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More desirable definitions of resilience tend to be 
holistic and transformative 
• Confusing and conflicting definitions of resilience 

are often used. Precise definitions are essential in 
order to avoid confusion, to properly direct action, 
and to enable measurement and evaluation (Bours, 
McGinn & Pringle, 2014a).

• Ecological formulations of resilience can be mal-
adaptive (i.e., having adverse effects despite being 
well-intentioned) if they are regressive instead of 
transformative.

• Resilience should be expanded to emphasize 
net-positive benefits.

• The Paris Agreement’s definition of adaptation 
includes a shift towards adaptation as a process of 
iterative cycles, normative principles for adaptation, 
and a wider array of stakeholders (Bahadur at al., 
2016), providing important overlaps with resilience.

Measurement methods need to be carefully consid-
ered as resilience moves from implementation to 
evaluation 
• Certain alternate measurement approaches should 

be considered, these include qualitative indicators, 
process indicators, and outcome harvesting. 

• The definition of outcomes can be expanded to 
include “changes in the ‘behaviour writ large’ (such 
as actions, relationships, policies, practices) of one 
or more social actors influenced by an intervention” 
(Wilson-Grau, 2015). 

• Champions of qualitative research need to continue 
to demonstrate its value to decision-makers. 

Infrastructure and the built environment are an 
important (though not sufficient) component of city 
resilience
• The PIEVC was develop to assess critical infrastruc-

ture, and needs to be applied to more utilities in 
large cities, as it was in Toronto. 

• Buildings are an important leverage point for re-
silience. New codes and standards need to ensure 
that their contribution to resilience is maximized, as 
does work pertaining to building and site design, 
and occupant behaviour.  

Social determinants and outcomes need to be consid-
ered in resilience assessment and planning
• An emerging area of work involves enhancing the 

capacity of the resilience process to explore “how 
power relations affect how people benefit (or do 
not benefit) from resilience-building projects” (Ba-
hadur et al., 2016). 

• Further work also needs to explore the extent to 
which emerging resilience standards (e.g., ISO, 
UN-Habitat) are capable of assessing social determi-
nants, and leveraging social capital. 

Well-designed strategic frameworks for resilience 
assessment and planning in large cities exist
• The City Resilience Framework is the most promis-

ing tool studied, and creates an iterative planning 
process that engages diverse stakeholders, while 
leveraging social capital. 

• This framework does not seem to provide explicit 
guidance for measurement and evaluation, though 
the Resilience Measurement Community of Practice 
will likely produce these at the end of their grant 
(March 2017). 

Key Messages

http://www.gmail.com
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Executive Summary 
The past year saw the launch of the Sustainable Devel-
opment Goals, the Sendai Framework for Disaster Risk 
Reduction, the Paris Agreement, Mission Innovation, 
and countless other steps towards a better world. It 
was also a big year for the field of urban resilience, with 
many of the sources used in this report coming from 
the last 18 months. This report provides a synthesis of 
the current research and activity in the area of urban 
resilience, and is meant to guide future work being 
carried out by the many resilience practitioners across 
Canada and North America (and potentially interna-
tionally, though this was not our focus, see Figure 1). 

Findings 
Definitions
Precise definitions are essential in order to avoid confu-
sion, to properly direct action, and to enable measure-
ment and evaluation (Bours et al., 2014a). The present 
work accepts the simple yet transformative definition 
that resilience is the “capacity to buffer change, learn, 
and develop” (Folke et al., 2002). For Bahadur et al. 
(2015), resilience is comprised of adaptive capacity, 
anticipatory capacity, and absorptive capacity (i.e., the 
“Three A’s”), which represent an important conceptual 
framework that will undergo testing in further work. 
It was also found that urban resilience finds common 
ground with climate change adaptation, current for-
mulations of which tend to be more nuanced than they 
were a decade ago. For example, the Paris Agreement’s 
definitions of adaptation include a shift towards ad-
aptation as a process of iterative cycles (as opposed to 
isolated actions), normative principles for adaptation 
(e.g., diversity and inclusion), and a wider array of stake-
holders (Bahadur et al., 2016). 

Social Resilience 
Urban resilience, like sustainability, often has social, 
as well as economic and environmental prerogatives. 
Urban resilience strategies are often informed by social 
justice agendas. But it is not just the outcomes of 
resilience initiatives that are social, the determinants of 
resilience are also often social in nature. Bahadur et al. 
(2016) highlight that an emerging area of work in this 
area involves enhancing the capacity of the resilience 
process to explore “how power relations affect how 
people benefit (or do not benefit) from resilience-build-

ing projects.” For example, equitable access to essential 
resources and capitals cannot be assumed, and resil-
ience planning needs to take this into account. 

Physical Resilience 
A great deal of important work within the larger field of 
practice of urban resilience is concerned with the ability 
of critical infrastructure (e.g., stormwater manage-
ment, electricity distribution, transportation systems) 
to function during extreme events. In line with IPCC 
(2014) recommendations, Canada’s Public Infrastructure 
Engineering Vulnerability Committee has created the 
PIEVC Engineering Protocol to assess the vulnerability 
of critical Canadian infrastructure. Results are present-
ed from a high-level assessment of the climate change 
induced infrastructure vulnerabilities faced by Toronto 
Hydro, the first deployment of PIEVC for this sector at 
this scale (AECOM and Risk Sciences International [RSI], 
2015). Further work involves exploring the relationships 
between engineers working in this area, and non-engi-
neers involved in resilience planning. 

The American Council for an Energy-Efficient Economy 
(ACEEE) makes explicit connections between energy 
efficiency and resiliency (Riberio et al., 2015). Things 
like energy-efficient buildings, district energy systems, 
and transit-oriented development all have clear resil-
ience benefits in the areas of emergency response and 
recovery, social and economic benefits, and climate 
mitigation and adaptation (Ribeiro et al., 2015; Smith 
& Levermore, 2008; Xu, Sathaye, Akbari, Garg & Tetali, 
2012). C40 and Arup (2015) point out that in “2015, 
cities reported taking a total of 438 adaptation actions” 
and it was shown that building often play an import-
ant role in creating opportunities for these actions to 
emerge (described in Section 4). Encouragingly, the 
2016 Federal Budget allocates $40 million over five 
years to “to integrate climate resilience into building de-
sign guides and codes” that will apply to both buildings 
and the rehabilitation of public infrastructure (Govern-
ment of Canada, 2016). Further work needs to critically 
evaluate and influence these new standards and codes 
so that they maximize their resilience potential. But it is 
not just the design of buildings which is important; bet-
ter understanding the behaviour of occupants within 
buildings is an important part of improving a building’s 
resilience (Brown & Gorgolewski, 2015). 
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Resilience Activity 
It was found that climate change adaptation activity 
can be used as a proxy indicator of resilience activity. 
The 2014 scientific assessment performed by NRCan 
found that “adaptation implementation in Canada is 
still in its early stages” but that action was being fa-
cilitated by concrete tools which include strategies, 
frameworks, guidance documents, decision support 
tools (e.g., maps and visualizations, guidance for scenar-
io interpretation and use, and adaptation guidebooks 
and toolkits) (Eyzaguirre & Warren, 2014). Holly-Purcell 
(2015) echoes this for resilience, writing that there is a 
“vast array of tools and diagnostics designed to assess, 
measure, monitor, and improve city-level resilience.” 
Appendix B contains a list of many of these, in addition 
to those presented in Section 4. 

Strategic Frameworks 
There are numerous strategic frameworks available 
for cities to use in resilience assessment and planning. 
The City Resilience Framework was developed by Arup 
(with support from the Rockefeller Foundation) and 
is meant to “identify critical areas of weakness, and to 
identify actions and programs to improve the city’s 
resilience” (da Silva & Morera, 2014a; The Rockefeller 
Foundation & Arup, 2015). The framework enables a 
process during which stakeholders work towards an 
action plan for resilience, instead of the checkbox (or 
cookbook) approach where certain prescriptive ele-
ments must be present. For Boulder, Colorado, the City 
Resilience Framework was used iteratively to guide a 
process of arriving at three major priority areas (City of 
Boulder, 2016). It has been used in many other cities 
as well, and resilience strategies are currently being 
release on near-monthly basis. 

At the highest governmental level, urban resilience 
assessment and planning is facilitated by the United 
Nations International Strategy for Disaster Risk Reduc-
tion (UNISDR). Their “Making My City Resilient Cam-
paign” has attracted over 3,000 cities that have pledged 
to take part. The report presents current activity in this 
somewhat convoluted program, including the develop-
ment of the Local Urban Indicator Tool, and the col-
laboration between UNISDR and the World Council on 
City Data. Work is also presented from Toronto, who in 
2014 conducted a review climate resilience best prac-
tices in New York City, San Francisco, Chicago, Seattle/

King County, Calgary, and Vancouver, finding that “cities 
are developing indicators to measure whether their 
programs and actions are successfully moving towards 
their climate resilience goals” (City of Toronto, 2014a).

Resilience Measurement
Echoing Eyzaguirre and Warren (2014), Bahadur et al. 
(2016) highlight that the “development of new tools 
for measuring and assessing resilience is essential so 
we can better understand effective resilience inter-
ventions” (Bahadur et al., 2016). It is to this end that 
The Windward Fund granted $800,000 to create the 
Resilience Measurement Community of Practice. It is 
expected that the community of practice will touch on 
many of the measurement issues that are discussed in 
this report, though ensuring this is the case is an area of 
further research. 

The indicators used in resilience assessment and 
evaluation are a widely debated topic. On the one 
hand, the use of indicators is often central to resilience 
assessment and planning. Hicks et al. (2016) point out 
that indicators are powerful because “they are scalable 
across geographic areas and, when designed well, re-
duce complex phenomena to simple measures.” Issues 
of standardization and indexing were briefly explored, 
as were the merits and drawbacks of resilience indexes. 

On the other hand, it was found that though quanti-
tative approaches have led to much important prog-
ress, there are those who echo the warnings originally 
offered by Meadows (1998), raising compelling objec-
tions to over-quantification (e.g., Cox & Hamlen, 2015), 
and lamenting that “by summarising data into a single 
quantitative score, indices take on an objective au-
thority that commands, but does not necessarily merit, 
respect” (da Silva & Morera, 2014c). 

To this end the report engages in a discussion around 
subjective data collection, process indicators, and out-
come harvesting, in order to alert our knowledge users 
that alternate methods of ‘measuring without indica-
tors’ are possible, and often desirable and necessary. To 
this end, Bours, McGinn and Pringle (2014b) highlight 
that thinking about data availability is a very important 
step in the design of a resilience or CCA program. Much 
of this work requires the use of proxy indicators, which 
Bours et al. (2014a) define as “(more) easily-measure-



Urban Resilience in Canada 4

able ‘stand-ins’ for concepts or variables for which data 
is unavailable.” 

And finally, a discussion is included about how best to 
continue ‘mainstreaming’ urban resilience. Despite a 
great deal of activity in this area, the extent to which ac-
tion will be taken, and taken in a timely manner is yet to 
be seen. Various practical and theoretical ways forward 
are presented, including future work which duly em-
phasizes the net-positive effects of resilience action. 

The report concludes with a short section presenting  
research gaps in the literature involving the climate 
change impacts on energy production in Canada. This 
section presents a bulleted summary of research gaps 
and further work pertaining to the question “How will 
climate change affect Canadians’ access to, equity in 
and availability of energy?” in the context of the resil-
ience discussion above. 

