The four-year initiative is future-
focused, ensuring actions have co-benefits for climate change mitigation, social inclusion and
health and wellbeing.
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7.4 Next steps

To further develop the institutional commitment and capacity to build resilience, the City of Mel-
bourne is currently developing training for staff across all areas of council. This training is based
upon the resilience framework outlined in this paper. The framework is also informing the design
of workshops that will be run with City of Melbourne staff, to help bring a resilience lens to the plan-
ning of new projects and programmes. The University of Melbourne-City of Melbourne urban resi-
lience and innovation research partnership will continue to co-produce research that helps build
the resilience of the City of Melbourne. This provides the opportunity to learn from experience
and evaluate and refine resilience-building endeavours, in keeping with reflective, flexible and
future-focused practice. The resilience framework can be reviewed and adapted as needed over
time to reflect changing evidence and applications of the concept.

8. Conclusion

Urban resilience as a concern for local government has emerged recently and developed rapidly
(Davidson et al. 2019; Gleeson 2013). For cities to thrive through the good times and be stronger
during and after tough times, there must be careful consideration of resilience to what, of what,
and for whom (Meerow and Newell 2019). Early conceptions of resilience as the capacity for systems
to “bounce-back” from shocks and stresses, have matured to consider opportunities to “bounce-
forward” and transform (Davoudi 2012). This paper has provided a synthesis of current resilience think-
ing as it is relevant to local government in Australia. An understanding of resilience as a dynamic, evol-
utionary process provides the foundation for a definition that emphasises adaptation and
transformation of urban systems, as well as recovery and persistence in response to shocks and stresses.
Our urban resilience framework, consisting of the definition and qualities of resilient systems, can
help with implementing resilience across government policy and operations, in partnership with com-
munities and other stakeholders. We have specifically explored the framework’s application by the City
of Melbourne. However, it could also assist other jurisdictions in Australia and internationally to clarify
and communicate the concept of resilience, embed resilience qualities in city planning and indicator
frameworks, and develop training and research into resilience challenges and capabilities. Close collab-
oration between researchers and practitioners enabled the co-production of our policy-relevant urban
resilience framework and ensured its uptake by the City of Melbourne. Through an innovative partner-
ship, our applied research brought together academic expertise and local government knowledge of
resilience roadblocks, opportunities, and decision-making realities. Governments in other cities could
similarly partner with local universities to undertake action research that addresses resilience priorities.
A shared understanding of the core concepts and purpose of resilience across government, commu-
nities and stakeholders, grounded in international experience and research, is the foundation for
ongoing conversations and actions to prepare cities for future threats and opportunities to thrive.
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