Figure 1: The focus of this 
project is demonstrated 
by the green arrows. The 
red arrows represent top-
ics which were beyond 
our scope. 



Urban Resilience in Canada 5

1. Context 
The past year saw the launch of the Sustainable Devel-
opment Goals, the Sendai Framework for Disaster Risk 
Reduction, the Paris Agreement, Mission Innovation, 
and countless other steps towards a better world. A 
quick glance through the sources used for this report 
will reveal that 2015 was also a big year for the field of 
urban resilience, with many of the sources used coming 
from the last 18 months. 

But this flurry of activity did not come from nowhere. 
Like all sustainability initiatives, the seeds were sown 
a generation ago, long before techno-optimists and 
preppers were at cultural odds, and long before we 
knew about the planetary boundaries we were trans-
gressing. The resilience work presented here is the 
result of so much good work in the fields of commu-
nity development, urban planning, city management, 
climate change mitigation and adaptation, and more. 
Though Canadian researchers and practitioners have 
not always had the full support of the federal govern-
ment --particularly during the past ten years-- cities 
and their partners have made tremendous progress 
preparing cities for the climate challenges ahead. And 
now, with our new government comes new activity, as 
evidenced by the budget, which acknowledges that 
“Canada’s future prosperity rests on its ability to adapt 
to new challenges, including those that result from 
climate change and other threats to water and land” 
(Government of Canada, 2016), and even by the res-
urrection of the Adaptation 2016 conference held in 
Ottawa in April 2016. 

This acceptance of the need to adapt to a changing cli-
mate is also relatively new. Where adaptation was once 
blasphemy, the undeniable evidence (e.g., Rignot et al., 
2015; Rockstrom et al., 2009, etc.) has given adaptation, 
and by extension resilience, as much legitimacy and ur-
gency as mitigation. For Bahadur et al. (2016) the inclu-
sion of resilience in the Paris Agreement (see Article 7.1 
in UNFCCC, 2016) sent “a crucial normative signal… that 
all states should not only seek to balance their develop-
ment by limiting or reducing emissions but also adapt 
and build resilience to the impacts of climate change 
that mitigation does not prevent.” Like mitigation and 
sustainable development, urban resilience is motivated 
by a desire to create a more just and sustainable world; 
despite the moribund nature of the word resilience, 

which can conjure a sense of just-getting-by.
  
It was at the Adaptation 2016 conference that it could 
continually be heard that ‘we have our science, now it’s 
time to collaborate, discuss and plan.’ The same can be 
seen in this report. The IPCC, NRCan and others have 
amassed a nearly unimaginable amount of scientific 
information in their assessments. It is time now for 
collaboration and transformation. As Margaret Atwood 
says, “it’s not climate change, its everything change.” 
Paradoxically, write Martin-Breen and Anderies (2011), 
“try to keep everything the same, and the chance of 
future catastrophe can actually increase.” 

The various strategic resilience frameworks presented 
in this paper suggest that many cities around the world 
are engaging in transformative action. For the authors, 
this should help to quell the fears that arise around the 
pressures of urbanization, globalization, and climate 
change, and instead present evidence that humanity 
may indeed be on the precipice of a more just and sus-
tainable world. As the recent events in Fort McMurray, 
Alberta have shown, cities are as rich in social capital as 
they are vulnerable. If Fort McMurray’s experience has 
taught us anything, it is to heed Denis Waitley’s advice 
to “expect the best, plan for the worst, and prepare to 
be surprised.” 

2. Implications 
The users of the knowledge produced in this synthesis 
report are both within and beyond academia, 
and include city officials, provincial and federal govern-
ment agencies, the private sector, foundations, NGOs, 
and other researchers. These users will benefit from 
being presented an inventory of work in the fast emerg-
ing field of urban resilience, as well as best practices 
for measurement and evaluation, and a review of the 
current, and voluminous, literature on both of these 
subjects. 

The knowledge presented here is important for design-
ers of resilience assessments and action plans. In uncov-
ering well-designed and fully scaled strategic frame-
works, the clear implication is that people just entering 
into this field should leverage the valuable progress 
which has been made. To this end, it is our hope that 
this work will be particularly useful for smaller cities 
who wish to undergo resilience planning, but do not 
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have the human or financial resources to do all of the 
background work which this synthesis report presents, 
including best practices for evaluation of resilience 
actions (e.g., indicator and index development). These 
best practices are not meant to be overly prescriptive, 
and are certainly not definitive, but are meant to raise 
important questions for those engaged in this type of 
work, and to encourage collaboration between practi-
tioners. And finally, this work has implications for future 
researchers, including students, who will benefit from 
the dozens of future research areas and projects which 
have been explicitly suggested. 

3. Approach
This report set out to synthesize knowledge relating to 
the question “How will global climate change alter the 
resilience of Canadian communities by affecting access 
to, equity in and availability of energy and food?” As 
shown in Figure 1, the elements of this question that 
are explored here include: 

1. What is urban resilience (e.g., physical vs. social 
resilience)? 

2. How is resilience work carried out in the built 
environment? 

3. What strategic frameworks help guide urban resil-
ience? 

4. What best practices for measurement and evalua-
tion exist? 

5. To a limited extent, how will climate change affect 
energy production and distribution in Canada?

The work presented here is largely a narrative review 
of grey literature (see Figure 2). A scoping review was 
performed using academic literature, but was of lim-
ited value due to the practical nature of this synthesis 
report. UBC (2015) points out that grey literature is 
often difficult to access because it is not systematically 
organized, is often not indexed, and is vast in scope. 
Given these constraints, the process of accessing the 
grey literature used in this synthesis was iterative, 
and involved consultation with experts in the field, 
as advocated for by Arksey and O’Malley (2005). The 
research process carried on until the final few weeks of 
the grant, with key resources (e.g., Bahadur et al. 2016) 
being located only six weeks prior to completion of this 
report, and numerous others coming from the Adapta-
tion 2016 conference help in mid-April, 2016. Though 
this report should be considered comprehensive, urban 
resilience is in a period of explosive growth, with new 
resources emerging weekly (for an example of this, see 
the Resilience Scans performed by The Overseas Devel-
opment Institute). 

Note: Both the results of the scoping study and back-
ground research done on the consequences of climate 
change on the Canadian food system are both available 
upon request, but were beyond the scope of this particular 
report. 

Figure 2: The research process for this project.

https://www.odi.org/resilience-scan
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4. Results 

4.1 Resilience 101 
The term resilience has achieved buzzword status. It is
widely used in the public and private sectors to de-
scribe everything from crop yields to the health of the 
global financial system (Holly-Purcell, 2015). For some, 
resilience requires a political economy approach (Friend 
& Moench, 2015), or community-level development 
path transformations (Burch et al., 2014), whereas for 
others it is primarily a community-building enterprise 
(Cox and Hamlen, 2015). 

Conceptually, resilience has its roots in ecology, where 
definitions often describe the capability of a system 
to return to equilibrium after a shock (Caputo, Caserio, 
Cole, Jankovic & Gaterell, 2015). But resilience assess-
ments which are dogmatically ecological (e.g., Resil-
ience Alliance, 2010) tend not to translate into action at 
the city level. Moreover, as Fisichelli, Schuurman, and 
Hoffman (2016) point out, the ecological formulation 
of resilience can be maladaptive (i.e., having adverse 
effects despite being well-intentioned) because it is 
regressive instead of transformative. That is, it implies 
returning to previous stable states, whereas definitions 
ought to strive to produce transformative change. 
That being said, the authors agree with the Stockholm 
Resilience Centre that ecological literacy encourages 
planners to see “the numerous possibilities in investing 
in sustainable use of ecosystems and their services” 
(Moberg & Simonsen, 2014).

Whatever the case, precise definitions are essential in 
order to avoid confusion, to properly direct action, and 
to enable measurement and evaluation (Bours et al., 
2014a). You cannot manage what you do not measure, 
and you cannot measure what you do not name; and as 
recently as 2014 urban resilience was without a “com-
mon definition” (da Silva & Morera, 2014b). Though 
various definitions have emerged, Bahadur et al. (2016) 
highlight that research in this area must remedy the 
fact that “academics, policy-makers and practitioners 
often use resilience terminology in confusing and con-
flicting manners.” The present work accepts the simple, 
yet transformative, definition that resilience is the 
“capacity to buffer change, learn, and develop” (Folke et 
al., 2002). 

Some resilience initiatives are created to respond to a 
particular threat, for example the RAND Corporation’s 
Consortium for Resilient Gulf Communities which 
assesses and addresses the public health, social, and 
economic impacts of the 2010 Deepwater Horizon oil 
spill in the Gulf of Mexico (Consortium for Resilient 
Guelf Communities, 2016); while others can be much 
more broad, as in the RAND Corporation’s Water and 
Climate Resilience Center, which is designed to address 
the challenge of “changing how we plan, build, and 
organize our societal systems to become more resilient 
to the unavoidable impacts of climate change” (RAND 
Corporation, 2015). 

Urban Resilience 
When applied to cities, (i.e., urban resilience) the focus 
is concentrated and involves “sustaining – and, in some 
cases, transforming - the systems and conditions within 
a city that affect its ability to function and deliver essen-
tial services, especially to poor and vulnerable com-
munities” (Holly-Purcell, 2015). The challenges faced by 
cities are often referred to as shocks and stresses, and 
for ICLEI (n.d.) these can occur in the following areas: 
public health and safety, local economy and growth, 
community and lifestyle, environment and sustainabil-
ity, and public administration; though they could be 
conceived in different ways as well. Urban resilience is 
often concerned with managing the effects of climate 
change within cities --sometimes referred to as climate 
resilience-- as seen in this definition offered by The 
White House: “a climate-resilient community has the 
capability to anticipate, prepare for, and recover from 
climate impacts on public health and safety, the local 
economy, and natural resources” (ICCATF, 2011). 

Resilience and Sustainability 
Urban resilience has important relationships with 
the sustainable development work occurring in cit-
ies around the world. This can be seen in Sustainable 
Development Goal #11 (i.e., make cities inclusive, safe, 
resilient and sustainable), in the relationship between 
UNISDR and the World Council on City Data (described 
below), and in the shared goals of both concepts, which 
can be seen when cities (e.g., Victoria, B.C.) include resil-
ience in their sustainability planning activities (Burch et 
al., 2014). Exploring the potential for synergy between 
these two initiatives at the city-level is an important 
area of further work. 
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Resilience and Adaptation 
Urban resilience finds signficant common ground with 
climate change adaptation, current formulations of 
which tend to be more nuanced than they were a de-
cade ago, when adaptation was seen as being preoccu-
pied weather-related risks, and being uni-dimensional 
(i.e., non-systemic) (da Silva and Morera, 2014b; Tyler 
& Moench, 2012). For example, the Paris Agreement’s 
definitions of adaptation include a shift towards ad-
aptation as a process of iterative cycles (as opposed 
to isolated actions), normative principles for adapta-
tion (e.g., diversity and inclusion), and a wider array of 
stakeholders (Bahadur at al., 2016; see Figure 3 for an 
example of iterative cycles). Bahadur et al. (2016) point 
out that resilience often appears alongside adaptation 
in UNFCCC texts, and that “resilience and adaptation are 
interrelated terms, although the former generally refers 
to a state or characteristic while the latter describes a 
process” (Bahadur et al., 2016; also see Article 2.1b in 
UNFCCC, 2016). We see this in Warren and Lemmen 
(2014a) when they assert that “adaptation enhances the 
social and economic resilience of Canadians to climate 
change impacts.” 

However, just as adaptation has developed into a more 
nuanced concept, so too should resilience be thought 
of as a process, and not merely an ideal end-state for a 

city (Cox & Hamlen, 2015). Exploring the emerging the-
oretical relationships between these concepts warrants 
further academic work, as we see this overlap at all 
levels, including the international one: Article 7.1 of the 
Paris Agreement has the goal of “enhancing adaptive 
capacity, strengthening resilience and reducing vulner-
ability to climate change” (UNFCCC, 2016).

Social Resilience 
Urban resilience, like sustainability, often has social, as 
well as economic and environmental, prerogatives. For 
example, for Holly-Purcell (2015) “resilience is ultimate-
ly about securing and bettering people’s lives and 
livelihoods.” In the same way that people don’t want 
kilowatt-hours of electricity, they want cold beer and 
hot showers (Amory Lovins), people don’t want storm-
water management for its own sake, they want it so 
that people can enjoy a high quality of life within cities. 
Though some resilience theorists would object that 
giving human wellbeing primacy violates an ecological 
imperative, most find the focus on wellbeing refreshing, 

Figure 3: This figure demonstrates one way to think about interative processes that occur over decades, specifically the 
inset diagram in the top right. Image credit: Sustainable Dialogues Canada, 2015. 

Community resilience usually refers to work in 
smaller, often remote, communities that usual-
ly has a development component (e.g., increas-
ing capacities like self-sufficiency, literacy, etc.). 
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But incorporating ‘social resilience’ into planning is 
difficult. Many of these non-physical aspects are of-
ten ignored and unnoticed due to the complications 
related to identifying and measuring them (da Silva & 
Morera, 2014b). Approaches to measuring these less 
tangible characteristics will be discussed below, as will 
further work that includes determining the extent to 
which emerging resilience tools (e.g., ISO’s forthcoming 
resilience standard) take social factors into account. 

Capacity for Resilience
For Bahadur et al. (2015), resilience is comprised of 
adaptive capacity, anticipatory capacity, and absorptive 
capacity (i.e., the “Three A’s”; see Box 1). For ICLEI (n.d.) 
there are several key determinants of adaptive capacity, 
including economic resources, access to information 
and technology, social capital, strong institutions, and 
social equity. Given its relative novelty, further work 
needs to explore the prevalence and relevance of the 
“Three A’s” conceptual framework, and their determi-
nants.  

Beyond these capacities, much work has been done 
to determine the qualities of a resilient city. A survey 
of stakeholders in the Medellín Collaboration on Ur-
ban Resilience (see Box 2) reported that a resilient city 
must be reflective, robust, redundant, and resourceful 
(Holly-Purcell, 2015; similar characteristics can be found 
in Siemens, Arup, & Regional Plan Association, 2013). 
The Rockefeller Foundation’s City Resilience Framework 

and easy to act upon. 

Urban resilience strategies are often informed by 
social justice agendas (see Brisley, Welstead, Hindle & 
Paavola, 2012) and seek to ensure that climate change 
adaptation is not yet another activity which leaves the 
marginalized behind (Cox & Hamlen, 2015). To this end, 
Bahadur et al. (2016) highlight that an emerging area 
of work in this area involves enhancing the capacity of 
the resilience process to explore “how power relations 
affect how people benefit (or do not benefit) from 
resilience-building projects.” This is a chance for social 
scientists to address barriers to urban resilience. 

But it is not just the outcomes of resilience initiatives 
that are social, the determinants of resilience are often 
social in nature. After all, it is not only the physical in-
frastructure of a community that must remain resilient 
during times of shock, but the “equitable access and the 
sustainability of the community itself” (Dempsey, Bram-
ley, Power, & Brown, 2011). Examples include Grosvenor 
Group Limited (2014) including community issues in 
its vulnerability index, or the insistence that commu-
nity focus and community identity are among the five 
essential qualities of a resilient city (A. Hay, personal 
communication, May 2, 2016). 

Social capital was also shown to be important in the 
recovery after Hurricane Sandy, where it was found 
that “people living in neighborhoods with more social 
connections and resources are more resilient” and that 
“social resources can help neighborhoods overcome 
economic barriers to resilience” (The Associated Press-
NORC Centre for Public Affairs, 2012). The following 
were identified as overarching dimensions of social 
capital: 

- Social cohesion: how connected people are 
within their neighbourhoods; 

- Social control: the informal ways that people in 
the neighbourhood maintain public order; 

- Social exchange: how neighbours help each 
other out; 

- General trust: how much a person trusts people 
overall (The Associated Press-NORC Centre for 
Public Affairs, 2012). 

Box 1: For Bahadur et al. (2015), resilience is dependant on 
three capacities: 

Adaptive capacity: “the ability of social systems to adapt to 
multiple, long-term and future climate change risks, and also to 
learn and adjust after a disaster.”

Anticipatory capacity: “the ability of social systems to antici-
pate and reduce the impact of climate variability and extremes 
through preparedness and planning.”

Absorptive capacity: “the ability of social systems to absorb 
and cope with the [immediate] impacts of climate variability 
and extremes.”
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expands slightly on these, proposing reflectiveness, 
resourcefulness, robustness, redundancy, flexibility, in-
clusiveness, and integration. Still others have their own 
characteristics (e.g., Martin-Breen and Anderies, 2011; 
Cascio, 2009; da Silva and Morera, 2014b; Leichenko, 
2011), and further work should involve exploring over-
laps between these.  

Resilience Planning
So how are people working towards encouraging 
these characteristics in cities? One way to approach 
answering this is to explore climate change adaptation  
work, much of which overlaps with resilience. The 2014 
scientific assessment performed by NRCan found 63 ex-
amples of adaptation activities in Canada, of which 60% 
involved “research; monitoring climate impacts; assess-
ing vulnerabilities, risks and opportunities; developing 
stand-alone adaptation strategies; and mainstreaming 
adaptation within existing policies and planning” and 
that “as such, adaptation implementation in Canada 
is still in its early stages” (Eyzaguirre & Warren, 2014). 

In the context of Figure 4, adaptation planning is now 
entering Phase 3. 

The prevalence of vulnerability assessments (a precur-
sor to resilience planning) also points to the state of 
resilience (and CCA) work in Canada. A vulnerability as-
sessment is “a process for assessing, measuring, and/or 
characterizing… exposure, sensitivity, and adaptive ca-
pacity” of certain regions or sectors (Nelitz, Boardley, & 
Smith, 2013). It can also be carried out at the household 
level, as seen in the Survey of Emergency Preparedness 
and Resilience, developed by Public Safety Canada and 
administered to Canadian families. 

As seen in IPCC (2014) and NRCan (2014), as well as 
countless local and regional examples, there are large 
amounts of rigorous scientific assessments upon which 
to base action. Moreover, the methods used during 
vulnerability assessments are becoming more nuanced, 
and thus theoretically reflective of the many elements 
of resilience planning. For example, participatory 

Box 2: The Medellín Collaboration on Urban Resilience includes the UN Human Settlements Programme (UN-Habitat); the UN Office for Di-
saster Risk Reduction (UNISDR); The World Bank Group; the Global Facility for Disaster Reduction and Recovery (GFDRR); the Inter-American 
Development Bank (IDB); the Rockefeller Foundation; 100 Resilient Cities – Pioneered by the Rockefeller Foundation; the C40 Cities Climate 
Leadership Group; and ICLEI – Local Governments for Sustainability.

Figure 4: Stage and steps in the  adapta-
tion process (from Eyzaguirre & Warren 
(2014, page 260, Figure 2). Used with 
permission. 
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vulnerability assessments incorporate local knowledge 
and can include factors beyond climate, including 
“political, cultural, economic, institutional and techno-
logical forces” (Smit & Wandel, 2006). All of this points 
to readiness on the part of urban resilience practice to 
enter into implementation and evaluations phases. 

Resilience Tools 
Eyzaguirre and Warren (2014) write that climate change 
adaptation is facilitated by concrete tools which include 
strategies, frameworks, guidance documents, decision 
support tools (e.g., maps and visualizations, guidance 
for scenario interpretation and use, and adaptation 
guidebooks and toolkits). Holly-Purcell (2015) echoes 
this for resilience, writing that there is a “vast array of 
tools and diagnostics designed to assess, measure, 
monitor, and improve city-level resilience.” Similarly, 
Cox and Hamlen (2015) point to an “increased focus on 
resilience measurement that has, in turn, resulted in 
a growing array of resilience frameworks and indices” 
(see Section 4.3 for examples, as well as Appendix B). 
Perhaps the most basic --while still being wildly compli-
cated-- approach that cities can take is to focus on the 
resilience of their critical infrastructure. 

4.2 The Built Environment 
Infrastructure (Physical) Resilience 
The resilience of critical infrastructure is a necessary, 
but not sufficient condition of urban resilience (da 
Silva & Morera, 2014a), as can be seen in the various 
frameworks described in Section 4.3. That being said, a 
great deal of important work within the larger field of 
practice of urban resilience is concerned with the ability 
of critical infrastructure (e.g., stormwater management, 
electricity distribution, transportation systems) to 
function during extreme events (for examples of this 
work see University of Toronto’s Centre for Resilience of 
Critical Infrastructure; Feltmate & Thistlethwaite, 2012; 
Carleton University’s new Infrastructure Resilience Re-
search Group). This works often explores the infrastruc-
ture gap, or the gap between the demand and capacity 
of a city’s critical infrastructure, which is often divided 
into gray (e.g., sewers) and green (e.g., wetlands) infra-
structure (see Figure 5). 

The Government of Canada (2016) acknowledges the 
importance of infrastructure in the 2016 budget:  “Can-
ada will also need to adapt our public infrastructure to 

a changing climate and strengthen the resilience of our 
communities to the impacts of climate change.” An ex-
ample of a resilience assessment focused on infrastruc-
ture is Siemens’ Toolkit for Resilient Cities (Siemens, 
Arup, & Regional Plan Association, 2013) which focuses 
on “physical infrastructure relating to energy, transpor-
tation, water and buildings.” They explain that “these 
systems were chosen because they underpin many 
other essential city operations and services, including 
sanitation, emergency response, and the delivery of 
food, fuel and other materials” (Siemens, Arup, & Re-
gional Plan Association, 2013). 

In line with IPCC (2014) recommendations, Canada’s 
Public Infrastructure Engineering Vulnerability Com-
mittee has created the PIEVC Engineering Protocol to 
assess the vulnerability of critical Canadian infrastruc-
ture. The PIEVC protocol has been used many times 
across Canada, including a high-level assessment of 
the climate change induced infrastructure vulnerabili-
ties faced by Toronto Hydro (AECOM & RSI, 2015). This 
was the first deployment of PIEVC for this sector at 
this scale, and it was found that high ambient summer 
temperatures, freezing rain and ice storms, and flood-
ing were the primary triggers of system vulnerabilities 
(AECOM & RSI, 2015). AECOM and RSI (2015) also iden-
tified these five areas of resilience activity for utilities:  
planning, infrastructure (e.g., redundancy, hardening 
infrastructure), operational (e.g., smart meters, ad-
vanced analytics), organizational (e.g., response time), 
and communications. Further work should examine 
the extent to which these are being undertaken, and 
the effect that actions have had. Encouragingly, data 
availability for this type of work is expected to improve, 
with the 2016 Federal Budget stating that “Infrastruc-
ture Canada will work with Statistics Canada to improve 
infrastructure-related data” (Government of Canada, 
2016). 

Additional work suggested by the study includes 
increasing capacity during heat waves, and further ex-
ploring adaptation measures for climate events causing 
structural damage issues (e.g., freezing rain) (AECOM 
& RSI, 2015). There is also a future project that involves 
mapping the tree canopy in relation to sub-stations 
and distribution infrastructure to identify vulnerabilities 
with more granularity than achieved in the study. 

http://www.crci.utoronto.ca/
http://www.crci.utoronto.ca/
http://carleton.ca/irrg/
http://carleton.ca/irrg/
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Energy Efficiency and Resilience  
Energy efficiency is one of the main strategies that cit-
ies will use to reach emissions reductions targets (e.g., 
Socolow et al., 2004; Sustainable Dialogues Canada,  
2015). In the process of becoming more energy effi-
cient, cities will also become more resilient. The Amer-
ican Council for an Energy-Efficient Economy (ACEEE) 
makes explicit connections between energy efficiency 
and resiliency (Riberio et al., 2015). Things like ener-
gy-efficient buildings, cool roofs, district energy sys-
tems, and transit-oriented development all have clear 
resilience benefits in the areas of emergency response 
and recovery, social and economic benefits, and climate 
mitigation and adaptation (Ribeiro et al., 2015; Smith 
& Levermore, 2008; Xu et al., 2012). Riberio et al. (2015) 
offer as evidence a combined heat and power plant 
that enabled critical water pollution control facilities to 
stay online during and after Hurricane Sandy. A similar  
combined heat and power project was facilitated for 
Campbell Soup by Toronto Hydro. Doing an in-depth 
case study on the way that this system contributes to 
resilience at the building and the neighbourhood levels 
is a future research project. Additional further work in 
this area should corroborate ACEEE’s claim that “most 

resilience efforts also do not recognize the value of 
energy efficiency fully, if at all” and should strive to an-
swer ACEEE’s call for “technical assistance on methods 
to incorporate efficiency into communities’ planning 
processes” (Ribeiro et al., 2015). 

Buildings 
C40 Cities Climate Leadership Group and Arup (2015) 
point out that in “2015, cities reported taking a total 
of 438 adaptation actions”, the five most common of 
which were: 

- Storm water capture systems;
- Green roofs / walls;
- Crisis management (including warning and evac-

uation systems);
- Flood mapping;
- Tree planting and / or creation of green spaces. 

With the exception of flood mapping, buildings can 
play a role in increasing each of these. It is encouraging, 
therefore, to see that the 2016 Federal Budget allocates 
$40 million over five years to “to integrate climate resil-
ience into building design guides and codes” that will 
apply to both buildings and the rehabilitation of public 

Figure 5: The green infrastrucutre of parks can be used as a buffer for floodwaters. See London’s Harris Park Project (not 
pictured here) for an example.  

http://www.multivu.com/players/English/7796451-toronto-hydro-campbell/
http://www.lfpress.com/2015/10/22/five-design-teams-presented-their-plans-for-the-thames-river-area
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infrastructure (Government of Canada, 2016). Though it 
is too soon to know what these codes will prescribe, it is 
likely that they will be similar to approaches already be-
ing taken. For example, BOMA Canada’s BOMA BEST 3.0 
program will launch in September 2016 and will reward 
existing commercial buildings for incorporating resil-
ience planning (e.g., risk assessments) into their build-
ing operations. Similarly, the buildings being built on 
Toronto’s waterfront are designed not only to be energy 
efficient, but also to increase the resilience of the area 
by managing stormwater (via site design, green roofs, 
etc.). Determining how to measure success in this type 
of endeavor is important, and will ideally be considered 
in the design of the new standards and codes. 

Better understanding the behaviour of occupants 
within buildings is another important part of improv-
ing their ability to contribute to resilience (Brown & 
Gorgolewski, 2015). For example, energy conservation 
behaviours (e.g., higher summer setpoints, natural ven-
tilation) are enable buildings to contribute to resilience 
(Lemmen, Johnston, Ste-Marie, & Pearce, 2014; Levine 
et al., 2007; Gupta & Gregg, 2012), as are occupant en-
gagement strategies which could be useful in educat-
ing and preparing occupants for extreme events. Both 
of these areas warrant further study. 

Other further work pertaining to physical resilience 
includes:  
•	 AECOM and RSI (2015) found that higher ambient 

temperatures were the primary triggers of system 
vulnerabilities for Toronto Hydro. This can lead 
to power outages during which high-rise build-
ings that lack backup generators quickly become 
uninhabitable, and difficult to exit for people with 
mobility issues (often called thermal resilience). 
Assessing and mapping thermal resilience is an 
important area of further work. 

•	 Research should explore the mitigation/resilience 
trade-offs resulting from policies which favour 
densification. What effect do these policies have on 
resilience issues like urban heat island effect, storm-
water management, and thermal resilience? 

•	 The role of energy efficient appliances (especial-
ly air-source heat pumps) will be valuable in in 
reducing electricity consumption and increasing 
resilience (Lemmen et al. 2014), but as Levinson 
(2015) has shown, this is not to be assumed as there 

is often a rebound effect with energy efficiency 
technologies and programs where users consume 
more as the cost of use decreases. Applying this 
critique to existing programs is a valuable piece of 
further work. 

4.3 Strategic Frameworks
There are numerous strategic frameworks available 
for cities to use in resilience assessment and planning. 
These frameworks enable decision-makers to employ 
well-informed best practices, such as those offered by 
Rosenzweig et al. (2015), who provides five pathways 
(or best practices) that cities ought to pursue: 

1. Disaster risk reduction and climate change adap-
tation are the cornerstones of resilient cities;

2. Actions that reduce greenhouse gas emissions 
while increasing resilience are a win-win;

3. Risk assessments and climate action plans 
co-generated with the full range of stakeholders 
and scientists are most effective;

4. Needs of the most disadvantaged and vulnerable 
citizens should be addressed in climate change 
planning and action;

5. Advancing city creditworthiness, developing 
robust city institutions, and participating in city 
networks that enable climate action.

 
The frameworks presented below generally embody 
these best practices, though further work could explore 
the extent to which this is the case. The frameworks 
also encourage collaboration between cities and 
sectors in order to maximize the impacts of collective 
efforts. Though some resilience assessment tools are 
“intended as rapid assessments to establish a general 
understanding and baseline of a city’s resilience and 
can be self-deployed”, the frameworks presented below 
are more action-oriented, demanding “more sophisti-
cated technical and financial capacities to implement” 
(Holly-Purcell, 2015). For the purposes of this report, 
only a few of the leading frameworks will be discussed, 
with the remainder presented in Appendix B. 

The City Resilience Framework 
The City Resilience Framework was developed by Arup 
(with support from the Rockefeller Foundation) and is 
based on extensive background research (see da Silva 
& Morera, 2014a). The framework is meant to “identify 
critical areas of weakness, and to identify actions and 
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programs to improve the city’s resilience” (The Rockefel-
ler Foundation and Arup, 2015). This framework is used 
in the 100 Resilient Cities (100RC) program, pioneered 
by The Rockefeller Foundation, which provides techni-
cal and financial resources (approximately $1,000,000 
per city) to 100 cities around the world, who applied 
to take part, and facilitates collaboration through their 
100RC tool. Each city is required to hire a Chief Resil-
ience Officer to carry out the creation and implementa-
tion of a resilience strategy. Cities include New York City, 
Boulder, Montreal, and many others (see link). 

The City Resilience Framework has four dimensions (see 
Figure 6), with which 12 drivers (similar to indicators) 
are associated. These drivers “describe the outcome of 
actions to build resilience, not the actions themselves” 
(da Silva, 2014a). For each of these drivers, there are 
seven qualities that are “considered to be important in 
preventing breakdown or failure; or enabling appro-
priate and timely action to be taken” (da Silva, 2014a). 
These qualities are: reflectiveness, resourcefulness, 
robustness, redundancy, flexibility, inclusiveness, and 
integration (da Silva and Morera, 2014a). Referring to 
the use of the seven qualities, the City of New Orleans 
(2015) writes that “at each stage of the process, we also 
relied on the qualities of resilient systems as a touch-
stone to guide the development of our actions” (City of 
New Orleans, 2015). 

Note: There are plans to create a City Resilience Index that 
will introduce the variables through which city-scale resil-
ience can be accurately measured” (da Silva and Morera, 
2014a), though nothing official has been release yet. 

For Boulder, Colorado, the City Resilience Framework 
was used to guide an iterative process of arriving at 
three major priority areas: 

CONNECT AND PREPARE  Prepare all segments of the 
community for uncertainty and disruption by encour-
aging community preparedness, creating a culture of 
risk awareness and personalizing resilience.
PARTNER AND INNOVATE  Capitalize on the collective 
problem-solving and creativity of our community by 
leveraging advances in data, research and observations 
to address emerging resilience challenges.
TRANSFORM AND INTEGRATE  Embed resilience into 
city operations and systems by transforming our ap-
proach to community resilience (City of Boulder, 2016). 

Each of these areas has action items associated with 
it. For example, within the second area, the following 
action item was created: “Spur creative representation 
of data through investments in artistic visualization and 
knowledge display” (City of Boulder, 2016). The frame-
work, then, enables a process during which stakehold-
ers work towards an action plan for resilience, instead 

Health and Wellbeing 
 1. Meets Basic Needs
 2. Supports Livelihoods and Employment
 3. Ensures Public Health Services
Economy and Society
 4. Promotes Cohesive and Engaged Communities
 5. Ensures Social Stability, Security and Justice
 6. Fosters Economic Prosperity
Infrastructure and Environment
 7. Enhances and Provides Protective 
     Natural & Man-Made Assets 
 8. Ensures Continuity of Critical Services 
 9. Provides Reliable Communication and Mobility
Leadership and Strategy
 10. Promotes Leadership and Effective Management
 11. Empowers a Broad Range of Stakeholders
 12. Fosters Long-Term and Integrated Planning 

1. Organise for disaster resilience
2. Identify, understand and use current and future 

risk scenarios
3. Strengthen financial capacity for resilience
4. Pursue resilient urban development and design
5. Safeguard natural buffers to enhance the protec-

tive functions offered by natural ecosystems
6. Strengthen institutional capacity for resilience
7. Understand and strengthen societal capacity for 

resilience
8. Increase infrastructure resilience
9. Ensure effective disaster response
10. Expedite recovery and build back better

Figure 6: The primary drivers/indicators used in the two most prominent urban resilience frameworks. 

City Resilience Framework UNISDR Ten Essentials

http://www.100resilientcities.org/cities#/-_/
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of the checkbox (or cookbook) approach where certain 
prescriptive elements must be present. Fournier (2012) 
advocates for similar processes, writing that resilience 
assessments should be inclusive, flexible/adaptive, 
comprehensive, and iterative. This can also be seen in 
the “Resilient New Orleans” strategy. They point out 
that during the roughly eight month process, the City 
Resilience Framework was used “to assess the connec-
tions between our challenges, identify critical areas of 
weakness, and develop actions that build upon our 
strengths. We also used the framework to facilitate a 
comprehensive discussion of resilience with our stake-
holders” (City of New Orleans, 2015). 

Writing in 2012, which admittedly is a long time ago 
in this field, Fournier (2012) wrote that “there is little 
empirical evidence[…] that can be examined to assess 
the effectiveness of these new resilience assessment 
tools.” Certainly over the next few years this will be a 
prominent research topic. It is also worth noting that 
the City Resilience Framework does not appear to offer 
measurement and evaluation advice, suggesting that 
further research should focus on helping develop these. 
Other further work inspired by the collaborative nature 

of this framework, involves empirically demonstrat-
ing that adaptive capacity increases alongside public 
deliberation, which has been questioned (e.g., Hobson 
& Niemeyer, 2011; see link for a current example of 
deliberation from the Government of Canada). 

UNISDR - Make My City Resilient Program 
At the highest governmental level, urban resilience 
assessment and planning is facilitated by the Unit-
ed Nations International Strategy for Disaster Risk 
Reduction (UNISDR). Their “Making My City Resilient 
Campaign” has “attracted over 2,200 cities who have 
pledged to take deliberate steps in improving resil-
ience” (Sands, 2015; also see Figure 7), including those 
from the developed (e.g., North Vancouver) and devel-
oping world. This program is the embodiment of the 
Sendai Framework for Disaster Risk Reduction (formally 
Hyogo Framework) and starts with the “Ten Essentials 
for Making Cities Resilient” - a list of ten actions a city 
should take to ensure their resilience (see Section 4.3). 
The following briefly describes the Scorecard which 
guides and evaluates a city’s progress through the Ten 
Essentials (see Figure 5). The scorecard was developed 
by IBM and AECOM and uses 96 disaster resilience 

Figure 7:  A map showing the cities participating in UNISDR’s Making My City Resilient campaign. Image courtesy of 
UNISDR: http://www.unisdr.org/campaign/resilientcities/home/cities 

http://letstalkclimateaction.ca/ideas
http://www.nsemo.org/
http://www.unisdr.org/campaign/resilientcities/home/cities 
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items/indicators, “each designed to rate on a 0 to 5 
scale an aspect of a city’s preparedness for, and ability 
to recover from, natural hazards” (UNISDR, 2015b). For 
example, under Essential #7 (i.e., Increase societal and 
cultural resilience), the presence of grassroots organi-
zations is presented, with the indicator being “presence 
of at least one non-government body for pre and post 
event response for each neighborhood in the city” 
(UNISDR, 2015b). The scorecard was designed to help 
cities “better understand their own institutional capac-
ity and engage in efforts to build resilience” (UNISDR, 
2015a), and has been piloted in at least one US city (see 
IBM and AECOM, 2015 for initial results from the Stam-
ford Connecticut pilot). 

When the Hyogo Framework expired at the end of 
2015, it meant that UNISDR had to update their “Ten Es-
sentials” so that they reflected the goals/targets of the 
Sendai Framework. This process was guided by “a group 
of over 100 distinguished city and expert partners pas-
sionate in disaster risk reduction” (UNISDR, 2015a) and 
resulted in the creation of The Local Urban Indicator 
Tool which presents a total of 230 questions that can be 
used to better indicate and encourage resilience within 
each of the ten priority areas. Evaluating these various 
indicators presents a significant future research area, as 
the tool is still in its pre-piloting phase.

At the same time as the Local Urban Indicator Tool 
was being developed, the World Council on City Data 
(creators of ISO 37120) began work with ISO on a set 
of standardized indicators for urban resilience. Encour-
agingly, WCCD and UNISDR formed a collaboration in 
order to continue the expert review of their indicators, 
including a meeting in Toronto in April, 2016. Though 
still in the pre-pilot phase, it is expected that the new 
ISO standard for resilience will include measures relat-

ing to smart cities, emergency preparedness, critical 
infrastructure, economic and political resilience, transit 
and mobility, green buildings, etc. (Hernandez, 2014). 
Given that both of these frameworks are still emerging, 
there we be much further work over the next few years 
assessing their contribution to urban resilience around 
the world. 

ICLEI - Changing Climate, Changing Communities
ICLEI - Local Governments for Sustainability is an inter-
national association of local governments committed 
to sustainable development. Among other things, they 
administer the annual “Resilient Cities” conference (the 
2016 iteration of which will feature an abridged version 
of this report as a background paper). ICLEI Canada 
is a not-for-profit located in Toronto, Canada that has 
programming which though explicitly concerned with 
climate change adaptation, has many important links 
with resilience. In particular, ICLEI’s Changing Climate, 
Changing Communities program provides a framework 
which facilitates action at the municipal level. It is a 
“compendium of resources that provide a milestone 
based framework to assist local governments in the 
creation of adaptation plans to address the relevant 
climate change impacts associated with their commu-
nities” and emphasizes that shocks can be felt across 
social, economic, physical, and ecological systems 
(ICLEI, n.d.). 

The five milestone approach proceeds as follows: ini-
tiate, research, plan, implement, and monitor/review. 
The program is facilitated online through the Building 
Adaptive & Resilient Communities (BARC) tool (similar 
to the LGSAT tool for UNISDR’s Ten Essentials), and users 
are encouraged to use the BARC Network to collab-
orate, which is an important part of a city resilience 
initiative. 
 
Some unique features are worth reporting here. First, 
ICLEI does not produce an assessment for the city as 
a whole, rather it produces them across the following 
ten city sectors: Communications, Economic develop-
ment, culture, and tourism, Engineering, Environment, 
General adaptation, Housing, Parks and recreation, 
Public health, Transportation, Water (ICLEI, n.d.). For 
each sector, vulnerability to specific climate impacts are 
assessed by first creating a composite score reflecting 
sensitivity and adaptive capacity, and then assigning 

Collaborations between cities (e.g., C40 Cities 
Climate Leadership Group, and the Compact 
of Mayors) are helping drive innovation in resil-
ience assessment and planning. The 2016 Fed-
eral Budget contains $75 million which the Fed-
eration of Canadian Municipalities will deliver 
in part to “support the assessment of local cli-
mate risks, and the integration of these impacts 
into asset management plans” (Government of 
Canada, 2016). 
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a risk level to each impact. Those with the highest risk 
rating are given priority in the action planning that en-
sues during implementation. This is different from the 
City Resilience Framework in that it includes guidance 
for measurement and evaluation, and different from the 
Ten Essentials Program in its focus on city sectors. 

4.4 Resilience in Toronto
The city of Toronto will face many climate related chal-
lenges in the coming decades (AECOM & RSI, 2015; also 
see Figure 8). In 2014, the City of Toronto conducted 
a review climate resilience best practices in New York 
City, San Francisco, Chicago, Seattle/King County, Cal-
gary, and Vancouver (City of Toronto, 2014a). The six cit-
ies were selected as they are mostly comparable in size 
to Toronto and are North American leaders in climate 
change adaptation and resilience to extreme weather, 
as evidenced in part by their high rankings in Grosve-
nor’s Resilient Cities report (Research Group of Grosve-
nor Limited, 2014). This report built on some of the 
outcomes from the Resilient City Roundtable which was 
held in March of 2013 and was used to steer the City of 

Toronto’s Resilient Cities Working Group, which at the 
moment operates behind closed doors and involves 
bringing together different departments and service 
providers to discuss synergies in resilience planning. For 
example, telecommunications representatives are rarely 
involved in city resilience planning, despite the fact that 
much critical infrastructure depends on their services 
extreme events (D. MacLeod, personal communication, 
April 14, 2016). This is an innovative approach which 
combines the sector-based approach of ICLEI with the 
collaborative nature of the City Resilience Framework. 

The City of Toronto (2014b) has highlighted many areas 
of further work, much of which will be conducted in-
ternally, but which nonetheless include: integrating cli-
mate change resilience into decision making, increasing 
the resilience of Toronto’s services and infrastructure, 
ensuring that priority populations are served by resil-
ience initiatives, developing partnerships with the pri-
vate sector and broader public sector, and supporting 
improvements in the personal resilience of residents 
and businesses. City of Toronto (2014a) also reported 

Figure 8: A changing climate will bring with it significant challenges to electricity distribution infrastructure. 
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that “cities are developing indicators to measure wheth-
er their programs and actions are successfully moving 
towards their climate resilience goals.” Accessing and 
assessing these indicators using the various consider-
ations explored in Section 4.5 is an important piece of 
further work as well.  

In addition to areas mentioned above, further areas of 
work include: 
• Exploring the feasibility of cities devoting “10% of 

their city’s budget towards resilience-building goals 
and projects, without raising taxes”, as advocated 
for by 100 Resilient Cities (Rodin, 2015). 

• Exploring the extent to which city policies are 
aligned with provincial (at the least) policies in 
order to ensure that positive achievements in cities 
spill over to other jurisdictions (Burch et al., 2014). 
This might not be necessary given the other collab-
orative arrangements in which cities are engaged 
(e.g., C40). 

• According to Bistrow (2013), Toronto has 6 days of 
transportation fuel, 20 days of food, and 49 days’ 
worth of biomass for home heating. More of this 
type of work is needed in cities, and can be used to 
inform the public about the degree to which they 
are vulnerable. 

• Compact of Mayors (2016) found that the amount 
of power --or “the level of control a city has over 
various sectors”-- was a significant determinant in 
its ability to lower emissions and improve resilien-
cy in the building sector. Quantifying the varying 
levels of power in Canadian cities and correlating it 
to resilience is a long-term project implied by this 
work. 

4.5 Measurement and Evaluation 
Echoing Eyzaguirre and Warren (2014), Bahadur et al. 
(2016) highlight that the “development of new tools 
for measuring and assessing resilience is essential so 
we can better understand effective resilience interven-
tions” (Bahadur et al., 2016). It is to this end that The 
Windward Fund granted $800,000 to create the Resil-
ience Measurement Community of Practice. The project 
runs from October 1, 2015 to March 31, 2017 and brings 

together leading resilience measurement experts and 
practitioners. It is expected that the community of prac-
tice will touch on many of the measurement issues that 
are discussed in this section, though ensuring this is the 
case is an area of further research. 

The use of indicators is often central to resilience 
assessment and planning. Hicks et al. (2016) point out 
that indicators are powerful because “they are scalable 
across geographic areas and, when designed well, re-
duce complex phenomena to simple measures” (Hicks 
et al., 2016). This is the approach taken by WCCD and 
ISO in the creation of ISO 37120, a set of standardized 
indicators which “enable cities to assess their perfor-
mance and measure progress over time” in key areas 
of service delivery and quality of life (McCarney, 2009). 
This standardization often leads to very desirable out-
comes, including not needing to transform indicator 
values in z-scores (e.g., Research Group of Grosvenor 
Limited, 2014) and increasing the insurability and credit 
worthiness of cities by making rigorous comparisons 
and benchmarks possible. 

An extension of this approach is the use of indexes, 
which are usually a combination (i.e., aggregation) of 
indicators into a single value, often involving numeri-
cal transformation of indicators values (e.g., weighting 
of indicators, standardizing their values) (da Silva & 
Morera, 2014c). An example of this can be seen in the 
Grosvenor Report (2014) wherein cities are ranked 
according to the sum of their indexed vulnerability and 
adaptive capacity scores. To do this, data for over 100 
indicators (they call them datasets) is collected, and 
then transformed into standardized units (presumably 
z-scores) so that various indicators can be combined, 
enabling cities to be ranked (see also ND-GAIN in Figure 
9 for a similar example). Exploring the merits and short-
comings of this type of approach represents an area of 
further work, as does determining precisely how tools 

“Not everything that counts can be counted, 
and not everything that can be counted counts” 
 - William Bruce Cameron

“Many initiatives being undertaken to build 
Canadians’ capacity to adapt have yet to be 
evaluated or their lessons synthesized in scien-
tific literature. Agreed upon methods to track 
and measure actions taken to reduce climate 
change risk and vulnerability do not yet exist” 
 - Eyzaguirre and Warren, 2014
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developed by the private sector, interact, or are expect-
ed to interact with other resilience initiatives (e.g., forth-
coming resilience standards from ISO and UN-Habitat). 

Though quantitative approaches have led to some 
important progress, there are those who build on the 
warnings originally offered by Meadows (1998), raising 
potent objections to quantification (e.g., Cox & Hamlen, 
2015), and lamenting that “by summarising data into a 
single quantitative score, indices take on an objective 
authority that commands, but does not necessarily 
merit, respect” (da Silva & Morera, 2014c). Just because 
vulnerability, for example, can be conceptualized as 
being a composite of exposure, sensitivity and adaptive 
capacity, it does not mean that these elements “should 
be measured in order to numerically compare the 
relative vulnerability of communities, regions or coun-
tries” (Smit & Wandel, 2006). To standardize would be to 
ignore the fact that vulnerability is “place- and sys-
tem-specific” (Smit & Wandel, 2006). For Coffee (2014), 
“indicator indexes should be a weather report not a 
thermometer. It should indicate something to you that 
makes you want to investigate further.” 

Similarly, as Hicks et al. (2016) highlight, indicators can 

be insidious; at best distracting “policy attention on fix-
ing the indicator rather than the conditions represented 
by the indicator” (Malone, 2009), and at worst obscur-
ing the fact that humanity is transgressing the complex 
planetary boundaries reported by Rockstrom et al. 
(2009). And so, ensuring that resilience assessments 
do not bias the quantifiable, and that they include key 
determinants of equity and action, is essential (Hicks et 
al., 2016; Cox & Hamlen, 2015). 

To this end, Bours et al. (2014b) report that most re-
sources urge programmers to ask the right questions, 
and that “there should be an appropriate medley of 
qualitative, quantitative, and binary indicators.” Hicks 
et al. (2016) echo this, suggesting that “complementa-
ry, qualitative, and reflexive assessments will remain 
critical for development, implementation, and interpre-
tation of robust measurement systems.” Schipper and 
Langston (2015) elaborate: “although individual indica-
tors may not appear relevant to resilience, if accompa-
nied by qualitative information on context, they may 
be able to provide a sense of direction (built or reduced 
resilience).” Assessing the validity of these claims is fur-
ther work which is beyond the scope of this report, as 
is applying these principles to evaluations of the “Three 

Figure 9: The Notre Dame Global Adaptation Index (ND-GAIN) consists of 45 vulnerability and readiness indicators 
which focus on measuring exposure, sensitivity, and cities’ adaptive capacity. By providing cities with this informa-
tion, it increases awareness of the disproportional spread of risk across the world. Similar work is being carried out 
at James Ford’s McGill lab (http://www.jamesford.ca/). Image courtesy of http://gain.org/ 

http://www.jamesford.ca/
http://gain.org/


Urban Resilience in Canada 20

A’s.” Further work should also include further assessing 
the merits of resilience indexes generally, and should 
explore how and why the various indexes vary in their 
assessments of the same city or country. 

Indicators 
There are many ways to approach assessing the resil-
ience of cities, identifying actions to improve resilience, 
and evaluating the effectiveness of those actions. 
Ultimately, whatever indicators are used (be they 
qualitative or quantitative), the end goal is to answer 
the questions: what aspects of the city need to be im-
proved in order to ensure resilience, and have specific 
initiatives been (or will they be) successful in increasing 
the city’s resilience? 

There are many competing versions of the indicators, 
indexes, and frameworks that should be used to an-
swer these questions. For Smit and Wandel (2006), for 
example, the adaptive capacity of a community “can be 
influenced by such factors as managerial ability, access 
to financial, technological and information resources, 
infrastructure, the institutional environment within 
which adaptations occur, political influence, kinship 
networks, etc.” For Rosenzweig et al. (2015) variations 
in vulnerability are caused by “physical exposure, urban 
development processes, social characteristics, and 
access to power” while Cox and Hamlen (2015) separate 
resilience into different ‘capitals’: human capital, social 
capital, built capital, economic capital, natural capital, 
governance, and community preparedness. 

Notwithstanding the merits of each of these concep-
tualizations, in order to be useful, these qualities of 
resilience need to be turned into something which can 
be measured. Consider the following examples: 

- Percentage of critical facilities served by distrib-
uted energy or microgrids (Ribiero et al., 2015). 

- Existence of recent, expert-reviewed estimates 
of probability of known hazards or perils and 
their extents, ranked out of 5 (UNISDR, 2015b).

- Percent of respondents who strongly agree or 
agree people in their neighborhood can be 
trusted (The Associated Press-NORC Centre for 
Public Affairs, 2012).

Qualitative/Subjective indicators 
Not all indicators are based on objective and/or quan-
tified data. Instead, some indicators of resilience are 
based on subjective data (i.e., relying on subjects [peo-
ple] instead of objects [instruments]), often gathered 
using qualitative instruments (e.g., interviews, question-
naires, Delphi method, Q methodology). FSIN Resilience 
Measurement Technical Working Group (2014) points 
out that “the role played by subjective states in resil-
ience, such as perceptions of shocks, perceived utility of 
actions taken or not taken, and general expectations of 
future states, should be included as key components of 
resilience measurement.” 

Reporting on work carried out by Oxfam, Fuller and 
Lain (2015) give the example of using ‘anchoring 
vignettes’ to get respondents to rate a hypothetical 
resilience scenario, which is then compared to re-
spondents’ rating of their own resilience. In doing so, 
researchers hope to calibrate the respondent, and give 
the assessor a sense of that calibration, thereby trian-
gulating the subjective assessment, so to speak. Testing 
this approach represents an area of further work, some 
of which is being carried out by Oxfam. 

Maxwell, Constas, Frankenberg, Klaus and Mock (2015) 
point out that qualitative data can provide information 
about social relations and power dynamics and that 
“this kind of information may be difficult to quantify, 
but it is crucial to understand.” Similarly, Bours et al., 
(2014b) write that “complex socio-economic dynamics 
underlie adaptation effectiveness and are often either 
hard to quantify or the data is not available.” Sovacool 
et al. (2015) warn against a “preponderance of quan-
titative perspectives, mapping a general tendency to 
propose technical solutions to social problems.” That is, 
an aversion to qualitative and/or subjective indicators 
(on the part of funders, stakeholders, whomever), can 
obscure “key determinants of human equity and action” 
(Hicks et al., 2016). But Schipper and Langston (2015) 
add some perspective to this discussion, finding “that 
resilience cannot be measured only through indicators 
of improved livelihoods and well-being, but that it also 

“Bias toward easily quantifiable concepts, cou-
pled with the tendency for indicators to direct 
change, can hinder progress, particularly where 
biases ignore key determinants of human equi-
ty and action.” - Hicks et al., 2016 
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cannot be measured without such information.” 
 
Process Indicators 
It is important to remember that in the same way that 
sustainability should be viewed as an emergent, con-
text-specific process (Robinson & Cole, 2015), “resilience 
is a process, not simply an outcome (Cox & Hamlen, 
2015). This has two important implications. First, 
resilience projects often operate over a very long time 
horizon, and second, processes should be measured 
alongside, or sometimes in lieu of, outcomes. 

Burch et al. (2014) write that “monitoring of key indi-
cators… requires an investment in the collection and 
analysis of data beyond that which might be present 
in a single electoral cycle of three or four years.” But it 
is not only the lack of institutional resources that make 
this challenging, it is the fact that success cannot be 
determined until well in an ever-changing future. Bours 
et al. (2014a) write about “a dynamic process that cuts 
across scales and sectors of intervention, and extends 
long past any normal project cycle” and succinctly ask: 
“How then should we define, measure, and assess the 
achievements of an adaptation programme?” 

One approach to this problem is to use process indica-
tors instead of outcome indicators. Bours et al. (2014b) 
write that process indicators “measure progression 
towards the achievement of an outcome [e.g. resilience 
to drought], but do not guarantee or measure the final 
outcome itself” and are a “good fit for monitoring and 
evaluation of complex and large-scale endeavours.” 
The use of process indicators has specific application 
the field of resilience evaluation, where it is difficult to 
measure resilience in an a priori manner, that is, before 
extreme events have occurred (Wilson, Gregorowski, & 
Standley, 2016; Bahadur et al., 2015). To this end, and in 
reference to Fuller and Lain (2015), Bahadur et al. (2016) 
write that “the measurement of drivers and characteris-
tics allows us to measure resilience without relying on 
the occurrence of shocks and stresses.” In other words, 
evaluations based on processes (i.e., drivers, character-
istics) help subvert the ‘a priori problem.’ 

Schipper and Langston (2015) offer the following 
example: “if we value learning as a driver of resilience, 
for example, we may want to measure processes of 
training, information sharing and awareness raising 

(what do people know, etc.).” Another example comes 
from Berkeley, California where one of six goals that 
came out of their participation in the 100 Resilient Cit-
ies initiative is to “advance racial equity” which will be 
achieved “when race can no longer be used to predict 
life outcomes” (City of Berkeley, 2016). Berkeley has 
identified processes (e.g., the creation of a “multi-de-
partmental team of staff to oversee and implement the 
Berkeley Racial Equity Action Plan”) that can be mea-
sured in advance of the outcome of racial equity. 

Outcome Harvesting 
Eyzaguirre (2015) sought to evaluate the influence of 
NRCan’s Regional Adaptation Collaboratives (RAC) in 
terms of their immediate effect “in encouraging col-
laboration and adaptation decision-making” and in 
terms of their influence “beyond program timelines 
and scope.” In order to do this, two sources of data were 
consulted: final reports from RAC participants, and in-
terviews with key personnel that asked about the most 
exciting or successful thing that had happened in their 
jurisdiction as a result of the RAC program (Eyzagu-
irre, 2016). As such, the program employed a research 
method called outcome harvesting, which is “suited to 
examining program impact on issues defying traceabil-
ity” (Eyzaguirre, 2015) and where “outcomes are defined 
as changes in the ‘behaviour writ large’ (such as actions, 
relationships, policies, practices) of one or more social 
actors influenced by an intervention” (Wilson-Grau, 
2015). This method was used to demonstrate that 
processes (e.g., recruitment of local champions) had 
emerged which could reasonably be thought to engen-
der successful adaptation efforts in the future (Eyzagu-
irre, 2015). Though quantified outcomes are prized 
(and even required) by decision-makers, it is often case 
that the existence of these processes are the only data 
that exist at certain points in the project (Eyzaguirre, 
2016). As such, not only is ‘measuring without indica-
tors’ essential, but so too is educating decision-makers 
on the merits of these types of approaches to program 
evaluation. 

It is also important that measurement and evaluation 
be incorporated throughout the project, instead of 
just at the beginning and at the end, even borrowing 
practices from developmental evaluation where the 
evaluator is embedded within the process, instead of a 
third party to it (Eyzaguirre, 2016). Doing so could have 
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positive benefits for the program, the evaluation, and 
for the community. More participatory forms of pro-
gram development and evaluation empower actors in 
remote communities, for example, by increasing “their 
capacity to engage with other state actors in conversa-
tions and decisions about disaster and resilience plan-
ning” (Cox & Hamlen, 2015). Incorporating these princi-
ples would hypothetically make the evaluation process 
more iterative, nimble, just, and effective, though future 
work is required to determine this precisely. 

Other Measurement Challenges
CAP and ICLEI (2015) highlight a few other challenges 
that resilience evaluators face: 

1. Uncertainty as to what to measure; 
2. Measurement may involve a range of stake-

holders;
3. M&E is not incorporated into project design;
4. Obtaining data may be expensive, complex, 

and difficult. 

Evaluators should also strive for parsimony; in an effort 
to avoid the ‘analysis paralysis trap’ whereby mountains 
of data consume resources and prevent actionable out-
comes. In reference to Spearman and McGray (2011), 
Schipper and Langston (2015) write that “it is more 
helpful to have approximate answers to a few import-
ant questions than to have exact answers to many 
unimportant questions.”

Another problem is the issue of ‘snapshots’ versus 
measurements that are taken periodically. This is a 
problem that has long plagued scientists: what is the 
value in a one-time observation of a phenomenon, and 
if it is insufficient, how often should data be collected? 
Instead of simply revaluating indicators annually (a 
rule of thumb which could potentially waste resources) 
FSIN Resilience Measurement Technical Working Group 
(2014) advocates that measurement interval frequency 
should be “informed by knowledge of expected rates 
of change/growth associated with a particular unit or 
scale of measurement for resilience capacity.” 

An even bigger problem faced by those trying to 
demonstrate beneficial outcomes of resilience pro-
grams is the problem of attribution, which Bours et al. 
(2014a) sum up succinctly: “it can be almost impossible 
to untangle the range of interconnected factors that 

shape a long-term impact or outcome.” Consider that 
within the city there are complex geographical scales 
operating (the neighbourhood, the watershed, the 
region), multiple initiatives operating, and multiple sec-
tors at which success could be determined over mul-
tiple time-scales and parameters. Bours et al. (2014a) 
suggest that instead of trying to directly attribute a 
program to an end-state (e.g., resilience), it is usually 
better to situate progress made by the program within 
broader urban resilience and climate adaptation goals. 
This avoids the problem of attribution, and focuses 
attention on whether progress was actually made. 

Some additional best practices that can help in address-
ing these issue include: 

- ADAPT indicators (i.e., Adaptive, Dynamic, Active, 
Participatory, and Thorough) are more desirable 
for this kind of ‘messy’ work than SMART ones 
(i.e., Specific, Measureable, Achievable, Realistic, 
and Time-bound) (Bours et al., 2014b).

- Many systems use a 1-5 scoring systems for each 
indicator (e.g., ICLEI n.d.; IBM and AECOM, 2015). 
This is not the only way; Sovacool (2012) points 
out that indicators could “rely on a simple scoring 
technique of ‘positive,’ ‘negative,’ or ‘neutral,’ as in 
a given metric can worsen, improve, or stay the 
same over time” or that one could convert indi-
cator values to “z-scores, the number of standard 
deviations from the mean to indicate if a given 
metric improves or worsens” as well as other scor-
ing methods. 

- Remember that “resilience is not uniformly 
distributed throughout a community; measures 
should be flexible, place-based, and context-spe-
cific; indicators may be more relevant than an 
aggregated index” (Cox & Hamlen, 2015).

4.6 Data sources 
Da Silva and Morera (2014b) point out that “as resil-
ience is a relatively new concept in its application to 
cities, this data may not commonly be found in all cities 
around the world.” Bours et al. (2014b) highlight that 
thinking about data availability is a very important step 
in the design of a resilience or CCA program (see below 
for some sources of data). Much of this work requires 
the use of proxy indicators, which Bours et al. (2014a) 
define as “(more) easily-measureable ‘stand-ins’ for con-
cepts or variables for which data is unavailable.” 
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Because resilience is such a hard concept to measure, 
and because data differs across cities, an element of 
creativity must be applied. For example, Shaker (2015) 
used the Human Wellbeing Index (HWI) and Ecosystem 
Wellbeing Index (EWI) to conduct a macroscale em-
pirical study to further understand sustainable urban 
development across 33 European countries. Similarly, 
Shaker and Sirodoev (2016) created a “local sustainable 
development index using household and property 
composition indicators from a 2005 demographic and 
health survey for the Republic of Moldova” and used 
this index to track sustainability across 339 geographic 
regions (also see Malakara & Mishraa, 2016). Presum-
ably the same could be done for resilience in many 
different settings. Not only does this work represent 
creative use of proxy indicators, it also demonstrates 
the utility of spatially representing data. 

Beyond charts and tables (examples of which can be 
found in da Silva and Morera, 2014a, page 27), the 
use of GIS techniques can offer researchers innovative 
ways to collect, organize, and present their data. For 
example, Mastors (2015) points out that vibrant public 
spaces are an important element in creating resilient 
cities. Further work would involve using GIS to explore 
the frequency of these spaces across Canada and to 
build a picture of where planning attention is needed. 
See Figure 9 for examples of these tools. 

Sources of data with which to populate resilience indi-
cators and GIS tools include: 

• Wellbeing Toronto 
• WCCD Open Data Portal 
• OECD.stat databases

The Trust for Public Land’s Urban 
Heat Risk Explorer tool allows us-
ers to overlay various resilience 
paramaters for the built environ-
ment. 
http://tplgis.org/UrbanHeat-
RiskApp/

CLIMsystems Sea Level Rise for Cit-
ies app provide seal level rise pre-
dictions by hovering a mouse over 
a set of coordinates. 
http://slr-cities.climsystems.com/

Figure 9: Examples of GIS tools that could be used in resilience assessments. UNISDR is beta testing a resilience 
mapping tool that should be available soon, see link.  

http://Wellbeing Toronto 
http://www.dataforcities.org/ 
http://www.oecd.org/regional/regional-policy/regionalstatisticsandindicators.htm
http://tplgis.org/UrbanHeatRiskApp/
http://tplgis.org/UrbanHeatRiskApp/
http://slr-cities.climsystems.com/
http://www.rsgis.envs.lsu.edu/climateapp2014/
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• AdaptationCommunity.net Repository of Adapta-
tion Indicators

• The Array of Things project
• Measure of America 
• Canadian Extreme Water Level Adaptation Tool
• ICLEI  (2015) Indicator Case Study   
• Siemen’s US and Canada Green City Index (private 

sector, no access) 
• See Hicks et al. (2016) for a list of databases pertain-

ing to social indicators

4.7 Mainstreaming Resilience 
Despite a great deal of activity in the area of urban re-
silience assessment and planning, the extent to which 
action will be taken, and taken in a timely manner is 
yet to be seen. Burch and Robinson (2007) point out 
that achieving progress requires altering “potentially 
path-dependent systems of rules, institutional struc-
tures, and habitual practices, which may be the precur-
sors of significant barriers to action” and that normative 
and motivational aspects of action need to be account-
ed for. As Eyzaguirre and Warren (2014) point out, “the 
will or desire to adapt is also necessary” and more 
importantly, that this “has received little attention so far 
in the literature on climate change and adaptation.” 

The concept of resilience could present a way forward. 
Bahadur et al. (2016) point out that “the resilience 
concept itself provides an important way of enabling 
synergy, with success seen at least in linking the SFDRR 
and the SDGs.” Similar to regenerative sustainability 
(Robinson & Cole, 2015), resilience can be thought of 
as a set of procedures that can create their end-state in 
their very undertaking. That is, resilience is not a state 
that a city arrives at and occupies in perpetuity, but 
instead it is the act of discussing how best to achieve 
desirable future outcomes; the planning, the collabora-
tion, the action, these continually create the conditions 
in which resilience emerges.  Resilience shares another 
similarity with regenerative sustainability, in that resil-
ience initiatives can encourage net-positive outcomes, 
for example, leaving communities healthier and happi-
er than before resilience plans were put in place. 

It is worth pointing out that just as catastrophic mes-
saging inspires apathy (Gifford & Comeau, 2011), the 
term resilience leaves much to be desired, implying 
as it does a state of just-getting-by. The work that has 
coalesced around the concept of resilience is far bet-

ter described by the term thriving, which many think 
would have been a better banner for this movement. 
Semantics aside, emphasizing the net-positive bene-
fits of resilience programming could be an important 
lever in further entrenching resilience in mainstream 
practices. One possible way to do this is to situate the 
goals of resilience within the hierarchy of needs that a 
city fulfills. These needs proceed from ‘Basic needs for 
survival -> Security -> Health -> Good social relations 
and esteem -> Freedom of choice and action’ (da Silva, 
Kernaghan, & Luque, 2012; based on Maslow, 1971). 
After all, a resilient city is bound to a more just, happy, 
and secure city.  Similarly, those involved in this work 
need to subvert apocalyptic versions of our future with 
evidence (which abounds, from Fort McMurray to New 
York City) of people coming together during disasters 
and challenges. Addressing these conceptual con-
cerns could help to invigorate the soul of resilience in a 
proactive way, instead of reacting to “extreme weather 
events, as well as observing impacts of gradual changes 
(e.g. sea level rise)” (Warren & Lemmen, 2014b). 

But not all mainstreaming efforts need to be this 
ethereal. Though the business case for resilience (often 
referred to as the ‘resilience dividend’) has been es-
tablished (Rodin, 2015; Holly-Purcell, 2015), there are 
lingering questions about whether cities can engage 
in reliance planning without benefitting from either 
philanthropy (e.g., 100 Resilient Cities) or disaster relief 
funds. Similarly, further work is needed to understand 
the extent to which city bonds purchased by insur-
ance companies to minimize their risk can be useful in 
producing the infrastructure improvements required 
to achieve resilience in cities; as is work that deals with 
cities’ and citizens’ over-reliance on insurance. Still other 
opportunities involve using non-traditional levers to 
trigger change, for example the resilience work done by 
Faith & The Common Good. 

There seem to be competing messages about the 
future of our cities’ resilience. On the one hand, Bahadur 
et al. (2016) write that there is broad consensus that 
the co-emergence of the SDGs, Sendai Framework, and 
Paris Agreement “present an unparalleled opportunity 
for integrated planning for a climate-resilient future.” 
While on the other hand, Burch et al. (2014) write that 
“while climate change action plans are becoming more 
common, it is still unclear whether communities have 

https://gc21.giz.de/ibt/var/app/wp342deP/1443/index.php/knowledge/monitoring-evaluation-2/national-level-adaptation-me/repository-of-adaptation-ndicators/
https://arrayofthings.github.io/ 
http://www.measureofamerica.org/ 
http://www.bio.gc.ca/science/data-donnees/can-ewlat/index-en.php 
http://www.icleicanada.org/resources/item/233-are-we-there-yet-applying-sustainability-indicators-to-measure-progress-on-adaptation
http://greeningsacredspaces.net/
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the capacity, tools, and targets in place to trigger the 
transformative levels of change required to build funda-
mentally low-carbon, resilient, healthy communities.” 
Perhaps all that matters is to be reminded that “only real 
and lasting resilience—achieved by way of innovative, 
systems-deep approaches—will allow us to solve for 
multiple problems at once, both now and on into the 
future.” (Rodin, 2015b). 

Conclusion 
At the outset of this project, the aim was to explore the 
various ways that climate change would impact Cana-
da’s prosperity. Though there will be many challenges 
ahead (as well as opportunities), the strength of the 
strategic resilience frameworks, specifically their the-
oretical underpinnings and overall design, presented 
here will help to ensure that Canadian cities will be in a 
position to prosper, despite changes to the global cli-

mate. Applying these frameworks to smaller cities and 
communities is somewhat of a concern. However, the 
good work being done by other researchers in this area 
(e.g., Fournier, Cox, Hamlen, others) assures that this too 
is receiving the attention it deserves. 

Even without federal support, cities are poised to lead 
the way in ensuring their continued prosperity. Montre-
al, North Vancouver, Toronto, Guelph, Victoria, the list is 
long of cities who are actively pursuing climate mitiga-
tion and resilience. The list is also long of researchers 
working to ensure that no one is left behind in this 
process. This puts Canada in the fortunate position of 
being able to help those in other countries whose jour-
ney through the next century is far more challenging 
than our own. Thus pointing to another truly net-posi-
tive outcome of urban resilience. 
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5. Research Gaps
The following presented a bulleted list of research 
gaps, framed as research questions/projects, that were 
uncovered during the synthesis project. 

−	 What strategies are thought to be, or have been 
proven to be effective in Canada and elsewhere at 
improving community resilience? On what spatial 
(e.g., neighbourhood, city, regional) and temporal 
(e.g., short term initiatives) scales do these initia-
tives operate?

−	 What overlaps and potential for synergies exist 
between city sustainability plans and resilience 
strategies, and between climate change adaptation 
and resilience? 

−	 How do power relations affect how people benefit 
(or do not benefit) from resilience-building proj-
ects? (Bahadur et al., 2016)

−	 To what extent are the tenets and determinants of 
social capital included in emerging resilience stan-
dards (e.g., ISO, UN-Habitat)? 

−	 Given its relative novelty, further work needs to 
explore the prevalence and relevance of the “Three 
A’s” conceptual framework in facilitating urban 
resilience. 

−	 Further work pertaining to electricity distribution 
includes increasing capacity during heat waves, 
and further exploring adaptation measures for 
climate events causing structural damage issues 
(e.g., freezing rain) (AECOM and RSI, 2015). There is 
also a future project that involves mapping the tree 
canopy in relation to sub-stations and distribution 
infrastructure to identify vulnerabilities with more 
granularity.

−	 AECOM and RSI (2015) identified five areas of ac-
tivity for utilities to take to ensure their resilience; 
these are: planning, infrastructure (e.g., redun-
dancy, hardening infrastructure), operational (e.g., 
smart meters, advanced analytics), organizational 
(e.g., response time), and communications. Further 
work should examine the extent to which these are 
being undertaken, and the effect that actions have 
had.

−	 What affect has the Cambell Soup’s combined heat 
and power system had on resilience at the building 
and the neighbourhood levels?  

−	 Work which explores ACEEE’s claim that “most 
resilience efforts also do not recognize the value 
of energy efficiency fully, if at all” and that strives 
to answer ACEEE’s call for “technical assistance on 
methods to incorporate efficiency into communi-
ties’ planning processes” (Ribeiro et al., 2015). 

−	 Assessing and mapping thermal resilience across 
Toronto to identify buildings which are particu-
larly vulnerable. And, what effect do densification 
policies have on resilience issues like urban heat 
island effect, stormwater management, and ther-
mal resilience? 

−	 According to Bistrow (2013), Toronto has 6 days of 
transportation fuel, 20 days of food, and 49 days’ 
worth of biomass for home heating. More of this 
type of work is needed in cities to inform the public 
about the degree to which they are vulnerable. 

−	 What were the outcomes of the Resilience Mea-
surement Community of Practice, and how do they 
correspond to what was discussed in this synthesis 
report? 
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6. Additional Resources 
The following are resources which warrant specific 
mention, and should be considered valuable invest-
ments of time for our knowledge users. 

Bahadur, A., Tanner, T., King, D., Kirbyshire, A., & Morsi, 
H. (2016). Resilience scan, October-December 2015: A 
review of literature, debates and social media activity 
on resilience. Retrieved from: http://www.odi.org/publi-
cations/10362-resilience-scan-october-december-2015 

Bours, D., McGinn, C., & Pringle, P. (2014a). Guidance 
note 1: Twelve reasons why climate change adap-
tation M&E is challenging. SEA Change CoP, Phnom 
Penh and UKCIP, Oxford. Retrieved from: http://www.
seachangecop.org/node/2728 

Cox, R., & Hamlen, M. (2015). Community disaster resil-
ience and the rural resilience index. Community Resil-
ience Assessment and Intervention, 59(2), 220.237. 

da Silva, J., & Morera, B. (2014a). City resilience frame-
work. Retrieved from: http://publications.arup.com/
Publications/C/City_Resilience_Framework.aspx

Hoornweg, D. (2015). A cities approach to sustainability 
(Doctoral dissertation). Retrieved from ProQuest Disser-
tations & Theses Global (3716109). 

Holly-Purcell, P. (2015). Local governments’ pocket 
guide to resilience. Retrieved from: http://www.citiesal-
liance.org/node/5654 not sure yet about this one… but 
seems good

Maxwell, D., Constas, M., Frankenberger, T., Klaus, D. & 
Mock, M. (2015). Qualitative Data and Subjective Indi-
cators for Resilience Measurement. Resilience Measure-
ment Technical Working Group. Technical Series No. 4. 
Rome: Food Security Information Network. Retrieved 
from: http://www.fsincop.net/fileadmin/user_upload/
fsin/docs/resources/FSIN_TechnicalSeries_4.pdf 

Rosenzweig C., W. Solecki, P. Romero-Lankao, S. Meh-
rotra, S. Dhakal, T. Bowman, & S. Ali Ibrahim. (2015). 
ARC3.2 Summary for City Leaders. Urban Climate Change 
Research Network. Columbia University: New York.

Schipper, E.L.F., & Langston, L. (2015). A comparative 
overview of resilience measurement frameworks. Re-
trieved from: https://www.odi.org/sites/odi.org.uk/files/
odi-assets/publications-opinion-files/9754.pdf

Warren, F. J., & Lemmen, D. S. (2014a). Canada in a 
changing climate: Sector perspectives on impacts and 
adaptation. Ottawa: Natural Resources Canada. Re-
trieved from: http://www.nrcan.gc.ca/environment/
resources/publications/impacts-adaptation/reports/
assessments/2014/16309 

http://www.odi.org/publications/10362-resilience-scan-october-december-2015
http://www.odi.org/publications/10362-resilience-scan-october-december-2015
http://www.seachangecop.org/node/2728
http://www.seachangecop.org/node/2728
http://publications.arup.com/Publications/C/City_Resilience_Framework.aspx
http://publications.arup.com/Publications/C/City_Resilience_Framework.aspx
http://www.citiesalliance.org/node/5654
http://www.citiesalliance.org/node/5654
http://www.fsincop.net/fileadmin/user_upload/fsin/docs/resources/FSIN_TechnicalSeries_4.pdf
http://www.fsincop.net/fileadmin/user_upload/fsin/docs/resources/FSIN_TechnicalSeries_4.pdf
https://www.odi.org/sites/odi.org.uk/files/odi-assets/publications-opinion-files/9754.pdf
https://www.odi.org/sites/odi.org.uk/files/odi-assets/publications-opinion-files/9754.pdf
http://www.nrcan.gc.ca/environment/resources/publications/impacts-adaptation/reports/assessments/2014/16309
http://www.nrcan.gc.ca/environment/resources/publications/impacts-adaptation/reports/assessments/2014/16309
http://www.nrcan.gc.ca/environment/resources/publications/impacts-adaptation/reports/assessments/2014/16309
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Appendix

Appendix A: List of acronyms 

ACEEE   American Council for an Energy-Efficient Economy
BARC  Building Adaptive & Resilient Communities
BOMA  Building Owners and Managers Association
C40  Cities Climate Leadership Group
CCA  Climate Change Adaptation   
CRCI  Centre for Resilience of Critical Infrastructure
CRI  City Resilience Index
CRPP  City Resilience Profiling Programme
EPI  Environmental Performance Index
EWI  Ecosystem Wellbeing Index
FSIN  Food Security Information Network
GHG  Greenhouse Gas 
HWI  Human Wellbeing Index
IBC  Insurance Bureau of Canada
ICCATF  Interagency Climate Change Adaptation Task Force
IPCC  Intergovernmental Panel on Climate Change
ISO   International Organization for Standardization
ISO 37120 Sustainable development of communities. Indicators for city services and quality of life
LGSAT  Local Government Self-Assessment Tool
ND-GAIN University of Notre Dame Global Adaptation Index
NGO  Non-governmental organization
NORC  University of Chicago
NRCan  National Resources Canada
PIEVC  Public Infrastructure Engineering Vulnerability Committee 
RSI  Risk Sciences International
SDGs  Sustainable Development Goals
SFDRR  Sendai Framework for Disaster Risk Reduction
UBC  University of British Columbia 
UN-Habitat United Nations Human Settlement Program
UNISDR  United Nations International Strategy for Disaster Reduction
U of T  University of Toronto
WCCD  World Council on City Data 
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Appendix B: Links to additional resilience frameworks 

UN-Habitat’s City Resilience Profiling Programme (CRPP) 

Community Resilience System 

Municipal Risk Assessment Tool 

Resilience Capacity Index 

Resilience Supply chain index 

The Rural Disaster Resilience Index 

IEST. (n.d.). Climate resilience framework 

Rockefeller Foundation’s Asian Cities Climate Change Resilience (ACCCRN)

Assessments of Impacts and Adaptations of Climate Change (AIACC) Sustainable livelihood approach

Action Research for Community Based Adaptation (ARCAB)

UK Department for International Development Building Resilience and Adaptation to Climate Extremes and 
Disasters framework (BRACED)

UNDP Community-Based Resilience Analysis (CoBRA) Framework

Constas and Barrett’s Principles of Resilience Measurement for Food Insecurity

Feinstein International Center’s Livelihood and Resilience Framework (Feinstein)

International Institute for Sustainable Development’s Climate Resilience and Food Security (IISD)

UN Food and Agriculture Organisation’s (FAO) Self-evaluation and Holistic Assessment of Climate Resilience 
of farmers and pastoralists framework (SHARP)

International Institute for Environment and Development’s Tracking Adaptation and Monitoring Develop-
ment (TAMD)

http://www.citiesalliance.org/JWP-ResilientCities 
http://www.resilientus.org/recent-work/community-resilience-system/
http://www.climateontario.ca/doc/workshop/BMRCO/Building_Municipal_Resilience_in_Central_Ontario-Conference_Report.pdf
http://brr.berkeley.edu/rci/site/faqs
http://www.fmglobal.com/research-and-resources/tools-and-resources/resilienceindex#!year=2016&idx=Index&handler=map
https://rdrp.jibc.ca/rural-resilience-index-rri/
http://i-s-e-t.org/projects/crf.html 
http://acccrn.net/about-acccrn
http://unfccc.int/adaptation/nairobi_work_programme/knowledge_resources_and_publications/items/5313.php
http://unfccc.int/adaptation/nairobi_work_programme/knowledge_resources_and_publications/items/5313.php
http://www.iied.org/action-research-community-adaptation-bangladesh
http://www.braced.org/
http://www.braced.org/
http://www.undp.org/content/undp/en/home/librarypage/environment-energy/sustainable_land_management/CoBRA.html
http://www.fsincop.net/topics/resilience-measurement/en/
http://fic.tufts.edu/research-area/livelihoods-vulnerability-and-resilience/
http://www.iisd.org/library/climate-resilience-and-food-security-framework-planning-and-monitoring
http://www.fao.org/in-action/sharp/background/en/
http://www.fao.org/in-action/sharp/background/en/
http://www.iied.org/tracking-adaptation-measuring-development-tamd
http://www.iied.org/tracking-adaptation-measuring-development-tamd
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